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1 The Peri-Urban Interface: a Tale of Two Cities

1 Introduction

Background

More than half the world's population lives in ardhat are classified as
urban. In developing countries, a substantial amdvipg proportion lives in or
around metropolitan areas and large cities, indgidthe zone termed the 'peri-
urban interface', where their livelihoods depend stime extent on natural
resources such as land for food, water and fuel space for living.

The population pressure means that resources mzmes are often over-
exploited. Although heterogeneous in its social position, the peri-urban
interface (PUI) constitutes the habitat of a diitgr®f populations, including
lower income groups who are particularly vulneraboléhe impacts and negative
externalities of both rural and urban systems. Tikides risks to health and life
and physical hazards related to the occupatiomstitable sites, lack of access to
clean water and basic sanitation and poor housomgitons. Environmental
changes also impinge upon the livelihood strategieshese communities by
decreasing or increasing their access to diffegrgs of capital assets (including
access to natural resources such as land, watrgygn

The UK Department for International Development [D)} conducts its
natural resources research programme mainly thpuggrammes coming under
the Renewable Natural Resource Research StratédiRiRS). RNRRS comprises
a number of programmes, of which the Natural Reso8ystems Programme
(NRSP) is one. Each programme has to address ydartjgroduction systems, and
this volume is concerned with the Peri-Urban Irsteef (PUI) system.

In 1996, the NRSP research in the peri-urban iaterfsystem programme
commenced in two medium sized city regions: KuniasiGhana and Hubli-
Dharwad in India. A systems based approach wagtadao study effects of
urbanisation upon natural, human and financialuesoflows, to characterise the
main stakeholders, and develop ways in which nhtesource management and
agricultural production could be improved. Over fast five years, these studies
have produced a large volume of information, reseaeports, a few published
articles, and a large database with a Geographidaimation System (GIS)
interface for Kumasi and its region.

Following a change in UK Government policy, DFIDoguced a White
Paper on “Eliminating world poverty: A challenge fbe 21st century”, which set
a new agenda for the British aid programme, emhea@n explicitly stated
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poverty alleviation goal. As a consequence, theeaech goal stated in the
NRSP’s logical framework of “Productivity and pradive potential in the peri-
urban interface production systems increased tliralig application of systems-
based approaches”, was in 1999 modified to “Livaditis of poor people
improved through sustainably enhanced producti@hpoductivity of renewable
natural resource systems”. These new terms of eefer required research
projects to adopt a livelihoods approach with thapkasis upon poverty
alleviation.

NRSP commissioned a project, “Consolidation of xisknowledge in the
peri-urban interface system” (project number R752 Appendix) to position
itself with regard to future direction in the resgta programme. The report
produced was the result of three months of muficiglinary teamwork by a
group of nine researchers based at the Univer$itWales in Bangor, University
College London and the University of Birmingham.heTwork comprised a
review of over 90 written documents and other redeautputs (e.g. CD-ROM)
emanating from PUI projects funded by NRSP. Tluskbis an edited version of
the R7549 final report.

Project R7549 had a specific set of terms of refege to consolidate the
knowledge generated by previous research, assesthevhthis knowledge was
adequate for development of new calls for reseaanh, identify any significant
knowledge gaps resulting from the change of progmandirection which should
be addressed before activities outlined in NRSEw Ul logical framework
could proceed. This required that some data hadetdooked at a new way,
sometimes in ways that the original researchert&daoet have anticipated. In the
final report of project R7549, and in this book,irpns were expressed
concerning the extent to which projects operatingen the previous terms of
reference met the terms of NRSP’s new purposes.n\ilieereader comes across
such expressions of opinion, they should be undedstin the context just
outlined. Although many of the opinions are relgvam findings arising from
particular projects, they nevertheless have widpplieability for research
programmes in other locations.

In consolidating the existing knowledge and idetiig gaps in knowledge,
the team was guided by the sustainable livelihdeaimework developed by the
Institute of Development Studies, University of Sa and adapted to
accommodate DFID's particular concerns, as degtiitnéhe book Sustainable
Rural Livelihoods: What Contribution can we makefCarney, 1998a)
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At the core of this framework lies an awarenessitidividuals draw on five
types of capital assets to build their livelihoodlamely: natural, human, financial

physical and social. Opportunities are constrainecenhanced by potentially
transforming structures and processes which gdpdialbeyond the control of
individuals, as they are the result of institutibfeectors (policies, laws, customs)
and the operation of markets. A central tenethaf sustainable livelihoods
approach is that poverty is not a static or permapbenomenon, but a condition
into and out of which people move in response todhpportunities, shocks and
stresses that they experience. In the contexthef RUI there is a need to
understand the specific opportunities that arigenfithe meeting of urban and
rural processes and how these affect the livelibaddhe poor.

For some enterprises (e.g. livestock) the transitiom urban to peri-urban
through the peri-urban interface is a gradual dme distance over which inputs
to the enterprise (fodder) and waste outputs frieenenterprise (manure) must be
transported primarily mark the boundaries of thassition zone.

As a city expands in area, so the zones represantait 'urban' and 'peri-
urban' increase. The peri-urban zone is in a sfatapid change. Land that earlier
met the definition of 'peri-urban' becomes ‘'urband truly rural land now
becomes 'peri-urban’. Consequently, all agricultactivities are likely to be
transient in character and the incentive to inuestapital developments very
small.

The rest of this chapter presents an introductovgrview of Hubli-
Dharwad and Kumasi and the regions in which theg #cated. An
understanding of the issues and processes thatleavedocumented in the NRSP
research is best seen in the context of the diftere and similarities between the
two city regions, particularly as regards theiripgban interfaces. The aim of
these profiles is to locate the discussion of tilloWing chapters by providing a
set of comparable basic information on the recenetbhpment of the two cities
and their peri-urban areas. The profile starth waitbrief statistical overview of
India and Ghana, placing particular emphasis ondmnevelopment and basic
agricultural issues. In the following section the cities are examined in parallel
with the help of a basic set of comparative data1f®93 drawn from a large
database compiled by the United Nations CommissionHuman Settlements
(UNCHS, 2000). The comparison centres around huraad economic
development, as well as environmental issues grabsinucture.
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An overview of | ndia and Ghana

The choice of India and Ghana as locations forNRSP research on the
peri-urban interface was the result of a processseléction by a team of
researchers, and because they are both DFID teogetries. With a population
54 times larger and an area fourteen times aslibdia is by far a much larger
country. And yet, when seen in relation to thespective sizes, the extraordinary
cultural and linguistic diversity that marks themwtt would seem to highlight an
important commonality. However, as in the repoegiewed there were no data
reported, an area not covered in this book is peltu

Tablel.l Basic gtatigticsfor Indiaand Ghana
Indicator India Ghana
Population, 1998 (millions) 980 18
Annual population growth rate, 1990-1998 (%) 2.0 1B.
Share of urban population, 1998 (%) P8 37
Population density, 1998 (people®m 330 81
GNP per capita measured at PPI®98 (US $) 1,700 1,610
Average annual GDP growth rate, 1990-1998 (%) 6.1 2 |4
Life expectancy at birth, 1998 (yedrs) 62.6 60.0
Adult literacy rate, 1998 (as % of age 15 and over) 55.7 69.1
Population below poverty lifi€2):

Rural 36.7 34.3

Urban 30.5 26.7

Total 35.0 314
Population with access to safe water, 1995 (%):

Rural 82 52

Urban n.a. 88
Irrigated land, 1994-1996 (% of cropland) 32.0 D.1
Arable land (has. per capita), 1994-1996 0117 0.16
Agricultural productivity (value added per agricutil
worker; 1995 US$), 1995-1997 343 533
Annual deforestation, 1990-1995

Km? -72 1,172

Average annual change (%) 0.0 1.3

n.a.: Not available;a: Purchasing power parityDhata from UNDP (2000); c: Nationally
defined poverty lines; Survey years: India, 1994afa, 1992.
Source: World Bank (1999), except where indicated
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The research that informs this publication are hun@nd economic
development issues, including the role that urbased activities, agriculture and
natural resources play in both. The statistickrmation in Table 1.1 offers a
parallel summary of both countries in some of théiseensions. In the 1990s,
Ghana's population grew at a much faster rate thdia's where birth control
policies were successfully implemented well befGteana. In population terms,
India is much more densely populated but it is #ss urbanised. Both countries
experienced relatively healthy rates of economaagh in the 1990s, and by the
end of the decade their per capita income (wheuossetj for purchasing power
parity) was very similar.

A much higher proportion of India's cropland isigated than in Ghana,
where irrigation is negligible, although the avhildy of arable land in relation to
their population is very similar in both cases. spige greater mechanisation (as
measured in tractors in relation to population)agficulture in India, Ghana's
productivity per worker is over 50% higher thaniaisl But while in India de-
forestation has been reversed, in Ghana it is ailvgrapace, losing over 1000
km? every year.

The urban cores of Hubli-Dharwad and Kumasi

The two case studies have provided a substant@dy} bb information that
has helped advance our understanding of the nafutee peri-urban interface in
two rather dissimilar medium sized cities, in term$§ natural resource
management and how the livelihoods of its pooréaliitants have changed in
recent years.

Kumasi is the second largest city in Ghana afterctéipital Accra, and centre
of a large area which historically encompasseddteanti Kingdom (Figure 1.1).
It is located in the tropical forest ecozone ab800 km northwest of Accra.
Since the 19 century, it has been important as a cocoa growing trading
centre. The urban area proper corresponds to thiedigtion of the Kumasi
Metropolitan Assembly (KMA). “By virtue of its ggoaphical position and of its
road connections, Kumasi constitutes probably tlestimportant centre . . . in
the country. . . its markets . . . constitute tlwnp of arrival and departure of
goods produced locally as well as in neighbouringntries” (Corubolo with
Mattingly, 1999, p. 1).

Hubli-Dharwad, in southwest India (Figure 1.2)aisonurbation comprised
of the urban areas of Hubli and Dharwad which agasated by a distance of
some 20 km. The two were brought together undeHihbli-Dharwad Municipal
Corporation (HDMC) in 1962, thus making it the thirlargest urban
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agglomeration in Karnataka State (after Bangalavé Blysore). “Hubli is the

larger city, a centre of commerce, trade and ingiustnd also the centre for
transport within the region, due to its position mad, rail and air links with

Bangalore and Bombay, both important centres ateti@nd industry. Dharwad, to
the west of Hubli, acts as the administrative eem@nd hosts the city’s higher
education institutions” (Budds with Allen, 1999,19.

Statistical comparison across national boundarses itask fraught with
difficulties. This is because governments usuallye their own approach to
gathering, processing and publishing statisticah,davhich rarely conform to
internationally agreed definitions. Additionallguch definitions often change
from one year to the next even within the same tgunThus, an international
database providing a range of comparable indicdtora large number of cities
or localities is a very valuable tool. A team oferrnational and local experts led
by UNCHS assembled the indicators used in this@ectBy and large, they refer
to the urban agglomeration, "defined as the builten densely populated area
containing the city proper, suburbs, and continlyosettied commuter areas"
(UNCHS, 2000). Unfortunately, the Internet versiohthe database does not
provide more specific information on what theseaarencompass in the two case
studies cities under consideration here.

As far as possible, the city-specific data seekcemform to the same
definition across national boundaries, and they rafer to the year 1993,
providing a composite picture of the two localifigmrticularly as regards the
urban core of the metropolitan area. Comparatata dre not available for the
two peri-urban interfaces, as even the definitiohsvhat constitutes them differ
from one city to the other.

Table 1.2 shows that population growth is consiolgréaster in Kumasi. At
the rates observed in the early 1990s, it woulde takound 30 years for the
population of Hubli-Dharwad to double, but only I@ars in Kumasi.
Differences in the two growth rates are partly fention of national differences
in the rates of natural growth in the respectiventoes, but to a lesser extent they
also reflect a somewhat higher proportional infidixmigrants into Kumasi and its
periphery% This is a consequence of the fact that Kumasabisonly the second
largest city in the country (while Hubli-Dharwadoopies 44' place in India) but
as was noted earlier, it is also a major regiorald centre.
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Figure 1.1 Location of Kumasi in Ghana
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Table1.2  Population datafor Hubli-Dharwad and Kumasi cities, 1993%
Indicator Hubli- Kumasi
Dharwad
Population (000s)
Female 326.8 290.1
Male 351.6 245.2
Total 678.4 535.3
Annual population growth rate (%) 2|3 3.9
Rank among the country's cities by population size 44 2
Residential density (people/ha.) 281 n.a.
Annual rate of formation of new households (%) 3.1 2.6
Average household size 5.6 5.5
Share of women-headed households (%) 12.5 n.a.
Household income distribution (average household
income in US$ per year)
Quintile 1 284 405
Quintile 2 691 662
Quintile 3 1,092 707
Quintile 4 1,494 1,162
Quintile 5 2,009 1,171
Income disparity (quintile 5/quintile 1) 71 2|9
Child mortality among under 5-year olds (%) 2,29 a.m.
Informal employment (% of employed population) 30.7 77.1
Local government employees per 1,000 population 54.2 1.32

n.a.: Not available

a. Cities defined as the built-up or densely populaegh containing the city proper,
suburbs, and continuously settled commuter areas

Source: UNCHS (2000)

Another marked difference between the two citiethis sex ratio of their
populations. While in Hubli-Dharwad males comprisg®% of the total, in
Kumasi they accounted for just under 48%his is the result of differences in in-
migration, as males in the region around Kumasinaoee likely than women to
migrate away from the region, to the capital, Acapa even to international
destinations. New households are forming fasterHirbli-Dharwad than in
Kumasi, probably the result of the sex imbalancet &lso of a population
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structure marked by a smaller proportion of chitdrend teenagers and a
correspondingly higher share of people in childrbepand retirement age.

Income disparities are more marked in the Indidg, avhere the richest
20% of the population earn over seven times as nascthe poorest 20%; in
Kumasi, by contrast, the ratio is less than thré@de data also suggest that the
poorest groups in the Indian city earn on averags than their counterparts in
Kumasi, although the difference between the poagesttile and the next groups
up is more marked in Hubli-Dharwad. Thus, while fhoorest are considerably
worse off in the Indian city when household incoimeneasured, the middle and
high income groups appear to be comparatively befte

While 77% of Kumasi’s labour force work in the infieal (or unregistered)
sector, less than a third of Hubli-Dharwad’s dohisTis probably a reflection of
both the greater control exercised by the Indiamegament over unregistered
activities (such as trade and manufacturing), &edgreater significance of local
government in providing employment (three timeshkigcompared to population
size)f"

Although by no means high compared to developouyntry standards, the
population in Hubli-Dharwad generally enjoys betterverage of basic services
and infrastructure (Table 1.3). There are fewdiepts per hospital bed, while
considerably higher proportions of local househdidse connections to water,
sewerage and electricity networks. Individual congtion of water is closer to
international standards Hubli-Dharwad, whereaspted@e coverage is better in
Kumasi, with nearly a third of all households hayvactcess to it.

In cities with populations of comparable size (Jedble 1.2), the average
times taken for commuters to reach their workplaceery similar. There are
noticeable differences in the transport modes abkdl to commuters, however,
with over half travelling by bus or minibus in Kusiaand 10% by private car,
while in Hubli-Dharwad these two modes accountiéss than 40%. Motorcycles,
by contrast, are much more widely available in ltidian city, providing nearly
20% of all daily trips to work.

In 1993 per capita annual capital expenditure leyldical government in
Kumasi was 80% that of Hubli-Dharwad. Expenditare road infrastructure
accounted for half of this in Hubli-Dharwad but pribr 17% in Kumasi. It is
possible that this was the result of a one-off progne of road investment in
1993, rather than the result of a long-term tresncMajor services such as water
and electricity are the responsibility of natiomglvernment enterprises, rather
than of the local government represented by the Klld&vas and Korboe, 2000).
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Table 1.3. Servicesand infrastructurein Hubli-Dharwad and Kumasi , 1993*

Hubli-
Indicator Dharwad Kumasi
Number of persons per hospital bed 721 2,094
Percentage share of households connected to:
Water 37.6 28.0
Sewerage 374 11.9
Electricity 74.1 58.7
Telephone 7.4 29.1
Consumption of household water (litres/person &) d 92.1 9.85
Median price of water (US$ per 100 litres) 0.08 n.a.
Solid waste generated per capité/§rar) 0.37 n.a
Transport modal split (% of all work trips made by)
Private car 2.6 10.4
Train/tram 0.2 0.0
Bus/minibus 37.1 55.0
Motorcycle 17.6 2.0
Bicycle 7.1 4.6
Foot 29.5 28.0
Other 5.9 0.0
Mean travel to work (minutes) 22.0 20.0
Automobile ownership (cars/1,000 inhabitants) 4B8.7 10Z
Annual expenditure on road infrastructure (US$/pe)s 0.78 0.20
Annual local government capital expenditure pesper(US$) 1.42 1.19
n.a.: Not available;
a Cities defined as the built-up or densely pagdlaarea containing the city
proper, suburbs, and continuously settled comnareas
b Median price paid per hundred litres of wateti@ dollars, at the time of the
year when water is most expensive
c Estimated average for all zones in the citynfrrinnex Table 2.9 in Korboet

al (1998).Source: UNCHS (2000), except where inditate
An overview of the book

Following this introductory chapter, chapter 2 pd®s overviews of the
peri-urban interfaces of Hubli-Dharwad and Kumasigssing particularly a range
of issues such as spatial, human and economic afmweht, the institutional
framework under which the peri-urban interface tegeloped in recent years and
the decision-making processes that are likely tpshthe future of the interface,
particularly for its poorer inhabitants.

Chapters 3 to 5 summarise the natural resource dfase PUI of the two
cities, considering cropping and livestock systemansg soil, water and waste
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management, respectively, and how the processhahigation has affected these,
where this is known. Chapter 6 summarises exikimgvledge on the livelihood
strategies of poor households in the Hubli-Dharnead Kumasi PUI. After a
discussion on the nature of poverty in the PUl,dhapter outlines the sustainable
livelihoods framework adopted by DFID for naturakources research. This is
then used to examine the nature of poverty inwltedity regions, and to examine
how processes there affect the five capital asaet#able to the PU poor.

Chapter 7 is different in nature from earlier cleapt as it concentrates upon
one particular technology, Geographical Informati@ystems (GIS). This
management and descriptive tool has grown in inapoe in parallel with the
power and availability of the computing systems rupehich it depends. In a
rapidly changing environment such as the PUI, thiéity to rapidly enter new
data and obtain outputs renders this a potentmaiyerful instrument for planning
and analysis. This potential was realised for Kumesd significant investment
was put into developing GIS application suitedhat focation.

Notes

1 In-migration was a much more important contmdiputo Kumasi's
population growth in the decades before 1980. IBO1®is estimated that it may
have contributed two-thirds of the growth rate, ahghtly over half in 1970. By
the 1984 census, it is estimated it contributedeaen®.2% (Korboet al, 1998).
In the absence of census figures after 1984, ftois possible to ascertain the
extent of its contribution in the 1990s.

2 In Dharwad District the ratio of women : men vw&&4 : 1,000 men in

1991 (Vyasulu, 1997).

3 Care must be exercised in using income as themeasure of poverty
or wealth, as several authors have pointed out (&gatten, 1995) and the
discussion on sustainable livelihoods elsewhethigbook illustrates.

4 Kumasi is believed to have a larger shadow ecgnahan Accra
(Korboeet al, 1998).

5 Expenditure priorities change from one yearh® mext in government
budgets, and data for 1993 only are presented h&sean example of the nature
of these changes, in Kumasi capital expenditureswated for nearly half of its
expenditures in 1997, two items, street lightind amaste skips, representing two
thirds of KMA’s expenditures from its own resourcasmuch greater volume of
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capital expenditure was budgeted for 1998, wheeestighting accounted for a
mere 15% but the construction of a market and &pneobuilding made up over
half (Korboeet al, 1998).



14 The Peri-Urban Interface: a Tale of Two Cities

2 Profiles of Hubli-Dharwad and
Kumasi

An overview of the peri-interface of Hubli-Dharwad

Defining the peri-urban interface

The Hubli-Dharwad peri-urban interface may be Ibpsbaracterised as the
area within the Hubli-Dharwad city region but odtsithe core urban area and
encompassing the villages connected to Hubli andrad by city bus services
(University of Birminghanet al., 1998b). It includes five taluks around the city
within Dharwad District: Dharwad, Hubli, Kalghat¢gdiundgol and Navalgund.

Within the city region there are differences inndite and physiography:
“Kalghatgi taluk to the southwest of the city isrpaf a hill area, with higher
rainfall; Dharwad taluk is in a semi-hill area, addbli, Kungdol and Navalgund
are plains areas, in which rainfall decreases ¢oetist, particularly in Navalgund
and Kungdol taluks” (University of Birminghast al., 1998b, p. 16). The quality
and type of soils also varies between differentspaf the region. “Black cotton
soils are characteristic of the northern and eastédes of Hubli-Dharwad,
contrasting with the medium red soils in the scartld west of the city. Kalghatgi
taluk, the southern part of Dharwad taluk and tbettsern part of Hubli taluk
have red soils and higher rainfall, increasinghte southwest, while Navalgund
taluk, Kundgol taluk, the northeast of Hubli taluknd the northern part of
Dharwad taluk have black cotton soils” (ibid.).

In 1991, the city region had a population of 1,474, including 648,298 in
Hubli-Dharwad Municipality, of which 50.5% were sked as urban. Population
in the remaining rural and semi-rural areas grewa aiate of 2.7% per year
between 1981 and 1991, faster than that in Hublsidad, which grew at 2.1%
per year (University of Birminghanet al., 1998b, pp. 16-17). In 1991, the
average population size of villages varied from94, & Kalghati taluk, to 2,722
in Navalgund. Although larger villages tend tolbeated in the black cotton soil
irrigated areas, in the 1980s they also tendedose lpopulation through out-
migration while in the south, particularly in Dha@vtaluk, villages have attracted
in-migrants. Greater proximity to the city is allsaked with more rapid growth
compared to more distant locations.
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Theregional and city economies

Current trends in peri-urban farming systems

Production activities in the peri-urban interfacé Hubli-Dharwad are
characterised by heterogeneity in the physicalrenment and farming systems,
and also by patterns of dynamic change in somesawddle others have remained
relatively stable. These factors have lead in tarmarying levels of productivity
and prosperity and have had differential effectstten livelihoods of peri-urban
residents.

Hubli-Dharwad is located in a predominantly ruradjion where agriculture
is the principal economic activity due to the protilke nature of the soils. The
Baseline Study provides an initial characterisatidrthe main changes in peri-
urban production activities, focusing mainly onnfémg systems (Hunshal, 1997).
Changes in cropping patterns appear to be linkettidoopening-up of the local
market (city-region), and also increased accesswider regional markets
including those in Bangalore and Bombay via Hultiabvad. A trend has been
established illustrating that farming patterns haased on each side of the city.

These areas are also characterised by differencaype and form of
production, land size, and access to irrigation madketing. As a generalisation,
to the east of the city farming is more urban-aeen which means that there has
been a diversification from subsistence to comma¢ropping in order to satisfy
urban markets and also due to increased irrigdgan floriculture). To the west
farming is rural-oriented, where farming is stileaged towards traditional
subsistence crop production, where crops suchcaprédominate. Farming has
also seen a trend towards mechanisation as a espéat for more traditional
farming techniques using plough animals, whichl$® ahought to have led to a
decrease in demand for manual labour and also enathailability of organic
manure (Hunshal, 1997).

Peri-urban farmers are experiencing labour shostagee to the growth of
industry and construction and the higher wagedaiai for these activities. This
trend is particularly observable among the yourggareration, as agriculture as a
livelihood is regarded as backward. A responsthitoproblem has been a shift
towards crops that require less labour input, sashmangoes (Hunshal, 1997).
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Irregular wages and underemployment both in thecalgural and non-
agricultural sectors in the villages have led toeandus of the rural population
towards the city in search of employment opportesit This is mainly due to
uncertain rainfall and poor irrigation facilitieshat in turn have reduced
agricultural production. School dropouts are insieg due to the demand for
family and child labour both in agriculture andtfaies because family income is
not sufficient to meet the basic needs. The ovesfiict of the change is that
people have additional employment opportunitiesrdunon-harvest seasons in
agriculture, and have good access to transportédiatities (Budds with Allen,
1999). The social groups most affected are batindas and farm women having
less than 6 ha of rain-fed (e.g. not irrigated)dlavho seek employment in the
cities during non-harvest season. The BaselineyStiehtified that these trends
are also related “to changes in land tenure, wéw urban-based) land owners
coming into the picture, and small holders seekingninimise risks and improve
security of market access” (University of Birminghaet al., 1998a, p.62).
However, who sells the land and what happens toptbeeeds are important
guestions that remain unanswered.

The peri-urban interface is undergoing a transifiom the use of fuelwood
to the use of gas (Liquefied Petroleum Gas - LP@)dnergy, especially by
lower-income groups. The use of forests for fuadbdas become a concern, and
fuelwood is now being commercially farmed. A chedigrnative fuel source for
low-income groups is agricultural waste, for instarcotton stems, however its
collection is time-consuming. Electricity is extedl to the more accessible
villages, where provision is between 80 and 1008tyedver the supply is subject
to frequent power-cuts (Hunshal and Nidagundi, 1997

Water is a valuable commodity in the peri-urbaneifitce of Hubli-
Dharwad, as it is scarce in much of the area, gmitwdture in the drier black
cotton soils depends on it for irrigation. Thenee dawo sources of water:
reservoirs (and piped to destination), or borewellich extract groundwater
directly. Piped water is extended to some peranorbillages in the form of
standpipes and paid for by the local administratidihere have been reports of
water shortages from standpipes due to energy a&fest which is needed to
pump the water. In more remote villages borewadsmore common. Borewells
are also used for irrigation and there have beparte of an excess of borewells,
which in turn has led to the lowering of the watale and lack of underground
pressure to bring the water to the surface and wakser of a brackish nature.
There is possible contamination of groundwater fiamdfills (Khan and Mulla,
1997). There is a lack of information about watellygion, although there is
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concern about the quality and quantity of freshwdieth in reservoirs and
borewells. The lack of drainage is also a probéenis a lack of water for small
irrigation schemes (ibid.).

Changes in marketing opportunities, off-farm empteyt and availability
of inputs for peri-urban production activities hakeen identified in several
documents as the main factors likely to be direatiuenced by the proximity
and connectivity to the city and by intense urbamar interactions (Hunshal,
1997; Budds with Allen, 1999; Patil, 1999; AllerQaD). However, there is still
little information on the regional trends that aheving these changes. In this
sense, it can be argued that the characterisafidarming systems has been
focused so far on changes at the peri-urban meatesbut there is still
insufficient knowledge to explain the forces driyinural-urban linkages at the
regional level.

Current trends related to urban expansion and industrialisation

The peri-urban interface of Hubli-Dharwad can beskly geographically
delimited as an area surrounding the twin citiethiwiwhich urban bus services
are extended, thus distinguishing it from rural aste The area can be
characterised as undergoing changes due to thetlgiwhe twin cities and the
increased connectivity with them. The peri-urbagsaar of Hubli-Dharwad are
represented by villages outside the twin cities clvhhave experienced such
changes. Furthermore, the fact that Hubli and @hdrhave been brought within
a single municipal district has meant that theagdls located in the area between
the two cities have lost their rural character hade become peri-urban, which is
a unique feature of the structure of the Hubli-DVead city-region.

In 1991, land not available for cultivation occupi.1% of the total area of
the revenue villages in the five taluks of cityiceg However, between 1981 and
1991, there was a significant decline in the afdara unavailable for cultivation
(34.6%) (University of Birminghangt al.,1998a, p.22). Although greater land
pressures were not exclusively linked with proxymib the city, more recent
reports (Budds with Allen, 1999, Patil, 1999) sugigdat peri-urban villages are
undergoing changes in land ownership, arising wiiengovernment displaces
landowners with compensation and sells the lanthéoprivate sector - usually
industry - for development. However, little is knowabout how much land is
being converted and for what purposes, whethelahe is being converted for
residential, speculative or industrial purposes.
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Furthermore, there is no characterisation of whauigng land and for what
purposes, whether it is urban dwellers buying lfordinvestment or speculative
purposes, farmers from other villagers or new itriess buying agricultural land
for industrial purposes.

The state promotes the industrialisation of thg oéigion based on Hubli-
Dharwad'’s strategic location and good connectioitk ®ombay and Bangalore,
and the availability of water and forest resouraed cheap labour, all of which
make it a potentially prime location for industtfowever, despite state policy
promoting industrialisation, there are severalasfructural constraints that limit
its viability in the Hubli-Dharwad city-region. Ehmost significant of these is a
lack of public investment in the necessary infracture due to constraints to
capital investment (resulting from structural atjosnt) for new projects and the
administrative difficulties of bringing private gec involvement into public
works. The most notable example of this is the grosector. Hubli-Dharwad
suffers electricity shortages which are common uphwmut India, and these
shortages are worse the greater the distance frermtinicipal area, that is, peri-
urban areas. Water shortages represent a sinatestraint (Budds with Allen,
1999).

I nstitutional structures and decision-making processes

In addition to central government, three levelg@fernment administration
have a presence in the city region of Hubli-Dharwsdte, municipal (urban) and
rural. The two principal bodies active at the noipal level are the Hubli-
Dharwad Municipal Corporation (HDMC) and the Hublwarwad Urban
Development Authority (HDUDA). The rural level i®gerned by the Panchayat
Raj (council) system, divided into three furtheb4livisions, Zilla (district),
Taluk (sub-district) and Gram (two or three villay&anchayats. Although none
of these is concerned with land use planning arndralresources management,
they are responsible for the allocation of resasirand the implementation of
programmes and schemes defined by the Central &atd §overnment (Subhas,
1997; Budds with Allen, 1999).

The central government has introduced several ipsliand incentives to
farmers in order to improve agricultural productiamd to secure access to land
for the poor. Thus, for example, if people eassléhan 2,000 rupees per year,
they are eligible for a grant of land to practicgieulture. Landless people in the
taluk and people who hold insufficient land recepréority. There are special
regulations of grants of land to lower castes, ar@brtain proportion of all land
(not less than 50%) granted must go to these gabthsy are present. Although
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land cannot be bought by civil servants, this isoigd in practice (Nidagundi,
1999).

The Deputy Commissioner has the power to lease slaaibject to
availability) to farming co-operatives, village mdmayats and taluk development
boards and any company or association engaginggiituégture, industry, or
public utilities. Land leased for agricultural poges is subject to the following
conditions: land must not be permanently destrotfesl)jessee must not sub-let or
abandon the land, land must be cultivated perspbglithe lessee, land must not
be used for other purposes, and annual rent isriE&tthe land revenue plus water
rates not exceeding a certain value according ¢octhss of land (Nidagundi,
1999).

Under the Karnataka land reform of 1974, laws wet@duced in favour of
land tenants, giving a person illegally cultivatiagd belonging to another person
the status of tenant. The result has been that faeigg landholdings have been
reduced and land has been redistributed among ahelelss (who are now
tenants), resulting in an overall increase in potidn. Poor people who were
working under landlords were also given tenanustaand this has improved their
livelihoods. This was a very strong measure tdkethe government for poverty
alleviation but little is known about its effectivess and impact on the peri-urban
poor (Nidagundi, 1999).

In relation to agricultural policies, the centrabvgrnment has provided
regulated markets in each taluk, has introducedtipslto ensure that farmers’
crops are measured accurately and that farmers sedin directly without
middlemen, do not incur unforeseen expenditures aednot responsible for
losses once their produce has been sold (Nidagd®8Q). However, although
access to markets by farmers has increased, beofuke growing markets in
Hubli and Dharwad and also better connections ke their produce to market,
they complain of low prices for their produce, esplty when sold to the
government via middlemen (Budds with Allen 1999eAl| 2000).

The networks for the marketing of farming producad the main
stakeholders involved in these networks are alsragterised in the Baseline
Study (University of Agricultural Sciencesal., 1997; University of Birmingham
et al., 1998a, 1998b). Agricultural produce markets apptarbe highly
fragmented, with weak links to the state and th#éonal and international
markets. Poor farmers were found to avoid harvgstiops of higher productivity
and risk in order to avoid price and post-harvest storage risk. Key factors that
demand further consideration are the constrainted@caccess of poor farmers to
credit and to marketing organisations and infororati



20 The Peri-Urban Interface: a Tale of Two Cities

With regards to agriculture marketing, the governimieas established an
Agriculture Produce Marketing Committee which pdes loans to farmers
(Nidagundi, 1999). However, in practice other ingidons appear to be the main
sources of loans for farmers. Villagers in Mugaakd, Kotur and Aminbhavi
ranked as one of their principal concerns the that farmers are increasingly
taking loans from money-lenders and other finanoighnisations, to whom they
are forced to sell their produce if they are undbleepay. When yields are low,
they are forced to mortgage their lands (Patil, 999he formal and informal
institutional mechanisms available to access creditire further investigation.

Among the government initiatives in support of agtiural production,
there is a Cereal Improvement Programme througlclwtarmers are given field
demonstrations, are trained, and are then paidO5;0pees per season to test
cereal and rice production. Similar schemes ekist pest management,
production of improved seed, experimentation witompost made by
vermiculture etc. Irrigation policies specify thatorder to preserve levels of the
water table for irrigation, borewells must have mimum distance of 300 feet
between them. This rule appears to be grosshatadlin practice, especially on
private land. The State Government has launchedhanse Ganga Kalyana
Yojane) in order to increase access to irrigation (anerdfore productivity)
through the provision of hand pumps fixed to bolsva he misuse of such hand
pumps has been reported as a problem but has meot foether investigated
(Nidagundi, 1999).

Caste occupations like pottery, fishery and banmfroouct making are least
affected because profit is inversely proportiomattte investment (University of
Agricultural Scienceset al., 1997). However, little is known about the
contribution of non-farming productive activities teduce poverty in peri-urban
villages. In order to cope with the changes afferfiarming production, women
have taken up work in factories and also sell \ages, cereals and pulses in the
weekly markets of Hubli and Dharwad. Many youngme and women have
also taken up dairying (Patil, 1999). In Mugad, themen’s association is well
organised and has put in place a small savingsrsehat the local level, several
community organisations appear to play a key roleerms of supporting and
diversifying local livelihood strategies. Littles iknown, however, about the
strengths and weaknesses of these organisationtheFuesearch on the role
played by these organisations in expanding theabgaipital of poor peri-urban
dwellers is required, in order to guarantee thatriinterventions are supportive
of current initiatives at the grassroots level.
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From an institutional point of view, the decisiomking arrangements and
mechanisms affecting peri-urban production actsitiappear to be highly
fragmented and lacking attention to environmentad gooverty concerns.
However, this does not mean that there is an ltigtital vacuum concerning the
management of peri-urban productive systems. Rurésearch is required on the
effectiveness of existing policies in supportingnitng systems and their impact
on poor farmers, with particular attention paidthe increasing engagement of
women as agricultural labour force. Aspects ofipaldr relevance to be further
examined include the impact of these policies tprowe market opportunities
and access to credit, availability of labour anaftdpower, and the role of village
organisations, such as producer cooperatives anchews organisations in
addressing these issues at the local level.

In relation to urban development, the main ingting directly involved in
land-use planning have been characterised in tisellda Study (Subhas, 1997).
The Hubli-Dharwad Urban Development Authority (HDBPis responsible for
the planning of urban areas including areas of urbgpansion and takes the
stance of accommodating urban growth rather thakingaspecific land use
decisions. The Hubli-Dharwad Municipal Corporati®fDMC) is responsible for
implementing urban plans and the maintenance afrugublic utilities.

The rural-oriented Dharwad Zilla Panchayat (DZPpiisnarily concerned
with short-term socio-economic planning and adoatsion-spatial planning
approach, with no attention to land-use decisiokinta physical planning or
environmental concerns. The role of the DZP iallocate financial resources to
specific project proposals by Village Developmentn@nittees at the Gram
Panchayat level (lowest-level village authoriti@syccordance with Central and
State government directions. “The largest spendngn health, education, and
public works — roads, water, buildings, but theleZiPanchayat is split into 33
departments. Each department has their own soaféefrmation which are not
shared with other departments, and each has their separate linkages with
other levels of government. The Chief Executivdidefis responsible for co-
ordination, and together with the Planning Unit atiet Deputy Secretary
(Development) appears likely to be able to fad#iteontacts with stakeholders in
the district” (Subhas, 1997, p. 110).

There is a high degree of centralisation at thiee d&vel, which means that
neither the municipal authorities nor the Panchiagaj system have significant
power or financial autonomy to carry out independetecision-making
(Sundaram, 1995). This is exemplified in the prece$ industrialisation and
urbanisation promoted by the State government.
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The state tends to impose a top down approach, statie-wide policies on
industry and urbanisation drawing little resistarfoem the rural authorities.
Although the Panchayat has the right to approverégect) requests for land
conversion, in practice the state government hagtwer to acquire the land and
overrule the lower-level Panchayat authority (Buditt Allen, 1999).

The process of planning also appears to be hepwligicised. For instance,
despite holding regular elections, the Panchayatisgstem is also characterised
by patriarchy and bureaucracy. In general, peranrhillagers oppose moves to
incorporate them into the Hubli-Dharwad municipaliecause they do not want
to lose their Gram Panchayat form of local admiat&tn, as this would mean that
they would be absorbed and dominated by the muadieipthorities with less say
in the running of local matters than at presentosihg their local form of
government would also mean paying higher taxesspaonding to the municipal
authorities and losing rural subsidies for farmifoy,example access to subsidised
credit. They also fear increased air and watdupoh from the growing city and
loss of common land and open space (Patil, 1998nA2000).

As mentioned above, none of the above authoritize @ttention to
environmental planning and management for the yrdx@n interface, not even the
HDUDA which supposedly takes a longer-term and mstrategic approach.
Both the Karnataka State government and HDMC hawéutipn control
departments; however, no central department oétivironment exists within any
of the authorities responsible for the Hubli-Dhadweity-region. There is a
general lack of information on industrial pollutiam Hubli-Dharwad, although
there are many undocumented cases of bad pollutidiihough pollution control
exists in the legislation, politics and corruptibimder its enforcement. Potential
conflicts may arise in the future due to environtaéproblems that to date have
not been planned for (Nidagundi, 1999).

In general, there is an absence of communicatichcaroperation between
the planning authorities, especially the HDUDA &fdMC bodies, in spite of the
fact that their realms overlap to a certain degrBeorder to counteract this, the
state government has set up a District Planningdwath representatives from
all of the local planning authorities. The BaselBidy highlights the scope to
integrate and enhance the planning mechanismstbfthe HDUDA and the DZP
through the implementation of the Board and alsortéed to support the work of
both agencies by providing research support anigypatvice from the findings
of existing and future research on the peri-urbaterface (Subhas, 1997).
However, little is known about the specific roledaresponsibilities of the Board
and also about the factors that hamper its impleatien.
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The main policy mechanisms identified to guide larsé and ameliorate the
impact of urban expansion on peri-urban areas #&® €omprehensive
Development Plan, devised each ten years by HDU&W, more specifically a
designated green belt within the plan, earmarked afgriculture and future
expansion of settlements. Both mechanisms appdzave taken little account of
environmental considerations and also lack a bmoadsion of regional
development to promote a more efficient use of wetide natural resources in the
PUI (Nidagundi, 1999).

Green belts are designated around towns with ptpotaexceeding 50,000,
as is the case of Hubli-Dharwad. The green bethantained with a view to
contain future development or expansion of a satlg. During the 1970s and
1980s, some of the green belt was converted fadelsal and industrial uses.
The green belt and the 18 villages covered by tB8881Comprehensive
Development Plan (HDUDA) remain under the jurisidict of the local Gram
Panchayats and the Taluk Panchayat. HDUDA has esrfeent powers, but not
political status to apply these powers in practicén addition, the Urban
Development Authority has no statutory controlsdyel/ the local planning area,
so difficulties have emerged in enforcing the 1888 (Nidagundi, 1999).

In contravention of the plan, some local panchayege granted formal
permission to change the use of agricultural lasshme previously agricultural
land around Hubli-Dharwad has been converted tioleatal use, some of which
was done illegally, with no provision for basic rastructure such as electricity,
water and drainage. Land speculators are repodeuave offered half of the
market value to farmers, built in inadequate rcauts sold off plots of land to low
income groups (University of Birminghaet al., 1998a, p.108). Migrants to the
city who have been unable to purchase plots hdemgaily occupied other areas.
However, in the studies done so far, there is \iig coverage of unauthorised
and speculative land developments. The Regulasisatdf Unauthorised
Construction Act (1995) has encouraged or suppantedithorised developments.
In addition to this, pressure may be exerted orSfhen Clearance Board to class
these settlements as slums so that services hédeepgmovided by the government.

Several mechanisms are in place to prevent landecsion and speculation
(Town and Country Planning Act, Revenue Act andddrthand Ceiling Act).
Since 1997, the Development Authority has startedobrdinate efforts with the
Municipal Corporation and the Dharwad District Dgpommissioner to stop
the growth of unauthorised settlements (UniversityBirminghamet al., 1998a
p.109). However, land-use planning is in generaige handicapped by the
fragmentation and overlapping of the institutiomgalved.
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The Deputy Commissioner may sell sites for buildiag long as 18% are
reserved for lower castes, for a price which is loster (except in especially
deserving cases) than the market price. Thesg cienot be granted to people
who already own a home or land within the villagehave received a site from
the authority in the last 20 years. Although thgegament has introduced policies
and programmes designed to provide plots to pooplpethese have not typically
reached the poorest of the poor. In addition ts, tiie Town Planning Department
lacks the capacity to keep an updated cadastriEmy#\ Revised Comprehensive
Plan was developed in 1998 but is likely to hawnilar weaknesses to the 1988
plan (Subhas, 1997; Nidagundi, 1999).

The institutional framework and policy mechanismenpoting industrial
development have been characterised by Nidagu®d9(1 Recently, five major
industrial estates have developed around the plearu interface of Hubli-
Dharwad for medium and small-scale industries. Bledur Industrial Growth
Centre purchased 3,000 acres of agricultural landnidustry. Land conversion
from agriculture to industry is made by the DepGiymmissioner and the Joint
Director of the District Industrial Centre (DIC),he surveys public opinion and
then brings the proposal before the Committee magef the DIC, Pollution
Control Board and HDUDA, with the District Commigeer as chairman. In
consultation with the District Commissioner, théni®irector of the DIC has the
authority to authorise the conversion of agricatylots of land of less than two
acres to industrial use. Tax concessions have beerof the main mechanisms
deployed by the State to attract new industriesjraj to relieve pressure on the
Metropolitan area of Bangalore (University of Bimghamet al, 1998a, p.106).

Compensation given to farmers is negotiable ambigle that fixed by the
Registrar of Land Records. There is no obligabanthe part of the industry to
offer employment to those displaced from the lan@his policy has encouraged
many agricultural landowners to offer their lands éonversion in order to profit
from the compensation. A major gap appears in whdeding the coping
strategies adopted by farmers to compensate fdo#seof their farmland when it
is sold.

The Baseline Study found that information on lamddimg is available in
each village going back several decades (Univedditgirminghamet al, 1998a,
Section 8.4; 1998b, 1998c). The Revenue Departkeps manual records and
maps of land holding for each village. The creatidra computer database and
related digital maps covering those villages whiarel pressure appears to be
more acute could facilitate the analysis of larshsactions and values, providing
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a useful tool to monitor changes taking place i pleri-urban areas of the city
region.

Another trend to be considered in the analysishahges in peri-urban areas
driven by urban development is the increasing amotinrban waste flows. The
peri-urban interface is the chosen location for ¢hies’ landfills, where waste
pickers operate (despite the fact that most ofjthes and plastic is separated out
of urban solid waste for resale before the wastehes the dumpsite). Some
urban waste is composted and used as fertilisagaoultural land, although this
mechanism is largely restricted to wealthy farmet® can transport the waste
from the dumpsites and hire labourers to sepahstevhste before application to
the fields. There is possible contamination of gebwater from landfills
(University of Agricultural Sciencest al., 1997).

The Health Department of the Hubli-Dharwad Munitig2orporation
(HDMC) has responsibility for the collection andspidsal of solid waste. It is
estimated that around 50 tons of solid waste alleated in Dharwad each day
and around 120 tons per day in Hubli. Each citg hadumpsite, though the
HDMC is seeking to relocate the Dharwad dumpsitéhascity has engulfed the
present site (University of Birminghaehal., 1998a).

The responsibilities of the HDMC regarding wastd aawage are set out in
the 1976 Karnataka Municipal Corporations Adthe waste and sewage disposal
section of the Health Department uses a fleet ofrddks to transport the waste,
five in Dharwad and 12 in Hubli. Of these, foundks in Dharwad and eight in
Hubli are hired at the rate of Rs.350 per day. degnpopulated wards, vegetable
markets and slums are visited once a day, whilerotfards are visited once or
twice a week. However, not all of the waste idemied in Hubli-Dharwad. Five
private sector companies are contracted to pravideicipal waste collection and
HDMC has put the waste treatment facilities out témder (University of
Birminghamet al., 1998a).

Open dumping is the common method for waste diposehe waste
deposited at dump sites is generally neither spremdcompacted on a regular
basis. It is also not covered with inert materiddus giving rise to very
unhygienic conditions. Most households, shops, béistanents, building
contractors etc. do not use dustbins, but dumpenaststreets. Hospital waste
management is grossly neglected: hospitals gegeatallnot segregate infectious
and non-infectious waste, but leave all for thepooation to take to the dump site
(Nidagundi,1999).



26 The Peri-Urban Interface: a Tale of Two Cities

By law, local government authorities must arrange rbad-sweeping and
the disposal of solid waste, but this is not caroet effectively. There is a gap in
the legislation as it neither makes it mandatonyrésidents to have a domestic
bin and community bin and to dispose of their waiétéo municipal systems, nor
does make it compulsory for the urban local bothesiake doorstep collection of
wastes or community based collection, resultingimsanitary conditions in the
urban areas. The laws generally provide for seegieping, provision of dustbins
and removal of waste therefrom, which are not adeqjto handle the situation
effectively. They also fail to give powers to lbt@dies to punish the offenders.
Local bodies have to file complaints in the couvtsere the legal process is very
slow. The monetary value of fines that can be isaplois also very low, thus
having little effect and leading people to blatamtisrespect the law (Nidagundi,
1999).

Industrial waste is generally disposed of in anciergific manner which
creates environmental pollution. Industrial pldatk adequate treatment facilities
and state industrial waste disposal is not striatiyforced. However, the
government appears to be committed to encouragheg development of
industries seeking to maintain ecological and emvinental balances. Distilleries
are one of 18 categories of polluting industries] the pollutants created such as
solids, liquids, gaseous substance present in socdkentrations of pollutants
should not be damaging to the environment. Seveoains for treatment and
disposal of effluents from distilleries are in pacThese include the use of
Environmental Impact Assessment reports and Enmierial Management Plan
using remote sensing technology. The norms alswatiomposting of effluents
after preliminary treatment for agricultural purpesunder some circumstances
(Nidagundi, 1999).

A research project (R7099) was conducted by thevésgities of
Birmingham and Wales, Bangor (Universities of Bingtham et al., 1998a;
1998b; 1999a), which provided an initial charac&tion of the main stakeholders
involved in urban solid waste (USW) management tnedcomposting of USW
both from the supply and demand sides (Universifd3irminghamet al., 1998a;
1999a). A number of options to optimise the usenohicipal waste have been
adequately characterised, focusing particularlypotential strategies for optimal
composting solutions affordable by smaller per-arfzamers.

Segregation at source is hardly carried out, exdept separation of
recyclable materials such as paper, plastics aassgby households for sale as
scrap. A number of waste picking households opematHubli-Dharwad, an
occupation based on community and caste, and mearhprised of women and
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children. All newspapers are sent for recyclingy, Which there is an efficient
system of collection. Recyclable materials ineludlastic bags, plastic bottles,
paper, milk pouches, tin/metals, cardboard, mosttu€h go to Bangalore where
there are more sophisticated waste markets antetanbetween 1 and 14 rupees
per kilo (University of Birminghamet al., 1999a). There is some recycling
activity in Hubli-Dharwad, but there is a lack offérmation on this. Recycling
units and associated industries are also key stédets to reduce the non-organic
content of municipal solid waste and deserve furdtiention.

Although sewerage networks cover most of the urlbaas of Hubli and
Dharwad, peri-urban areas are characterised bgkaolasanitation infrastructure.
No sewage effluent is treated, and there is a ttoadiof reuse of urban
wastewater, sewage effluent and nightsoil as ifetilon agricultural land, with
some cultivation taking place alongside sewage mélan This can pose an
environmental health hazard if the effluent is safficiently decomposed and
thus requires further investigation (UniversityBifminghamet al., 1998b).

The flow of urban and industrial solid waste — éma lesser extent of liquid
wastes - into peri-urban areas has been identdge@d source of problems and
opportunities to enhance the management of natesmlurces, to increase the
productivity of farming systems and to improve theslihoods of small peri-
urban farmers. The institutional arrangements asigtyp mechanisms in place to
control and regulate negative impacts have alsm laskequately characterised.
However, their effectiveness needs to be furtheestigated as well as the role
and capacity of several of they stakeholders identified in the management of
industrial and municipal solid waste.

In summary, the impact of urban development on tise of natural
resources and the livelihood strategies of peraaridwellers have been only
partially characterised in the NRSP research danéas When looking at the
policies currently in force, conflicts appear betwelong established policies
supporting agricultural production and the more erdc emphasis on
industrialisation. Urban expansion is largely payad as an outcome of the lack
of effectiveness of urban planning institutions amelchanisms. Further research
is required to understand the driving forces beh@mad use changes and to
examine whether they are a result of poor planoaggcities at the local level or
an outcome of contradictory policy objectives a #ate and central levels. Road
construction and transport policies have not yetnbexplored but appear to be
extremely relevant in order to understand in whiatation urban expansion is
likely to occur and who is gaining access to urlfanilities. Overall the
development of specific initiatives to articulatedastrengthen the planning
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capacity of urban and rural institutions appearsadesey factor to control the
problems and profit from the opportunities arisfrgn urban expansion.

An overview of the peri-urban area of Kumas

Defining the peri-urban interface

Unlike the NRSP research in Hubli-Dharwad, the lasestudy for the
Kumasi peri-urban interface (Hollamtlal, 19964, p. 8) shies away from defining
spatial limits for it; this is partly because sphtimits are "moving targets as the
intra-urban city expands" and partly because "thsreonsiderable economic
activity that would cross any arbitrarily definedumdary”, but also because
environmental phenomena (e.g. water pollution) hénedr own spatial impact.
The baseline study team selected a number of edldgcated at distances ranging
from 4 km to 47 km of the centre of Kumasi. Theimaonsideration for
including a village as part of the peri-urban ifdee was "the presence of
bush/fallow agricultural land, but with competitiéor land from non-agricultural
uses" (Hollanct al, 19964, p. 8).

It is not clear how the ‘region’ might be best defil for the purposes of the
NRSP research programme. One possible definitionldvinclude the Ashanti
(sometimes spelled Asante) Region, of which Kumasithe administrative
capital, as well as its historic and economic @ntAlthough smaller than the
historical area of the Ashanti Kingdom, the regémguired its present boundaries
with the Local Government Administration Act of I9{Nkansa Buabeng, n.d),
and is one of ten regions into which the countrydigded for administrative
purposes.

For future research activities, another definitresuld limit the region to the
‘Kumasi peri-urban’ area, which is the approachetaby KNRMP researchers.
Although more arbitrary and difficult to define,damvith the additional problem
that this region will continue to shift in size asldape as the city expands, this is
perhaps a more appropriate choice for the purposasy future research/action
projects. The criteria behind the definition oisthegion appear in Hollangt al
(1996a), while Blakest al (1997a) defines its rough boundaries as being wighi
radius of 40 km from Kumasi, a ‘guesstimate’ of érea the city is likely to exert
some influence upon.

The conurbation of Kumasi comprises an area whictudes the Kumasi
City Council (KCC) and the four districts adjacetat it: Kwabre, Atwima-
Kwanwoma, Ejisu Juaben and Atwima-Nwabiagya. Tiogetthe five districts
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constitute what may be called the Greater Kumagireigion "to which ... does
not correspond any official administrative body'b¢Gbolo with Mattingly, 1999,
p. 1). The most recent official information on pégtion for the five districts is
derived from the 1984 population census (Table. 2.1)

Table2.1 Population in Kumasi and adjacent districts, 1984
Kumasi City Atwima- Ejisu Atwima
Council Area | Kwabre | Kwanwoma | Juaben | Nwabiagaya
Female 103,873 15,296 9,787 9,143 10,718
Male 103,695 11,511 10,321 7,804 9,259
Total 207,568 26,807 23,051 | 22,255 19,977
Share (%) 69.3 8.9 7.7 74 6.7

Source: Hollandet al. (1996a)
Theregional and city economies

Future development strategies for peri-urban Kuroagiht to be based on
some degree of awareness about the economic dteftboth the city and
regional economy. And yet, authors agree thaetisea dearth of information on
both. None of the documents consulted appearaeige a profile of the regional
economy and only one (Korba al, 1998) provides a partial overview of the
economy of the city (including its metropolitan @ye

Although not an administrative entity, the Greatumasi city region
(GKCR) would seem to be a useful unit of analysis the purposes of the
research and any subsequent strategies developgadra®f the programme.
However, it must be borne in mind that the periamrtarea is still a problematic
concept, and that any trends are likely to be erfted by wider economic
developments in the larger Ashanti region. Theference should be made as far
as possible to wider processes such as in-migrétton the Ashanti region into
Kumasi, marketing of agricultural produce and lteek to and from Kumasi and
its surrounding area, substantial changes to iméretsire (e.g. transport,
electricity, telecommunications), and other releéviadicators which might affect
the economy and the livelihoods of the populatiothe GKCR.

Not much is known about long-term trends in theioeg economy. For
example, it is not clear how liberalisation affettde productive base, nor the
long-term trends in cocoa production, an exportpob that for decades provided
the mainstay for the region.
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There is, however, some characterisation of theketiang system in and

around the city (Blaket al, 1997a, p.86), which leads researchers to state that

“the peri-urban areas are not the sole suppliefearfstuffs to the city (but) areas
beyond its daily sphere-of-influence may be ablsupply produce at lower unit
costs, or may have more land available, or haveratbmparative advantages”.
Furthermore, “the whole country, perhaps even thiree coastal West Africa,

could be defined as the area of supply of its fadts’ (ibid.).

Key components of the Kumasi peri-urban region appge have been
adequately characterised in the different projectudhents, more notably Holland
et al (1996a), and to a lesser extent Blakel (1997a) and Kasanga (1998). But
because of the nature of the KNRM project, thesgidents have tended to focus
on the natural resource-based economy, notablywdgre, livestock, mining,
energy, land, water and waste. Little or no atbenappears to have been paid to
non-natural-resource sources of sustainable livetls that are appearing or
rapidly changing, such as trade, construction, kgtale and medium-sized
manufacturing, services (e.g. repair workshopsdnessers), as well as elements
providing important support to the regional econosych as the regional
infrastructure (e.g. electricity generation andréisition, other sources of energy,
roads, telecommunications), education, health are-regional transport (there is
some information, however, on intra-regional trawsgoarticularly to and from
Kumasi). Similarly, there is no reliable picturktiee changing composition of the
labour force: the last source of information whietight provide a composite
picture of this is the 1984 national population s13) whose reliability has been
disputed (Korboet al, 1998).

Some of the trends in the peri-urban economy maylbaned from the
reports. Tables 2.2 and 2.3 provide a summaryuof these have affected a range
of villages selected by a team led by Kasanga @61&asanga, 1998, 1999).
The trends reported there are corroborated forh@natet of peri-urban villages
reported in Blaket al (1997a}

The data in Table 2.4 show clearly that all pebaur villages grew in
population between 1984 and 1996, with the excaptibBehenease, the most
distant village, located some 24 km from the ciptre. All except two expanded
at higher rates than the national population groedlimated at some 3% per
annum. This suggests that they are net recipieftpopulation. Although
according to respondents these villages have abgmfted’ some of their former
residents (in proportions ranging from a low of H6Atasamanso to a high of
37% in Akokoamong), they have been also givingtehéb newcomers.
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Table 2.2 Shareof labour forcein agriculturein selected peri-urban villages
around Kumasi, 1970-1996

Share of labour forcein agriculture*
(%)
Female Male
Village (approximate.
distance to Kumasi 1970 1984 | 1996 1970 1984 | 1996
centre)
Akokoamong (13km) 56.3 558 3@ 322 30.6 28
Asaago (12 km) 498 496 41 400 410 32
Atasamanso (7 km) 33.1 292 6 20.0 18.1 4
Behenease (24 km) 3855 41|12 54 415 40.1 (36
Emena (13 km) 60.§ 60.1 24 20,6 285.7 16
Esereso (13 km) 475 452 14 35.0 345 8
Maase (13 km) 59.1 58.7 34 1913 223 20
Okyerekrom (15 km) 38.1 36.8 27 184 17.2 21
Mean 47.9| 47.1 28.8 28.4 28|7 20.6

* For 1970 and 1984, the national population censes the classification ‘agriculture’;
the 1996 census conducted specifically for theareseuses the classification ‘farming’.
Source: Kasanga (1998, table 5 and appendix 2)

Table 2.3 Share of employment in selected occupationsin Kumasi and

adjacent districts, 1984 (%)

Kumas
City Atwima- Ejisu Atwima

Council | Kwabre | Kwanwoma | Juaben | Nwabiagaya
Agriculture 12.3 66.2 84.2 74.5 762
Manufacturing 20.9 11.1 4.8 916 8.1
Trade & 41.9 13.5 5.3 7.5 8.5
restaurants
Community
social services 25.0 9.2 6.3 8.3 7.2
Total 100.0 100.0 100.0 100.0 100.0
Total 186,830 | 25,567 22,408 | 21,665 19,065
employment
Share in GK 67.8 9.3 8.1 7.9 6.9
(%)

* District share of Greater Kumasi in the four opations shown
Source: Hollandet al. (1996a)
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Table2.4 Population growth in selected peri-urban villages around
Kumasi, 1970-1996

Resident population Native population
1970 | 1984 1996 1996

Village Total Annual | Currently | Out-
(approximate population| growth* | Resident | migrant
distance to Kumasj (%) (%) (%)
centre)
Akokoamong 247 | 322 488 3.5 63 37
(13km)
Asaago (12 km) 273 527 847 4.0 82 18
Atasamanso (71 830 | 971 2,679 8.8 95 5
km)
Behenease (24 207 | 274 258 -0.1 67 33
km)
Emena (13 km) 213 244 665 8.7 81 19
Esereso (13 km) 441 673 1,711 8.1 90 10
Maase (13 km) 269 522 829 3.9 69 31
Okyerekrom (15 497 | 589 734 1.9 68 32
km)

* Annual growth of village population between 19%84d 1996.
Source: Kasanga (1998, Table 3)

The survey reported in Adara al. (1997, p.4) comprises six villages
located between 8 and 30 km of Kumasi city cemtfeyhich only two are located
on a main tar road. Data for these also suggaestfdlur or five of these villages
experienced net growth between 1984 and 1997, wvamie or possibly two had
decreases due to out-migration exceeding in-mmmati In-migrants to these
villages came mainly from the north of the countfWhile in-migration has been
either for farming or in the case of Abuakwa (andaBi) for easy commuting
access to the city, out-migration has in most cases to the city (or perhaps one
of the settlements closer to the city) to seekngage in urban occupations” .

The reasons why peri-urban villages closer to theattract newcomers are
mentioned by Kasanga (1998), and would seem at [madly to relate to the
higher costs of housing in Kumasi. Housing rentalKumasi tends to be
expensive for the poor, who often live in overcreddconditions in large
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compounds accommodating several households; oalpékter off can build and
own detached villas, both in town and in its sunding area (Tipple, 1998). A
substantial number among poor owners and rentees thisir dwelling for
generating income from a range of activities inalgd food production,
manufactures, shops, and services, such as haimtyeand day care (Sinai,
1998).

It is pointed out in Hollandt al (1996a, p.18) that “many of the new villas
being built in and around Kumasi belong to straagather than local villagers”.
Although some anecdotal evidence may be availahis, may in fact be an
unsupported generalisation which contradicts theifigs of Tipple (1998) for
Kumasi, who in a sample of 184 house owners whor&eently built their house
found that the average length of stay of the hovisehead in the city was 29
years (with a median of 25). Their average age 4#&gears, while on average
the new house to which they had moved in had &g

Holland et al. (1996a) also states that recent in-migrants dceteavork in
the city, “or at least have income sources fromsidet the village” (ibid.).
However, the research does not seem to have foaus#te group of in-migrants
to these villages, so not much is known about them.more in-depth and
systematic analysis of a sample might have proviehede information on the
reasons why they chose to move to the village#; soairces of income, their age
and sex breakdown, their skills and so on. Eveprastatistically representative
sample of the peri-urban area might have providedesclues about the current
and potential role that peri-urban villages provigarticularly as regards
newcomers (be they from the city or from outside tlgion). It might have also
provided some idea about their desire to settiénperi-urban area, thus giving
some clues about possible future trends.

Similarly, not much seems to be known about middie-upper-income
purchasers of land in the peri-urban area, nor taibeir intentions to permanently
settle in the area. There is some anecdotal esidémat as the ancestral seat of
the Asantahene, Kumasi may attract people of Asloaigin who seek to settle in
the area (Blaket al. 1997a). Others may in fact be simply using thawisgs
(from Ghana or abroad) to speculate with land ith @mund a city that is growing
fast and where urban land prices may also be risis Some more systematic
knowledge of this might be relevant in forecastintyre trends in sales of peri-
urban lands for housing and related amenities (ceroi@ uses, clubs) and
perhaps even businesses that do not require aatdotration to operate.
Moreover, as will be shown later, this might alsoyide some clues as to the
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pressure they are likely to exert in attractinditigds to the area, and even in
accelerating the pace of gentrification in theagls.

As has been shown in the project documents, theutatorce in peri-urban
Kumasi is fast ceasing to depend on agriculturataBor 1996 show considerable
drops in the proportions working in agriculturetire eight villages surveyed by
Kasanga compared to the previous two decades (Rabje In some cases, such
as Akokoamong, Emena and Maase, from employing e half the female
labour force, this had dropped to between a thidl @ quarter. Only in the most
remote village, Behenease, was there an increatfeeishare of female labour
force in agriculture between 1984 and 1996. As lteen shown in the project
reports, agriculture employs a proportionately $enahare of men, but even here
there were marked drops in virtually every casethwihe exception of
Okyerekrom (the second most distant village).

The data from the six villages surveyed for Blakel. (1997a, p.5) show
similar trends, with agriculture still the main soe of livelihood but ceasing to be
a primary occupation particularly among young wonaed men. It is, instead,
acquiring a secondary and supporting role. Thengo(especially men) “are
generally not interested in traditional food crapnfing, but if they remain in the
village become engaged in crafts and artisanal wal$o vegetables and rice
growing”. By the same token, “opportunities foreaitative livelihoods within the
village for women are restricted to trading, cropl &o0d processing, dressmaking
and hairdressing” (ibid.).

The figures in Table 2.3 point to a long-term tresidhilar to one observed
in metropolitan regions around the developing wortdwards forms of
employment other than primary sector activitiesadAlthough some pointers are
provided in the project reports, there is, howewer,composite picture of what
might be appearing as other possible sources ofogmgnt among the peri-urban
population. We do know, however, that ‘unemploythenhigh there (Kasanga,
1998, 1999), though it is not clear from the datavhin the absence of a social
security system, the unemployed survive withoutrses of income. One
suspects that extended family networks provideran fof safety net but not much
is known about how this operates and how long iliksly to be effective in
sustaining the livelihoods of the unemployed (skapter 6 for a more detailed
discussion on peri-urban livelihoods).Given thenti® described above, and the
continuous physical expansion of the city towatdgeriphery, one might expect
peri-urban inhabitants to shift towards occupatimnthe secondary and especially
tertiary sectors. However, what other possiblercgal of income for the peri-
urban poor there might be in this context is neacleither. Some clues might be
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provided by an examination of the city economy, andassessment of the main
trends.

A 1984 snapshot view of the distribution of empl@nhin Kumasi and the
four adjacent districts is given in Table 2.4. dthshows that the area of
jurisdiction of the Kumasi City Council (KCC) hadet lion's share for Greater
Kumasi of employment in the four selected employnmecupations shown in the
table (this does not include all forms of employtenEven in agriculture, the
KCC had more jobs than any of the other distrittsugh not surprisingly the
relative share of agricultural employment was coesibly smaller than in any
other district shown. In terms of non-agricultuesthployment, Kwabre District
was more active than any of the other adjacenticlistin manufacturing, trade
(including restaurants) and services. It is irdéng to note that already in 1984
in all four districts there was a non-negligibleegence of non-agricultural
activities, a sign of the dispersal of jobs anddests from the city core that these
districts was already experiencing.

Although focusing on governance and urban povéng/economy of
contemporary metropolitan Kumasi has been part@ibracterised in a report
produced for DFID by Korboet al (1998). They do note that availability of
reliable information is also a problem in the cishich leads them to shy away
from making an assessment of trends in key econaaticities (Korboeet al,

1998, p. 16). They do, however, list a set of lagtdrs that appear to have
supported growth in the city’s economy in the Bestade. Most are at least partly
the result of central government measures, such as:

» Liberalisation of trade, price de-regulation anldxation of foreign exchange
controls. This has helped attract remittances fnationals working abroad.

» Linked to the above is that competition in the baglsector has made banks
more reliable to local savers

e Central government promotion of international teorj which has helped
attract US and Caribbean African descendants. $ouis the fastest growing
sector in the national economy, and Kumasi is apoitant recipient of
tourists. It is estimated that half of all tourisisiving in Ghana visit Kumasi.
However, no figures are offered on the employméig generates, or the
income this brings to the city.

« Establishment by the central government of the Leatliation Board. This
led to a revaluation of the city’s properties awodsubstantially increased
revenues for the Kumasi Metropolitan Assembly (KMA)
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* Improvements in KMA's finances through the Distrigsemblies’ Common
Fund, resulting in a doubling of KMA revenues.

Other measures have been specifically targetediaalsi:

» Central government investment in telecommunicatiand its subsequent
privatisation. This dramatically increased the nemiof telephone lines
especially in central areas.

e Improvements in infrastructure, mainly roads andewaupply (with funding
from the World Bank and DFID, among others). Thigwed up certain areas
of the city to light industry, commerce and sersiceuch as car repair
workshops (though it is not clear whether somehefé were peri-urban in
nature).

Some of the above have also had a negative impattieocity’s economy,
as is the case of import liberalisation. The arglargue that local manufacturers,
“burdened with obsolete equipment and frequent Kiteans, have been
extremely distraught” about its effects on theisibesses (Korboet al, 1998, p.
12). “A flood of imported second-hand clothing teeen blamed for the declining
patronage in the local textile dyeing, clothes-mgkiand leather-working
industries”. Moreover, they argue that “it is apgarthat the city’s economy is
driven primarily by imports and not by local prodioa”, though not much
evidence is shown to support this proposition.

Another constraint on the city economy, also glearier peri-urban
activities from some KNRM reports, is the high ca$tinformal credit (with
interest rates of up to 15% per month against 5@R Aor bank loans) and the
barriers to entry into formal credit for the poarthe form of stringent demands
for collateral. Another possible constraint to gp@wth of the local economy
may come from an impending sharp increase in ébdgtrtariffs and re-
imposition of VAT at some date after the report wagtten. These apparently
caused apprehension among businesses, but thesatahdo make any specific
forecasts about their possible effects.

However, despite these useful pointers, the rdpoks a systematic analysis
of the economy of the metropolitan area. Ther@dsattempt to identify the
economy’s growth sectors, sectors linked to expatsl how these might be
promoted to maximise economic growth and employmeimilarly, there is no
breakdown of the city’s employment into its diffetesectors, and there does not
seem to be an attempt to for example identify thesetors that might be
supported by different institutions so as to inseeacomes among the poor and
most vulnerable groups.
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An important dimension of the local economy thathighlighted in the
report is the financial and operational capacitylamfal institutions, notably the
Kumasi Metropolitan Assembly. This is shown tostreicturally weak and poorly
managed. “The main areas of weakness in KMA’s maeemanagement would
appear to be low rate levels, unscientific revefiouecasting, under-collection and
non-monitoring of collections. Ultimately, shortialin revenue collection are
likely to impact in KMA's ability to finance needegrowth-promoting services”
(Korboeet al, 1998, p. 14).

Theingtitutional landscape

Institutional structures that impinge upon susthiedivelihoods comprise
state institutions, traditional government struefjrthe private sector and non-
governmental organisations, including communityamigations. When it comes
to analysing the role played by governments ani tieéationship to the private
sector and local communities, the concept of gawera can help advance our
perception of what is relevant in this respecttHa case of Anglophone West
Africa, Onibokun (1996, p. 168) has claimed that:

Urban poverty is exacerbated by managerial incoempet

inefficiency, ineffectiveness and unresponsivenddsreover, a
lack of transparency, accountability, responsivenésstitutional

legitimacy and popular participation, have combitedveaken the
capacity of the state. Few states are able to ttaeechallenges of
urban growth effectively. However, the solutionreseto be in the
institutionalisation of good governance. Simply testh current
practices cannot lead to sustainable developmettte.partnership
between government and civil society is a mirage.

Governance has been defined by McCarney, HalfashiRodriguez as “the
relationship between civil society and the stastwieen rulers and the ruled, the
government and the governed” (quoted in McCarne§961 p. 4). Local
governance comprises “the operations of local guwents, their relationships
with the societies within which they operate, andhe technical area of 'urban
management™ (UNCHS, 1996).



38 The Peri-Urban Interface: a Tale of Two Cities

Traditional and state structures

Government institutions in Ghana can be divided imdtional, regional and
district (Nkansa Buabeng, n.d). In general terrs, éxisting literature provides
useful and fairly thorough characterisations osthand of the recent changes to
have affected them. A useful summary overviewrsviged in the form of an
organisational chart in Appendix VII of Hollare al., 1996b. This shows the
Judicial, Legislative, Executive and Traditionalustures of government at the
national, regional, district and town/village leveéh the mid-1990s (though a
proviso is made in the document regarding the chetrtbeing “an authoritative
account of the structure of Government”). The salmeument provides a list of
ministries and government departments, and theresponding institutions at the
national, regional and local levels, as well ascaline of institutions in all
government tiers with responsibilities in managmagural resources. Although
useful, it is worth pointing out that any futurefogfs to use this information
should as far as possible be updated and checkbkmowledgeable individuals.

It must be stressed that in Ghana formal governnmstitutions cannot be
dissociated from traditional governance structufiéss is still true in urban and
peri-urban Kumasi, particularly when compared wiittra where a much larger
and diverse population, aided by Accra’'s more dified economy, has
contributed to a greater weakening of traditiotalctures (Gough, 1999).

A number of reports and documents produced by #search project
provide an overview of social structures in the #sh Region. As has been
shown in the section on land in this report, an ensthnding of traditional
structures of government, particularly as theydaffand tenure and land use, is
important for the adequate formulation of futurdigges and strategies regarding
peri-urban land. The Kumasi Peri-urban Baselinai®s report (Hollandt al.,
1996b), the Inception Report (Blalk al, 1997a, pp.15-29), and two papers by
Kasanga (1998, pp.23-33, 1999) provide useful deary of traditional social
structures in Kumasi and its peri-urban area, aghlight the effects they have on
the changing use and ownership of land and otheralaesources.

In villages, a distinction is made between famipd (each family clan has
its own land), stool land (land not allocated teafic families and controlled by
the chief, who can sell it for development), indival lands (lands already sold by
the chiefs), and government lands (used for pufaailities). Apart from the
implications of the sale of village lands (stoaida) in terms of homelessness and
landlessness suggested under the sustainablehtivels section, it is also
pertinent to examine how the money from these gsalesed locally to further
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development and help the poor.
Land.

The documents also produce a characterisationeofalationship between
the state and traditional authorities. The Basefitudy (Hollancet al., 1996a,
p.18), for example, says that “the Lands Commissidrich is responsible for the
management of government lands, recognises the obléehe Traditional
Authorities in that it only accepts sale of landsieth have been agreed through
the established traditional channels”. Thus, isdat support of the established
hierarchy”.

This has been mglm the sub-section on

Decentralisation in Ghana

Decentralisation has been an important feature han@’'s recent history.
Accounts of its main features may be found in NkaBsiabeng (n.d), Gough
(1999) and Onibokun (1996). Gough notes that theliRgs’ PNDC government
introduced the decentralisation programme, for twhioe district assemblies are
the basic unit, “partly to placate the World Bankieh was demanding fiscal
accountability across state institutions and goodegnance including democratic
elements. The PNDC was also facing internal criipom workers and students
over the austerity brought about by structural stiient and needed a strategy to
placate these pressures and avoid a legitimadg’c(Gough, 1999, p. 8). Figure
1 in Nkansa Buabeng (n.d), provides a graphicalnsary of the structure of the
country’s decentralised system of government. FoibGkun (1996, p. 166)
“decentralization has not been accompanied ... byewldtion of power and
authority. The various localities still operate @spendages of the central/state
authorities, directed at will by the central ortstanstitutions and depending
almost entirely in their central government forithesources and initiative ... all
the chief executives directing the 110 district madls were appointees of the
central government.” Nonetheless, at least twadshof the assembly members
are elected on a non-partisan basis, while ther dkivel are appointed by central
government.

As the overall government authority in a distribistrict Assemblies have
an important potential role in promoting developtend supporting the
livelihoods of the poorer and more vulnerable memmbef their community
(Holland et al, 1996b; Gough, 1999). They are mainly responsibietfe overall
development of the district, including the formidat of a plan and budget, and
they implement development policies and programroesordinated by the
National Development Planning Commission (Nkansatimg, n.d).
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Under the Local Government Act 1993, Assembliesehateliberative,
legislative and executive functions (listed in taoldl et al, 1996b, p. 82). In
theory at least, they are the highest politicaimadstrative and planning authority
at the district level. Many of their functionsat# to provision of local services.
In metropolitan areas like Kumasi, they are caldetropolitan Assemblies. In
addition to the Kumasi Metropolitan Assembly, Kuindsas four Sub-
metropolitan District Councils with executive fuimets.

In performing the executive and administrative fiows, District
Assemblies rely on a committee system which assigesialised functions to the
Executive Committee (called Metropolitan Authoritythe case of Metropolitan
Assemblies) and a range of sub-committees, whosgbau and functions vary
according to the size and location of the districEach sub-committee is
comprised of a number of Assembly members as detedhby the Assembly.
Heads or representatives of government agenciein éineory expected to attend
meetings of relevant sub-committees as ex-officeaniers with no voting rights.
Sub-committees carry out detailed studies and otloek in their area of concern,
thus relieving the Executive Committee from thegelist of sub-committees in
the five districts within the GKCR as well as thenétions of the different sub-
committees is found in Nkansa Buabeng (n.d). Asdhse of Kumasi suggests,
by virtue of their larger size and greater compiexMetropolitan Assemblies
have a larger number of sub-committees coveringdanget of functions.

Within each district there are a number of Unit Qaittees at the village
level (normally settlements or groups of settlersemith populations between 500
and 1,000 in rural areas, and up to 1,500 in udvaas). This is the lowest level
of the administrative spectrum. Unit Committeesenamportant functions in
“education, organisation of communal labour, rewemaising and ensuring
environmental cleanliness, registration of birtimgl @eaths, implementation and
monitoring of self-help projects” (Hollane al., 1996b, p: 83). Within Kumasi
Metropolitan Assembly there are 403 Unit Commitfessile in the four adjacent
districts they range in number between 64 and 2T#e functions of these
committees are also enumerated in Nkansa Buabedy.(nAlthough they have
no explicit planning or environmental protectiomdtions, in practice, they “are
concerned with development planning functions a thilage level. This is
because project initiation starts at the villageele(ibid., p. 12).

Natural resource planning and support for regional development

In the context of the NRSP, an adequate understgrafi the structures of
government nationally and in the Kumasi city reglmetomes necessary insofar
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as they have a bearing on the formulation of fuirategies for interventions in
land use and natural resources-based productid@ensys In that sense, it may be
argued that one need look no further than to thosgtutional structures that
directly or indirectly affect the use of such proton systems. The most obvious
one relates to those institutions that play a inlelanning the use of natural
resources in peri-urban Kumasi, including land.bref review of the planning
systems in operation is included elsewhere indhapter.

It was already argued that the use of peri-urbdarabresources cannot be
dissociated from trends in the use of other resmmuio the Kumasi city region.
This is so because it is very likely that, givercamt trends, a diminishing
proportion of the peri-urban population of the aitill continue to make a living
from the natural resource base, including land., f8ture strategies regarding
land use must look at alternative uses of periturdiad urban land that provide
alternative sources of income to the peri-urbanwbdn poor.

If this proposition is accepted, one must therefmek for studies that
provide an adequate characterisation of governrmetitutions which are in a
position to support future income-generating atiei of a non-primary nature.
In that sense, the research by Kormbeal (1998, p.7) provides some useful
pointers. These authors identify the Kumasi Mattivgn Assembly (KMA) as a
key player in helping to guide future developmertspugh its actions are
restricted to a small range of activities: provglimnd managing latrines,
“compulsorily acquire any lands necessary for thregtiom’s development”,
provision of business credit, provision of basialtieand education services, and
disaster management. The extent to which the KBlActive in these is briefly
explored in the sub-section on Processes.

Other government institutions whose role might kpl@ed in this respect
include:

» District Assemblies: it was said earlier that Asbéas play an important role
in supporting local development. However, existiagearch does not seem to
explore sufficiently the issue of their recent perfiance and their real
capacity to effect change. In particular, more emite seems to be needed in
terms of their potential capacity to channel furidsm the sale of land
towards improvements in local services which migglp support livelihoods
especially among the peri-urban poor (see sectidoand).

* Unit Committees: these are the smallest adminigératnit, for they operate
at the village level.
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« National institutions providing credit to businesse the peri-urban area such
as the National Board for Small Scale Industriesrfi$eet al, 1998, p. 18)

» The National Disaster Management Organisation (NADMwhich is
supposed to focus on disaster prevention mainlputin education on
environmental sanitation, though in practice vatiel is done other than
provide token levels of relief (Korbaat al, 1998); in Kumasi there have been
recent cases of flooding due to man-made blockatpesthe natural
watercourses (through construction and indiscriteirdisposal of refuse in
drains and elsewhere) and fires resulting maimdynfillegal and sub-standard
electrical connections.

There are a number of non-government institutiohelvmay provide some
assistance to peri-urban dwellers in Kumasi. Ong¢he$e is the Association of
Ghanaian Industries (AGI) which is “expected to ag® funds intended for
disbursement as small credits” (Korbeeal, 1998, p. 18). The spectrum of
community based organisations (CBOs) found in pdsan communities is
described in Pender (n.d). These typically havallsmemberships and range
from religious associations to a youth group linkedhe governing party. Their
scale of operations is modest and they are fundegkly through membership
fees and most remain local, with little if any Isko local organisations (other
than the Unit Committees in a few cases), let alorganisations outside the
region or Ghana. An interesting finding of thearps that the functions of these
CBOs tends to focus on welfare issues in the mobanised villages and on
agricultural production and distribution in the raaural villages.

Land-use planning and the peri-urban interface

There is little planning (physical or economic)egtive enough to have a
role in major peri-urban production systems. Thame no broad strategic plans
covering the peri-urban area, much less ones wbisker both peri-urban and
urban areas (Blaket al., 1997a, p. 111).

Although there are actions stated in the developmiams for the three peri-
urban districts of Kumasi which would affect majmoduction systems in the
peri-urban interface, there is no evidence thasdhbave been or are being
implemented. Much less is there knowledge of tledfects (Kasanga, 1999).
From a ‘review’ of district development plans forg¢e peri-urban districts around
Kumasi (Williams, n.d.), it is possible to dedubatt

» A good deal of technique is available to the gowents of these districts;

» There is machinery operating to produce plansiefkimd;
* Much is known about the facilities in these digsijc
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» There is no recognition of the changes being cause be caused by the
presence and growth of Kumasi, neither opportunitiethreats. Problems and
benefits do not seem to be recognised (there ageoortwo references to
markets in Kumasi) and plans do not reflect théuarices of, or any linkages
to, Kumasi.

One district plan (Kwabre's) does recognise prognid Kumasi as an
important feature of potentials and restraints,dngs not seem to respond to this
at all with its plans. In short, there is littleahy acknowledgement of the peri-
urban interface effect and no attempt to addresspportunities and problems. In
any case, district development plans have not atiexhto address problems and
constraints with specific proposals (Hollagtdal., 1996b, p. 31).

Some implementation of physical planning does tplkee in peri-urban
Kumasi. A chief says he does not make allocatidiaral except those shown on
the approved planning layout (Hollaetal., 1996b, pp. 34, 41). But in another
village, there is illegal housing in poorly drainagkas (ibid., pp. 25-26, 34).

Planning for the Kumasi Metropolitan Assembly aasait expands into the
peri-urban interface obviously affects productiopstems there when it is
implemented, but this is estimated to happen ity 806 of the cases of layouts
for developing land for urban purposes (Hollagidal., 1996b, p. 26).Planning
schemes do not incorporate agricultural zones.(ipid32).

Planning is also said to be handicapped by lacinfoifmation, especially
about which villages are growing and which haveeptiéls. At the same time, no
strategic planning is taking place which affecthe Kumasi or its peri-urban
interface (Hollandet al., 1996b, p. 31).

The principal stakeholders in the planning of tleiqrban interface are
known, as are those responsible for their impleatart. For example, the district
assemblies are responsible for preparing and ingiéing the district
development plans (Hollared al., 1996b, p.24). Some of these are recorded in the
literature (Hollandet al., 1996b; Blakeet al., 1997a; Williams, n.d.), but this is
not a matter for research as they seem to be dbnkenawn locally. It is known
that they do not cooperate and coordinate wellK8kt al., 1997a, pp.68, 77).
Similarly, planning coordination among villagesweak (Hollandet al., 1996b,
p.31). The behaviour of various stakeholders arnracwhich leads to poor
implementation of planning which affects the petian interface does not appear
to be documented.
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Decision-making processes

In the sustainable livelihoods framework proposed FID (Carney,
1998a), the notion of ‘processes’ relates to thicies, laws, rules of the game
and incentives which help define people’s livelidlooptions. An adequate
characterisation of these must relate to the strastdefined earlier and therefore
include an overview of the real and potential awtithat may be taken by a range
of actors at the national, regional and local IsvelAny future research and
intervention strategies within the NRSP must benfd within existing policies
and if possible even foresee, and adapt to, subsédinanges in policies that
might jeopardise the intended goal.

Cultural factors

In an examination of the range of factors that hegeto environmental
deterioration in peri-urban Accra, Yankson and Go(#000, p.6) have identified
the advance of Christianity over traditional beliedfs having accelerated the
deforestation of what used to be regarded as sacoa@s. “In the past, all of the
indigenous villages had several sacred groves wherehad their fetish shrines.
People were not allowed to enter the groves heheevegetation was left
untouched. These taboos served as a means by wWiéchraditional societies
conserved their environmental resources. Today,elkew only a few of the
sacred groves are left”.

The role of that cultural factors such as thesesdu# appear to have been
explored in the research reports on peri-urban kKaimaln the absence of
ethnographic material about the region, one mapaesp that, as was reported for
Accra, such factors might have impinged also inctveservation of some forested
areas there. However, only a study which focusethese issues can shed further
light on the effect the demise of traditional radigs beliefs might have played in
the demise of forests.

Palicies

The research documents do not appear to explicitlyer the effect of
different government policies on Kumasi's peri-utbaterface. For the purposes
of an analysis of their impact on the peri-urbaterface, one may differentiate
between those policies that have an explicit spdtimension and those that do
not (Davila et al., 1999). Although some discussions may be foumdhe
KNRMP documents about the effects of decentratisateforms on land tenure
(cf. Kasanga, 1999), and some mention is made ef gbssible effects of
liberalisation on Kumasi's industries in Korbeeal (1998), there does not seem
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to be a systematic attempt at tackling the possfflects of major policy shifts
upon the regional or the city economy, and howassatf their economy might be
affected by such shifts. For example, not muctkriewn about agricultural
pricing or incentive policies, and how these midistourage certain types of cash
crops (such as cocoa). Similarly, not much is kmaabout trade or tourism
policies that might positively influence the futudevelopment of Kumasi by
strengthening some of its productive sectors.

Local/regional financing of infrastructure and devel opment

Revenues from village stool land sales do not gassigh the state system.
“The local district in which the land is situatethys no part in handling land
sales, but does receive revenue from the ground mdrdeveloped areas” (Blake
et al, 19973 p. 19). Of the revenue from land sales, only a tguas estimated to
accrue to the village for provision of electricitychools and sanitation (ibid,
p.24).

More research might be needed in identifying thiepital role that District
Assemblies play in channelling funds from localdasales towards improvements
in service provision locally. This problem is by means restricted to Kumasi, as
Gough (1999) has shown for districts in peri-uri¥atra. There, an Assembly
such as that of Ga District “has not been ablestchh an agreement concerning
the collection of development levies from stoold &milies who sell plots in the
district, which could provide an important sourcé fonding for service
provision” (ibid, p. 9). Even in Accra, central gomment agencies are unable to
keep up with demands for service provision in peban areas, preferring to
concentrate resources in inner city areas.

Similarly, more research might be needed into teasons behind the
reluctance of chiefs to use part of the proceedthefsale of lands to fund the
installation of basic services in peri-urban arels Ashale Botwe and Agbogba,
two peri-urban districts in Accra, for example, fiofrom land sales have been
used to improve the roads and school, and conhectitlages to the electricity
network. But such improvements are altogether abisenther districts like La
Bawaleshie and Pantang, for example. “One factachviemerged as being of
vital importance in explaining these differencesthe differing degree of control
which the chiefs of the indigenous villages haverothe sale of their land and
hence the use of the profits derived from the sdldwere the chief or land owning
family is resident outside of the indigenous vilagas was the case in La
Bawaleshie and Pantang, the village often derivesally no benefit from the
sale of their community land. If the village leastgp is resident, enlightened, and
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development oriented, as in Gbawe, then the inaatsitcan benefit clearly from
the land sales” (Gough, 1999, p. 10).

In the peri-urban areas of both Accra and Kumasefttbly members have
become more instrumental in improving services lwe tommunities they
represent. Gough (1999) reports that in the imibgs settlements around Accra
many inhabitants regard these members as the pesgglensible for solving their
practical problems. In Kumasi, the chiefs stithplthat role, though this may be
undermined as the city expands and newcomers aana local villagers
increasingly commute to the city. However, Assgminembers must have the
endorsement of local chiefs to hold meetings with inhabitants of indigenous
villages.

Gough also notes that residents associations arampartant factor in
providing basic services to peri-urban areas inr&ccHere too there might be
lessons to be learned for Kumasi, and perhaps thagkt be some pointers here
for what the future may bring and what might befiteus of future research. As
most of the new home owners in peri-urban Accraugeer or middle-income
households, they seek to protect their investmgnfobming associations that
“have adopted a town-planning role to ensure tbé#t the owners of the land and
the land acquirers obey zoning regulations; theégnait to ensure that no-one
builds in spaces earmarked for roads or commuealsaand that the chiefs do not
sell plots designated for these uses ... (they) ptdire their areas to improve
security and reduce theft, act collectively wheying to obtain documents, and
arrange social functions” (Gough, 1999, p. 12).théligh no evidence of such
associations is apparent from the research on Kiuih@s not inconceivable that
similar organisations may develop as the city edgaand peri-urban lands are
taken over by greater numbers of middle- and upparme residents.

This might have implications for low-income villagesidents, as the
process of gentrification and the lobbying capaoityuture resident associations
may contribute to displacing them further out todgaother peri-urban villages
thus increasing the time and money they spend cdmgito the city. Yet
another dimension of this trend that Gough hasdchfite peri-urban Accra is that,
once they have acquired their plot of land from tinef, middle- and upper-
income arrivals have only sporadic contact with ¢hef, and tend to have little
contact with, and confidence on, the District AseBm“many of the new land
acquirers did not vote in the district assemblytites and do not even know who
their assembly member is”. Moreover, “they do nansider the assembly
members to be either interested in, or capableobfirg, their problems, but
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prefer to go directly to the district assembly tisetaes or to the relevant service
agency” (Gough, 1999, p. 11).

In Kumasi, the functions performed by a sample ommunity based
organisations (CBOs) in peri-urban villages arerati@rised in a report by
Pender (n.d) . In most villages there is a Umitrtnittee formed in recent years
to take over the role of the previous Town DevelephCommittees. “They form
the base structure of the new local governmentenystand their specific
objectives are as stated earlier (Hollzhdl., 1996b, p.83).

Apart from Unit Committees there are other kinds @dmmunity
organisations in peri-urban villages. Their maindiion is to protect the interests
of their members, who pay membership fees or makéributions in kind. The
aims of these associations vary between villagesrbgeneral terms the closer
the village to the city, the more the associatiikely to focus on welfare and
development issues. Associations in the more dgui@l settlements focus on
improvements to farming, while in the more urbadisees they act as pressure
groups to enforce land use planning regulationprave sanitary conditions, or
protect members’ property. A few of the organizasi reviewed in Pender (n.d)
are religious associations (including Christianugp®) with aims ranging from
spiritual advancement to improvements in welfaréomembers.

In Duase, for example, a village located 8 km fromasi, a watchdog
committee was formed in 1998 to protect lives ambpprty around the
community. The committee is comprised of 17 mempall men under the age
of 40 except for a group of five elderly male cdoedors, to organise night
surveillance against thieves. In Apatrapa, thétemgember Health Association
inspects sanitary conditions within the homes amelrtsurrounding areas and
offers advice on keeping the environment cleanthtnwords of the author(s) of
the report, proximity to the city is perceived asnging about burglary and
unsanitary conditions, which are labelled “socimles of urbanization” (Pender,
nd, p. 31).

Although clearly not as effective or powerful oktmiddle-class equivalent
found in peri-urban Accra, these local associatiomsld in future contribute to
improvements in living conditions in villages, peuiarly among the more
vulnerable groups, especially if they are giveneascto information and training
as argued by the author(s) of report (ibid).



48 The Peri-Urban Interface: a Tale of Two Cities

The KMA and local development

The functions of the KMA include providing and magima latrines,
“compulsorily acquire any lands necessary for thtom’s development” (Pender,
n.d, p. 17), provision of business credit, provisaf basic health and education
services, and disaster management. local governimehiding local finances,
infrastructure and services, housing and the fiihmearket. Some of these areas
were addressed directly or indirectly under KNRM may need to be updated or
looked at more in-depth in future stages of the RR&gramme.

A concluding note on planning and the peri-urban interface

The foregoing review suggests that the planning himecy and the
stakeholders and actors are probably adequatelwrknooth in Kumasi and
Hubli-Dharwad. Written documentation may alreadiseabout many aspects of
these, but some effort may be needed to documeat istknowledge generally
available to actors who are close to these prosesgbe two localities.

Although in both Kumasi and Hubli-Dharwad, the effeof planning for
urban development on peri-urban interface prodoctigstems are not known,
they are likely to be of no importance because rptan in general (whether
physical or economic) seems to have a negligible no peri-urban interface
natural resources production systems.

In both city-regions, the effects of planning fbetperi-urban interface on
livelihood strategies of the poor are not knownn&smjuently, the effects on those
livelihood strategies of planning the peri-urbateiface for urban development
are also not known. Nevertheless, since so liimng for urban development
has a role in peri-urban interface natural resoysceduction, and so little
planning of any kind is actually implemented, tlifeets on livelihood strategies
are probably negligible.

From this, and for the purposes of future interienistrategies, one can
conclude that there is enough existing knowledgeotusider the use of planning
mechanisms in both city-regions for interventiodswever, it is not at all clear
why planning is so ineffective. Rather than undertavestigations into the poor
performance of planning and to overcome the imbdggi of learning about
effects on livelihoods of planning that is not fettwould make more sense to
increase knowledge of these areas through actsmareh which would formulate
strategic interventions and attempt to implemeetrthhrough pilot projects.
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Note

! There is a substantial (and as yet unexplainefgrdnce of scale in the
maps showing the location of survey villages aswshin two of the project
documents. Map 1 and Table 1 in the Baseline 8sudocument (Hollanet al.,
1996a) show the village of Akokoamong as being #i3dast of Kumasi's centre.
However, the (un-numbered) map showing the village&asanga’s paper on
rapid urbanisation and gender insecurity (Kasai§®3, p.6) shows the same
village as being located some 33 km from the cen@emparison with Map 3 in
the main volume of the Inception Report (Bladteal., 1997a), would seem to
suggest that the smaller distances offered by Blktkal. (1997a) are more
accurate.
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3 Characteristics of major cropping
systems

Cropping systemsin the Hubli-Dharwad peri-urban interface

Sources of information.

In a baseline study conducted in 1997, 25 villagesind the twin cities of
Hubli-Dharwad were characterised by the researc@dmteincluding major
production systems. A few months later, four ofstheillages were re-visited by
the team, where surveys of a more participatoryreatvere carried out. The
"Baseline Study for Hubli-Dharwad City-Region" Reof (R6825) concluded with
a workshop (University of Birminghaet al., 1998a, 1998b). During the course of
the subsequent project, "Improved Utilisation ofbain Waste in the Hubli-
Dharwad City-Region" (R7099), field work was contitin four villages, three
of which had not been visited during the baselinel\s In the course of the field
work, intensive observations were made on farmiractices of five farmers in
each village (University of Birminghast al., 1998c; 1999a; Nunan, 2000).

Systems

The locations and principal distinguishing chardsties of the 25 villages
are presented in University of Birminghagh al. (1998a, p.24-25). A picture
emerges of great heterogeneity, both of farmingesys and local employment.
One major reason for heterogeneity is soil typeil(ip.38). To the north east of
the twin cities the soils are black cotton (vertamd to the south west they are red
(alfisols). The dominant food cropping systems entie soils arekharif Season
(the wet south-west monsoon, June to October) rdfmssypium herbaceum),
onion Allium cepa), potato Solanum tuberosum), green gramRhaseolus aureus)
groundnut Arachis hypogaea), followed by rabi season (drier north-east
monsoon, November to February) sorghuBarghum bicolor), wheat {riticum
aestivum), safflower Carthamus tinctorius) and chickpea Gicer arietinum),
mostly maturing on residual moisture stored in Hod. On the alfisols, the
dominantkharif cropping system is rice base@ryza sativa) (usually drilled,
rainfed paddy) with increasing areas of manitar(gifera indica) orchards, and
some cotton and maiz&da mays). In the rabi season, rain and residual soil
moisture permittingrainfall data and trends over time are presentedviysity
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of Birminghamet al., 1998a, Figures 4.1-4.8), green gram is commgnbyn.
Rainfall also varies across the peri-urban areafalls into the Northern
Transitional Zone of Karnataka State, with meanuahmainfall just exceeding
1000 mm to the west of Dharwad, and < 700 mm toetst. Furthermore, these
generalisations of cropping systems hide great ke@ation. Thus, some villages
specialise in floriculture (roses, gylardia, chmts&mum), vegetables (often
sewage irrigated), potato, mango and sapoidanilkara achras). This
heterogeneity is in stark contrast to peri-urbamigisi, where there is less spatial
variation in cropping systems.

In the "Improved Utilisation of Urban Waste ProjJe¢R7099), the main
cropping activities of the participating farmerand area cultivated, cattle per
farm and soil amendments are given (Nunan, 200Q,1p. It was apparent that
farmers have extensive knowledge about soil fartitiaintenance, and prefer to
use organic amendments wherever possible. Fallowimgs not feature, and
cropping intensity on farmed land is well over 10(8%act data not available, but
two crops per year are the norm in the peri-urlmare}

One system which has been reasonable well chaissrders the sewage
irrigated system (Hunshal and Sindhe, 1997; Hurathall, 1997). Apart from the
sewage irrigated system, knowledge on productistesys is still rather general.

What is known about changes to production systems around Hubli-
Dharwad driven by urban development

The estimated current (2000) population of HublaBiad is 800,000, and
the mean population density of the urban area #1Xfime of the last census) was
3395 persons kify when the population was 648,000. By Indian stedsl¢his is
quite low (Indian 1991 mean urban population dgnsiis 5953 km?), part of the
reason being that between the two cities, but withé municipal boundary, there
are still areas of farmland. The mean populationsig of the surrounding rural
areas in 1991 was 181 km, which is moderately high for a rural area (for
comparison, see population densities for other-pdan zones in Chapter 2. In
the 1991 census, 50.5% of the city-region’s popatavas classed as urban.

Evidence for Dharwad District points to increasintensification of land
use, for it shows that areas cropped have gendraligased particularly during
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the 1980s (University of Birminghasmt al., 1998a, p.43). However, there is little
sign that urban growth is a significant cause (ilgdi4). Yet there has been a
move towards cash yielding enterprises which issae taking advantage of
proximity to Hubli-Dharwad (ibid, p.46). A partiai case is that of the increase

in mango farming, which uses local urban marketisditutions and copes with

the increase in household non-farm employment (ipid8). Floriculture is also

rising and this is seen as due to the proximityaefurban market (ibid, p.50).

There is increased growing of horticultural cropsdrban markets and increased
growing of crops which are processed in urban afeas mango and tomato)

(ibid, p.64).

A feature of production systems around Hubli-Dhatwparticularly cash
cropping systems, is that many primary producezsat dependent upon the twin
cities for marketing (University of Birmingharat al., 1998a, p.50-51). For
example, chilli is marketed mainly at Sirsi, 100 kmest of Hubli, potato is
marketed in Belgaum, 75km north of Dharwad, anticaigh the mango pulp
factory near Hubli accounts for purchase of a fdboal production, much mango
is still transported to Bombay for export, and tany parts of India for the fresh
market. Flowers are marketed in Hubli, but als®@&gaum, where higher prices
can be obtained. Cotton is marketed in Gadag, dsaseDharwad. Thus, the
effect of the urban area upon cropping systemsaiBer less than might be
expected from the size of the cities. However, titees are important for
marketing food crops, as resource flow diagramsvgidunan, 2000, pp. 47 - 50).
A table in University of Birminghamet al. (1998a, p. 51) shows that a
considerable proportion of food crops are marketadging from 20 - 22% for
sorghum (local nhamgowah) to 70 - 80% for wheat and rice in Hubli-Dharwad.
Fresh vegetables (tomato, cabbage, cauliflower)yraaketed in Hubli-Dharwad,
much of the vegetables being sold through wholestéemediaries (University of
Birminghamet al.,1998a, p.52).

There has been no spatial analysis of urban effaptsn agricultural
production or soil fertility around Hubli-Dharwad&tudies of production have
usually been at the taluk (sub-district) level,tlaat is how agricultural statistics
are collected (e.g. University of Birminghastral.,1998a, p.39-40). The resolution
of these statistics is too coarse to be able tatiigeany peri-urban effects.

The only trends that have been described are texhgeaor example, farmers
in four villages were asked to describe changesrapping systems from the
1950s to 1990s (University of Birminghaghal., 1998a, after p.44, graphs 4.6-
4.9), and these showed considerable changes awer tHiowever, a note of
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caution must be sounded when this form of evideisceollected. The same
farmers were also asked to describe trends inalgiaind for Mugad they claimed

that rainfall had halved since the 1970s, whereasfall data show that annual
rainfall had increased over that period (ibid, Bi§). Other temporal data have
been collected at even coarser resolutions, afittgct level (ibid, p.42-44). The

conclusion is that there is a significant gap imkiedge about effects of urban
growth upon production systems.

One effect of the urban area upon production systéras been via
competition for unskilled labour between near-urkems and urban employment
(factories, construction work). An example of thisd the effects upon farming
practice was cited in University of Birminghaghal. (1998c, p.10). Farmers in
Navalur village on the edge of Dharwad have fourat the location of a textiles
factory adjacent to the village has resulted ingaiicant shortage of labour at
wages they can afford to pay (Rs 5babmpared to Rs 80’dhaid by the factory).
Farmers are responding by tilling the soil eariiethe season to expose it to the
heat of the sun, so reducing insect pests and (@laimed) increase levels of
nitrogen. Those that use urban solid waste (USWiH fthe municipal dump now
spread the waste onto fields prior to taking oetcps of glass and stones, to cut
down on labour requirements. Waste pickers are ddemtted to the fields to sort
out and take away plastic, which they then sellrfmrycling. The farmers then
plough in the USW. Previously, USW would have bserted prior to spreading
on the fields. Another response by farmers to highage levels has been to
develop mango orchards. On the other hand, in mhstant areas which are more
agrarian and prosperous due to irrigation, wageshagher but there have been
significant reductions in the proportion of popidat engaged in farming,
indicating mechanisation University of Birminghatral. (1998c, iv).

Characteristics of principal stakeholdersin crop production

Identification of stakeholders in the waste streavas conducted in
University of Birminghamet al. (1999a, p.6-7). The characterization of farmers
who have used urban solid waste is presented ire siwtail (ibid, p.30-32, 40-
47), although these were a small sample. Charaatem of small-scale farmers in
the village of Mugad are presented (ibid, p.27-29;39). These, too, were a
limited sample, but give some indication of farmarsl their livelihoods. Other
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peri-urban stakeholders were characterised to sottent in the Baseline Study
(Hunshal and Nidagundi, 1997).

Livelihood strategies of the poor who are involved in crop production

Farm maps and resource flow diagrams (originalmar by the farmers) for
two contrasting villages are presented (Nunan, 2000. 47 - 50). The
participating farmers were at the smaller end & #eale. The resource flow
diagrams were descriptive only, and no data of tfegnitude of flows were
collected, so are deficient in that respect. Nogle#is, they indicate areas where
future research workers should concentrate if ish to characterise livelihoods.

What is known about potential strategy options for interventionsin crop
production

The only intervention strategy which was investghataround Hubli-
Dharwad was the effect of composted urban solidtev@dSW) with various
amendments upon kharif season crops grown by farmerfour peri-urban
villages. These experiments were described in Nui2@90), and results are
presented in Table 3.1. For further details ofdbwposts used see Chapter 5.

The first season's results indicated that in twilageés, the addition of
modified USW had no effect upon yields of cropst bignificant effects were
observed upon groundnut and potato, with USW pigistrsoil having the greatest
effect. Moreover, ranking of the effects of comgagbon crops also indicated that
adding night soil to USW was the most beneficiehtment. However, one year is
considered to be too short a period for accuratidiermining the effects of
organic soil amendments, and longer term studiedlasirable. The experiments
were limited in scope, and thus yielded knowledgeohly a small sector of peri-
urban activities.

What is known about dissemination of knowledge to the peri-urban poor

In Hubli-Dharwad, the means by which knowledge digseminated to poor
farmers during projects was via the participatioocpss, and its effectiveness was
not tested. The main extension agencies, the KaltaaState Departments of
Agriculture, Horticulture and Livestock, operateetiiraining and Visit system,
which as currently implemented appears to be cedfio more

co-operative and ‘progressive’ farmers, and withesignal change in institutional
attitudes and incentives for extension officers Mdae of little use in reaching the
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poorest sector. The main agency involved in geimgrgiotential interventions, the
University of Agricultural Sciences, co-operatesselly with the State extension
agencies, and interventions developed so far astlyno

suitable for high input systems. However, individuaorking in the University

are aware of the need to target farmers withoutrbans to apply high inputs. If
appropriate interventions are developed, the mashigzing means of transfer of
knowledge would probably be using some of the neffective NGOs operating

in the area.

Table3.1. Yieldsof cropsin 1999 on-farm field trials, Hubli-Dharwad
Village Navalur (5) Mugad (5) M aradagi (4) Halyal (3)

Crop Potato Rice Greengram Groundnut
Treatment t/ha (fresh) t/ha (paddy) | kg/ha(seed) | t/ha(in shell)

Sorted USW  [23.0 be 4.04 485 1.41a

USW + DS 20.6 a 3.60 407 1.38a

USW +V 20.9 a 4.21 497 1.49a

USW + NS 23.5¢C 3.80 536 1.64b

FP 22.6 b 4.30 427 1.45a

s.ed. 0.333 1.01 60.0 0.067

P (treatment  [<0.00 0.572 0.251 0.031

effect)

P (farmers) <0.00 <0.00 <0.00 <0.00

Numbers in parenthesis after village names indinatabers of farmers from whom valid
results were obtained.

Navalur and Halyal data followed by similar lettémglicate those means not significantly
different (separated by Least Significant Differenc

USW = sorted and composted municipal solid waste

USW + DS = USW + distillery sludge

USW + V = vermicomposted USW

USW + NS = USW + night soil

FP = farmers' usual practice

s.e.d. = standard error of difference of means

P = level of probability in F test.

Source: Nunan (2000)
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Cropping systemsin Kumasi peri-urban interface

Characteristics of major cropping systems

During the inception phase of the Kumasi Naturatdtece Management
Project ( R6799), 65 (or 66 or 67, reports diffgreilages were surveyed during
the Village Characterisation Survey (VCS). Theseavlecated up to 35 km and in
all directions from the city centre. This surveyusmerated the villages in which
certain crop species were present, but did notacherise the proportion of
cultivable land assigned to each (Bla#&eal., 1997a, p. 54) nor specify the
cropping system in which each species was growien8iic binomials were not
used, so in some cases where only the English eglarawas given, it was not
possible to determine the species. For exampley ‘& presumably one or more
members of the genu3ioscorea, but no further information was advanced. It is
probably D. alata, the greater yam, ob. rotundata, the white guinea yam.
‘Cocoyam’ and ‘water cocoyam’ were listed, and ref® Xanthosama
sagitifolium, and Colocasia esculenta, respectively (Adamnet al., 1998, p.136-
137). Taro was also referred to (Blageal., 1997b), and from the husbandry
details it is inferred that it is the same as watecoyam C. esculenta). Beans
were also referred to, without any further quadifion. This is an area of detail to
which projects need to pay more attention.

The principal staples of the area, maiZea(mays), plantain Musa spp.) and
cassavaNlanihot esculenta) were present in all the VCS villages surveyedhwi
the exception of cassava being absent from oneam'Yand cocoyam X
sagitifolium) were present in 58 and 56 villages, respectivelhjlst water
cocoyam C. esculenta) was present in 50. Many villages also grew vegeta
particularly Solanaceous species: tomakgcdpersicon esculentum), '‘pepper’
(presumably chilli, Capsicum frutescens), aubergine or 'garden egdsolanum
melongena), and non-Solanaceous okidiliscus sabdariffa) all being found in >
58 villages out of 65. The other predominant crppcges was oil palmE{aeis
guineensis), present in 52 villages, and cocdhdobroma cacao), in 48.

More detailed participatory surveys were condudtedix villages, where
farming systems were described. These villages wanmeples located at various
distances from Kumasi (10 to 40 km from the cityntoe) and in various
directions. Findings from these surveys were dbedriin some detail (Blaket
al., 1997b, p.23-111), but presented in an anecdogainer, with little analysis.
Also, vernacular or non-specific English names wesed for crops, and inputs
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and outputs recorded in local measures without @mmn. This reduced the
usefulness of the report.

The striking difference in farming systems betwd€@mmasi and Hubli-
Dharwad is the homogeneity of the former compaoeithé apparent heterogeneity
of the latter (University of Agricultural Sciences al., 1997; University of
Birminghamet al., 1998a). Besides the differences engendered g dntrasting
soil types around Hubli-Dharwad (vertic and alfjsolarious villages often
specialized in particular cropping systems, suchii@s potato, wheat-sorghum,
cotton-chilli, floriculture, mango, etc. This degref specialisation seemed to be
absent from around Kumasi. The farming systems ratddubli-Dharwad were
dominated much more by livestock, particularly hidffor milking and oxen for
draught power and transport (see Chapter 4). Ting dtom the beasts was a
significant factor in maintaining soil fertility ithe peri-urban area, but this option
was not available to farmers around Kumasi.

The principal cropping system around Kumasi wadglitimmal maize —
cassava — plantain — cocoyam mixed cropping, arglpsmasent in all six villages,
predominantly practised by women (Blake al., 1997a). Men tended to be
engaged in cash cropping, the commonest forms leEthgr tree crops (oil palm
or cocoa) or vegetables (tomato, egg plant, cowpkmg with a much wider
range of species but not found in every village).wetter areas such as valley
bottoms, crops that could take advantage of motstditions were grown
(colocasia taro, rice). Free-range small livestmbultry, sheep) were present in
all villages, and intensive poultry units were msin four villages. Cattle were
present in only one village. Most villages had kethgoats due to their destructive
feeding habits.

The main differences between villages were deterchiby proximity to
Kumasi. Respondents in all villages confirmed fladlow periods had shortened,
and that soil fertility had declined as a consegeerbut this effect was more
marked nearer the city. In the two villages furttfesm the city (at 30 and 40 km
distance), riceQryza spp., presumed to B@. glaberrima) was grown as a food
and cash crop. However, it needed long fallow mkri¢six years was cited),
otherwise weed burdens increased. Cocoa plantatieres being rehabilitated and
new ones were being established in these two edlaipy response to much
improved cocoa prices. There was some evidencgrafudtural intensification, in
that chemical herbicides were used on intensive sohize and on rice, and
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intensive maize was sown in rows. Otherwise, cnogp@ystems were similar to
those found in villages closer to Kumasi, albeithmionger fallow periods due to
lower pressure on land.

Another survey, not funded by NRSP, but conductecight peri-urban
villages around Kumasi (Kasanga, 1998, p.98), skotlvat the great majority of
female farmers (81%) grew food crops and on smaath$ of less than 0.8 ha, the
equivalent figures for male farmers being 65% (3edble 6.12, Chapter 6).
Unfortunately, the manner in which the data weesented did not permit a clear
analysis of farming systems. It is possible to et this survey confirmed other
reports, that the major food crops were maize,asassplantain and xanthasoma
taro, in that order, and that proportionally fevmale farmers grew food crops,
and proportionally more grew vegetable crops tlemalle farmers. 54% of male
vegetable farmers were single, supporting othekvetiowing that young males
dominated this sector. Often these men had migfeded the north.

The great majority of farmers paid nothing for lhed on which they farmed
(81% of females and 74% of males), with a smaltepprtion involved with share
cropping (12% of females and 17% of males), bus¢hwho had access to land
for no charge did not have security of tenure,ezitff8% of female and 62% of
male farmers still practiced bush fallowing (forther details on this subject, see
Tables 6.13 and 6.14, Chapter 6). Farms run by fiaafeers were on average
only slightly larger than for female farmers, bbey tended to fallow for longer
periods, indicating that crops occupied less offtren at any one time. Data on
livestock numbers from the same survey are predeént€hapter 4.

Thus, this survey corroborated the findings of thain research project
(KNRMP), that food cropping with very short fallowdominated farming
activities, with very few livestock in the systemhelp maintain soil fertility. This
survey also supported those findings of the maseasch project that farmers
overwhelmingly stated that tenure was not theirmwnstraint, but that lack of
credit / finance and poor soil fertility were.

In the Village Characterisation Survey (VCS), ird/®4f the villages at least
some farmers used chemical fertilizers, commonlyl385 and ammonium
sulphate, usually on vegetables. The proportiowilidges where at least some
farmers used insecticides, fungicides and herlscidere 88%, 66% and 58%,
respectively. It was not stated which particulastipédes were used, nor upon
what crops. At least some farmers used poultry meaim 26% of villages, but
compost in only 3%. Poultry manure from intensiveitas was dumped and
sometimes burned by roadsides, and its disposasiated as being a problem for
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poultry farmers. In the VCS villages (numbering &5 67), there were 97
commercial poultry units. Depending on the sourde irdormation, 57%
(Kindness, 1999) or 80% (NRI, 2000a, p.12) of a# poultry manure was used
by farmers. There was an absence of good data aifugtiion from peri-urban
home gardens, and how important they are in tefrfeod / cash generation.

Field work was conducted in 1994 by the Crop Uitiien Dept. at the
Natural Resources Institute, Chatham, Kent (NRI)h staff of the University of
Science and Technology (UST) (Fereday, 1997). Th#noa of that report
reviewed and consolidated knowledge generated By phoject’'s field work.
Surveys were conducted in a range of villages ftedty 14, but profiles for only
five are presented) located from 16 to 25 km froomiasi, all on main roads
(Table 3.2).

Table 3.2 .Main horticultural and staple cropsgrown in Mim and Kodie
villagesin a survey conducted in 1994

Horticultural | Rangeof plot | Staplecrop Range of plot
Species sizes (ha) Species sizes (ha)
Tomato 0.2-4.0 Cassava 04-1.2
Okra 01-1.2 Plantain 0.1-0.6
Aubergine 0.1-0.8 Maize 0.2-2.0
Cabbage 0.4-0.8 Xanthosomg 0.3 - 1.2
taro
Chilli 0.4 Cowpea 0.4-0.8

Source: Fereday (1997)

Fertilizer (usually various types of NPK) was apglito horticultural crops,
but not to staple crops. These had to rely uporrgés&lual effects of fertilizers
applied to horticultural crops, if planted in thexhcycle. There seemed to be little
knowledge of organic manures with only a few fasneho kept poultry using the
manure on horticultural crops. Reasons given for u&ng organic manures
included: lack of knowledge, no access to manuog,as effective as chemical
fertilizers and too bulky to transport.
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Comments on soil fertility were that it had dectirever time due to shortening of
the fallow period (indicating an increase in crappintensity) and the lack of, or
decline in the use of fertilizer.

* When asked about pest and disease problems, vaategories of pests were
identified by farmers (e.g. beetle, caterpillaricket, nematode, blight). No
scientific names were given in reports. There vievetraditional methods for
controlling pests and diseases apart from destyoyifiected plants. The
commonest insecticide in use was ‘Karate’, a syithgyrethroid (lambda
cyhalothrin), and ‘Cymbush’ (compound name not gjvé-armers had little
knowledge about identification of diseases, anddéento spray ‘Dithane’
(mancozeb), and if that failed to work, uprooted filant to help slow the
spread of the disease.

Main constraints identified were (Fereday, 1997):

» Non-availability of production credit, includingiince for labour.
* Pests and diseases.

* No storage facilities for harvested produce.

» Lack of producers’ associations or other leadership

¢ Costs of inputs.

The overall picture from the respondents (seleati@thods not presented)
was of a farming system in rapid transition fromw lexternal input forest fallow
agriculture for staples, to a higher input cashppmog system conducted largely
by young males. Farming systems were still devalppand at the time of survey
there seemed to be little indigenous knowledge tfestility maintenance and
pest and disease control, all problems which fadidwn the wake of intensified
production systems.

Surveys of farmers' perception of pest and disgasblems in vegetable
production were conducted in four villages withi® & 10 km radius of Kumasi
(Critchley, 1998). This document provided a usehécklist of pests found by the
author. Other reports apparently exist with detailsdiseases found, but these
could not be located. The author's conclusion \as if farmers' perceptions of
pest and disease problems that he observed aesespative of the surveys which
had been conducted in other villages, then farnierswledge of biotic factors
reducing yield was greatly deficient. One conseqaeof this would be that any
pesticides used could be inappropriately targeted! thus wasted, or at worst
present a risk to the operator, consumer and thieosyment.

Overall, the characterisation of crop productionstegns is probably
adequate for development of strategy options. Hewethe usefulness of the
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characterisation of production systems was limiigdhe lack of quantitative data
on areas devoted to each cropping system. Theeagistof images from two
aerial digital photography missions and GIS allowse way of rectifying this
important gap in knowledge.

What is known about changes to production systems around Kumasi
driven by urban development

Near the city, farming land is being sold by chigfishousing development.
Thus, less land is available for agriculture.

In the Village Characterisation Survey of KNRMP gB¢ et al., 1997a,
p.56) most villages reported changes in farmingesys since 1983, the main ones
being increased use of herbicide (53%), decreasgdestility (32%), reduced
fallow period (30%), and increases in maize andiégetable farming (23% of
villages reporting these). Fallow periods declifiesin an average of 6.2 years in
1983 to 2.8 years in 1997. In the six villages wheRA were conducted, reported
changes were a move from intercropping to solepirgpof food crops, decreases
in areas devoted to tree crops (particularly coceajl increases in vegetable
production. Just which of the foregoing were changdriven by urban
development was not ascertained, as farming systemkl be expected to change
in any case over time due to uptake of new teclyiedoand increased population
pressure. For example, a decrease in area of candd be due to lower prices
over the past decade, or to a perceived decreaséniiall, which would not be a
peri-urban effect. However, maps did indicate tine¢ crops were less frequent
nearer the city (Blaket al., 1997a, Map 10) whereas the reverse was true of
villages were tomatoes were grown (ibid, Map 11H)e Tuptake of herbicide use
appeared to be occurring mostly outside the pér@uizone (ibid, p.81).

In a survey in 1994, trends in farming systems dirae were ascertained
from a range of farmers in five villages, mostlylené-ereday, 1997). The main
features were:

e 1960s. More cocoa, plantain and xanthosoma tarcchMuore forest and
soils fertile, forest fallowing. High yields withodertilizer, bigger farms.
Prices lower, so farming was not a profitable besin Mostly older people
farming.
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e 1970s. More cassava, maize and okra introducel,deitline of plantain and
taro. Decline in soil fertility. Vegetables intrazkd, but not commercially.

» 1980-90s. Upsurge in production for market, inahgdmaize and cassava. 20
— 80% of the latter sold, 33 — 80% retained for a@mnsumption. Vegetables
increased greatly in importance, nearly all solthoaigh overall cassava was
cited as being the most important crop, with tomasoally being ranked
second. Soil fertility at its lowest, smaller fargizes. More permanent
cropping with rotations. Increased use of fertilz@and other agrochemicals
by vegetable growers. More young farmers.

Figure 3.1 Diagram representing some farming systems for which the
occurrencein the peri-urban area appeared to berelated to distance from the
city centre.

Tree Intensified
crops cereal
crops

Green Commercial

maize & poultry
backyard farming
farming

Darker shading indicates important or increasimglyortant, lighter or lack of shading
indicates unimportant or declining in importancecies at approx. 10, 20 and 30 km
radius from city centreSource: Blakeet al (1997a, p.83).
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Although this knowledge was concerned with char@es time, effects may
have been accelerated by urban pressures, butlagesi surveyed fell within a
narrow range of distances from Kumasi (16 to 25 kith,on main roads), the
surveys stood little chance of picking up spatiahtls. For example, trends in soil
fertility in relation to distance from Kumasi coutdt be described.

The research team in KNRMP concluded that althabghe were trends in
agricultural practice with distance from the citlyere was no trend in constraints
and the team could not identify specific peri-urledfiects in constraints (Blaket
al.,1997a, p. 57).

The Village Characterisation Survey showed thaticédn in fallow length
was related to proximity to the city. Fertilizerens rarely used on food staples,
fallows being the main means of restoring soililigrt Farmers claimed that the
bush fallow system will operate, albeit with a Iéewvel of output, with a fallow
period as short as two years. However, rather than changing to continuously
cropped systems, farmers either give up farminpok for land elsewhere (on a
sharecrop or rental basis), so they could conttheebush fallow system. There
seemed to be a marked reluctance to invest inmpilovement for staple crops, in
contrast to the Kano close-settled zone (Harri88)19

In a series of concentric circles at 10, 20 andkB0 from the city, the
KNRMP team described some major farming activif@swhich the occurrence
in the peri-urban area appeared to be relatedstartie from the city centre. Tree
crops and intensified cereal cropping systems asmé with distance from
Kumasi. Conversely, green maize (for selling asHreobs) and backyard farming
increased closer to the city. Intensive poultryeverost numerous in the 10 - 20
km belt, then the 0 - 10 km zone, and were fewdstnan> 20 km from the city
(Figure 3.1).

Within the city, there were continuously croppedteyms, mostly in valley
bottoms, where vegetables, sugar cane and colotasiavere grown, with some
semi-perennials such as plantain and increasinighyperennials such as oil palm.
These farmers, although farming on Kumasi MetrdpnlAssembly land, believed
that the land was undesirable for building develepm(too poorly drained or
swampy), and that effectively they have securitytesfure. This is the form of
intensification that would be expected when popotat pressures
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increase (Boserup, 1965; Tiffehal, 1994; Harris, 1998). The majority of these
farmers were from other areas of Ghana.

In the 10 - 20 km zone, competition for land appdaio be most intense,
and change in use of land most rapid. Apart from cbmmercial poultry units
previously mentioned, intensive vegetable productims increasing. This was
typically on small plots (< 0.5 ha), often farmedib-migrants. There appeared to
be a more entrepreneurial sector of the populationsisting of young, male
farmers who were engaging in vegetable growing amgnsive poultry
enterprises, often on rented land. The predomigatiaditional mixed cropping
bush-fallow system was breaking down as fallowqusishortened.

On the peri-urban fringes (> 20 km), family farm Idings still
predominated, few of which were > 2 or 3 ha, exdepttree crop plantations.
Cocoa was declining in importance whilst oil palmsancreasing. Food cropping
was conducted on a traditional bush fallow systd#m, average fallow period
being four to six years. There was evidence of smteasification of cereals, with
increased inputs of herbicides (atrazine on mdeetazone on upland rice) and
fertilizers. The team had not determined the orayid status of these progressive
cereal farmers. However, the presence of food argmsification indicated that
lack of finance or knowledge was probably not th&jan constraint to
intensification of food crops in the peri-urban eiribice. These particular
stakeholders need to be more accurately charasderis

To highlight the unusual nature of the land us¢epas around Kumasi, and
the influence of urbanisation upon production systeit is pertinent to contrast
them with those described in a study funded by DFHRoones and Toulmin,
1999), in which the consequences of various farreiygiems on soil fertility were
described. They reviewed, amongst many othersetistadies of high rural
population density with market-oriented farmingtsyss. These were Tumbau in
the Kano Close Settled Zone, northern Nlgeria,iltisar Kisumu, western Kenya,
and Machakos, southern Kenya. It was concludedbttzatdly soil fertility in these
agricultural systems was being maintained.

Factors common to the three sites were:

1. High population densities (800 Knat Kisii, 36 to 383 kifiat Machakos and
223 knmi? at Tumbau), leading to high labour availabilitther from families
or for hire.

2. High livestock population densities, with good ontation between livestock
and crops (animals often used for draught or haulagop residues and
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fodder fed to livestock, and manure diligently eoted and applied to fields).
For this, some degree of stall feeding was necgssar

3. There was a low to moderate dependency upon ektarpats: inorganic
fertilizers being used at moderate levels (57 kgihaisii, < 50 kg/ha at
Tumbau, no data for Machakos).

4. Trees were important components of the systemdpttter, fuel wood, fruit
and cash crops.

5. Grain legumes were an integral part of the systé&h.Tumbau, the
contribution of nitrogen fixation from groundnutcanowpea varied from 0 to
37 kg N/ha, depending on cropping pattern (Hati288).

6. High cropping intensity, with limited fallow or nerat all.

7. Secure usufruct rights or title to land.

8. Good marketing opportunities for excess producecasth crops.

There were also differences between the locations:

9. Annual rainfall differed greatly (1350 to 2050 mminkasii, 600 to 1200 mm
at Machakos, 570 mm at Tumbau).

10. Saoil at Kisii were deep, well drained volcanic etent origin, fertile but with
a tendency to fix phosphorus. At Machakos and Tureails were alfisols of
moderate fertility.

11. Main crops grown at Kisii were maize and beanshwihaller areas of sweet
potato, finger millet and vegetables. Main cashpsravere tea, pyrethrum,
bananas, coffee and sugar cane. At Machakos theimal food crops were
maize, beans, cowpe&i@na unguiculata) and pigeon peaCgjanus cajan),
with vegetables (tomato, cabbage, k#leaésica oleracea)) where conditions
were suitable, and cotton and coffe€offea arabica) as cash crops. At
Tumbau, the farming system was based on ceredkgndinous grain crops:
millet (Pennisetum typhoides), sorghum $orghum bicolor), groundnut and
cowpea, usually intercropped in a single seasoped were retained in fields
for fruit, edible leaves, silk cotton and firewood.

It is worth comparing the above examples with peban Hubli-Dharwad
and Kumasi. There was little evidence of a dedimproductivity around Hubli-
Dharwad (as opposed to a general stagnation omdeatross Karnataka State,
both rural and peri-urban (Satish Chandran, 1998\, it is notable that many of
the above contributory factors also pertained & tubli-Dharwad peri-urban
interface, particularly 2, 3, 5, 6, 7, and 8 in tist above. The Hubli-Dharwad
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PUI population density was 181 Knin 1991, fairly high for a rural area, and
labour intensive cropping systems were used (afthdarmers claimed that labour
was not abundant, at least not at prices farmers wéling to pay). The Hubli-
Dharwad PUI had a high cropping intensity (no fa, high livestock numbers,
a crop rotation based largely upon cereal and leggrains, but with few trees
integrated into the farming system (maybe becaws®orc stalks were used as
cooking fuel by the poor). At Tumbau, near Kananfars applied a mean of 4.3
t/ha of livestock manure annually to the holdinghough rates per field within a
season varied from 0 to 17.5 t/ha (Harris, 1998)is Tvas remarkably similar to
the mean quantity applied on farms around Hublisidaa (4.6 t/ha a year,
Universities of Birminghanet al.,1999a).

It is believed that the Kumasi PUI also has a hpgpulation density
(although there are no reliable recent figuresim&have a low dependency upon
external inputs, and produce marketing opportumiéippear to be good (but see
below), but there the similarities end. The criticanstraint to productivity is that
secure usufruct rights have been eroded by ili@posal of land for building
plots, mostly without compensation. This situatieas described by Boserup
(1965, p. 91), 'When tribal chiefs manage to befimoed as private owners of
tribal land Bs has effectively occurred in Kumasi: author’'s note] a breakdown of
the whole tribal organization of investment may uens'. The reluctance of
farmers to invest in building up soil fertility amgbplying other agricultural inputs
is likely to be a direct consequence of their latlsecurity of access to cultivable
land (Blakeet al., 1997a). This analysis appears to be somewhadrance with
the findings reported above (Kasanga, 1998, pi®8}, farmers overwhelmingly
stated that tenure was not their main constrairtttiat lack of credit / finance and
poor soil fertility were. The issue of land tenisexplored further in Chapter 6.

Markets were not well characterised, although temarket queens'
(controllers) were interviewed (Adam, 1999a, p.9-1® was found that non-
perishable foodstuffs could come from great distandrom where lower units
costs may prevail, or have other comparative adggst such as availability of
larger tracts of land, better climate or soils, éowiotic stresses, cheaper labour.
For example, the interviews showed that some ma&® brought in to Kumasi
market from Techiman, Brong Ahafo Region, yams fijura Kintampo, cassava
from Greater Accra, millet and legumes from Northedpper East and Upper
West Regions. However, quantities were not ascexthi Bulkier crops more
suited to the local area such as plantain and @osy(xanthosoma taro) were
supplied from within the peri-urban region. Evidemresented was anecdotal, and
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incentives and disincentives to crop production ttuenarketing require further
investigation.

There was also a much lower density of livestockaiter 4), particularly
bovines due to tse-tse fly and absence of a toaddf keeping donkeys. Thus the
availability of manure was low and practically &llage and carriage of inputs
were manual, all dramatically reducing productivitthe importance of draught
for ploughs in short fallow systems was mentiongdbserup (1965, p. 25). The
absence of wheelbarrows and bicycles was alsoeadtie (R.M. Brook, personal
observation); understandably, one of the constgditmers cited for not using
poultry manure was that it was arduous to transpbnere was no integration
between what livestock do exist and the croppirgiesy, in that there was little
attempt to incorporate manure into fields and meithere livestock systematically
fed upon crop residues. One reason for the latter thvat the diet of Kumasi was
largely based upon tubers and plantains, which ymedittle by way of edible
haulm, and sometimes these are toxic. Tubers aadtgihs are difficult to
integrate with grain legumes, in contrast to cexeab few legumes seem to be
grown; if so, this reduces the opportunity to immate N-fixing crops into the
system. Tubers and plantains also take up largatitjea of K from the soil,
which if not replenished eventually leads to deficies.

These factors all combined to lead to a producsigsiem starved of inputs,
even the normal bush fallows. Evidence of this aslow yield of maize (Table
3.3), which is poor for a region with weakly bimédg488 mm rainfall p.a.
(CEDAR, 1999, p.11). Nutrients are being mined fritv@ soil, one consequence
of which was that crops have low resistance tospast diseases. It is interesting
to note that 20 km or more from Kumasi, farmers iatensifying production,
particularly maize and rice. The application of bieides is quite an unusual
feature in small holder agriculture in Africa, asgggests that where farmers feel
more secure about their continued access to lasg,dre prepared to invest in the
productivity of their land. The renewed establishinef cocoa farms is further
evidence of this. The hypothesis that there isila lietween perception of secure
access to land (even when no formal title is helddl willingness to invest in
longer term farming enterprises needs to be tested.
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Table 3.3. Grain yields from poultry manure on maize demonstration plots
around Kumasi.

Yield in major wet| Yield in minor wet

season season
Unmanured 1714 kg/ha 1333 kg/ha
Manured 2571 kg/ha 1809 kg/ha

Source; Adamet al. (1999)

Further light can be shed upon the unusual conssran production in peri-
urban Kumasi by considering agriculture in urbamaar Strictly speaking this
should be outside the remit of an investigatiornthef peri-urban system unless it
impinges in some way upon peri-urban productivitylieelihoods. Although in
Kumasi such effects were indirect at most, the KNRNMd consider agriculture in
urban areas, and the contrasts are worth examiRiegearchers found that there
were two forms of urban cropping activity in Kumabackyard farming and
agriculture 'in the gaps' (crop production on vacknw lying land between urban
developed zones).

Backyard crop production was examined in three regtihg residential
areas of the city (Adam, 1999b, p.99-125), 30 ploteach being selected for
study. The average age for backyard farmers wase tigh, 42% being 50 years
or older, and had been resident in the city onagefor more than 24 years. 69%
of respondents were Ashantis. Most had jobs witha city. 90% of backyards
had plantain and 44% grew cassava. Additionally%36f houses grew an
assortment of vegetables and fruit such as tonwkm, chilli, aubergine and
cabbage. 34% cultivated xanthosoma taro and onBt Dtew maize. It is
interesting to note that tree crops were importeoimponents of backyard
cropping systems, 44% having oil palm, 39% haviregngo, 36% having pawpaw
(Carica papaya), 28% having avocadoPérsea americana), 22% with orange
(Citrus sinensis), 19% with apple Mlalus pumila), 17% with guava Rsidium
guajava) and 9% had cocoa. Note the existence of multipfponses. 23% of
houses also kept some poultry and 8% had sheepats.g

Only 4% of respondents depended upon urban agrieulas their sole
means of livelihood, 75% of those respondents cgrfiom a high density, low
class residential area. The greatest number obnelgmts (91%) engaged in urban
agriculture to supplement their incomes from otlan activities. 62% also cited
the activity as a hobby. Houses that used pubtid far their activities constituted
12% of those surveyed, and 88% conducted theiivatitin on private land. 69%
of the properties were leasehold, 13% were occupyeshuatters, 7% were rented
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and 11% of respondents were caretakers of the pyop€hus, it could be
concluded that the great majority felt reasonalelguge in their tenure, only 9%
stating that insecurity of tenure was a constraint.

When asked about crop protection and other culpradtices, 84% said that
they weeded their plots, 57% fenced them, 11% sprayith agrochemicals, 33%
watered their crops, but only 7% applied any fedil or manure (whereas
approximately one quarter of houses had livestdckome form). When asked
about crop residues, 31% said that they burnedspoded of them, 48% burned
part of them and applied the rest to the crop, @mg 13% responded that they
used them for soil enrichment. None of the respotsdesed crop residues to feed
livestock.

78% of households use their own labour to cultith&gr plots, whilst 22%
employed some hired labour. None grew crops sdtalysale, but 20% sold at
least part of their produce. 33% grew crops ontylfome consumption, and the
remainder grew them for multiple reasons, includmggiving as gifts. For those
crops which were sold, the median annual incomemrgeéad from sale of produce
was ¢100,000 (£16)which was very similar to the median financigbun For
86%, the annual value of outputs was < ¢200,008)(£8d the mean contribution
to the household food budget was < 5%. Howeverefary cedi invested, the
owner estimated to get 4 cedi in return.

92% of urban farmers entered the activity uponrthein initiative, but 80%
said that they would appreciate some training,oalgfn only 24% had received
any form of advice from extension agents. When ésitmout problems associated
with backyard farming, 42% replied that biotic cvasts were the most serious,
whilst 12% cited poor or infertile soils. 53% wolldve liked more space. There
seemed to be no discernible trends either intowayafrom particular kinds of
cropping, numbers entering and leaving being rqughbalance.

The above kind of urban agriculture was rathereddfit in nature from
farming in the urban gaps. This was an extensivéysfAgbenyega, 2000; Adam,
2000a) covering 59 respondents in three areas edchetween housing or
industrial zones. Aerial digital photography wagdigo outline the plots on the
Kumasi Geographical Information System (KUMINFOheTareas were generally
low lying, often along water courses and rathermspsa Unlike the backyard
farmers, the majority (81%) were non-Ashanti in gorj tended to be
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male (83%), and 66% were under 50 years of agecatnal level tended to be
low (32% illiterate, 12% up to primary standard)danmccupations were at the
lower end of the income scale (27% labourers, 7%hwmen, 14% artisans, 22%
farmers). 61% lived within 1 km of their cultivatguot. 25% were full-time
cultivators.

Most of the land was owned by Government agenbigisnhevertheless, 92%
felt secure in theide facto tenure gensu lato). Many had been farming these plots
for 20 years or more and had experienced little@interference from the true
owners. 73% were growing trees on their land, ofteboundary markers, which
is one common sign of a feeling of security. 81%wgplantain or banana, 54%
grew maize, 40% colocasia taro, 34% each of casgamhosoma taro and sugar
cane, 20% aubergines, 29% oil palm, 10% mango 288l grew other species of
trees. 48% also kept poultry, 14% had fisheries, 8@ small ruminants, and
another 9% had both poultry and small ruminants.

The predominant reason for cultivating in the urigaps was to supplement
household food supplies (41% giving this as the sehson), 7% gave income and
employment as a reason, and 49% said both foodigeaend income were the
reasons. 34% of respondents' families ate all thelyze from their land. Thus,
this form of agriculture seemed to play a more ifigant role in livelihoods than
backyard farming.

When asked about inputs, 61% applied none at%@lla@gplied manure, 14%
applied fertilizers and manure, and 18% appliedtiliiesrs and other
agrochemicals. 83% left crop residues on theirsplahd 12% burned them. Only
10% cited poor soil fertility as a constraint, thiggest cited problems being theft
of produce (33%) and insufficient food (31%). Imtast to backyard and peri-
urban farms, biotic constraints figured quite lowthie ranking of constraints, only
12 % of cultivators citing these. On the other ha#@P6 said that they required
greater financial resources to increase productionterms of intensity of
production, these plots were no greater than péasu valley bottom farming
around Kumasi, although in the latter cases thésplonsisted mostly of annual
cash crops (vegetables, with little or no perenn@hponent). The contrasts of
these two forms of urban crop production with peban agriculture are
revealing. In urban agriculture, the cultivatorgarly believed that they had
security of access to land. Interestingly, this ad manifest itself in investing in
the fertility of soil (a common manifestation eldee), but in planting of
economic tree species (another common sign of 'mhig). In the instance of
valley bottom cultivation in the urban gaps, in aage soil fertility would likely
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be replenished through contamination of watercauvgith sewage and periodic
inundation during floods. In contrast, the declinethe perennial component in
peri-urban agriculture is a common symptom of ins&¢. The other symptoms
were short term management approaches (mining ibfnatrients, growing of

short duration crops and 'hit and run' horticulteméerprises).

The issue of soil fertility maintenance is worthyfarther examination. It is
interesting to see, even when access to land wasesén both urban areas and on
farms > 20 km from Kumasi), little attention wasdgto maintaining fertility. On
more distant farms, soil fertility was restoredngsthe time honoured technique of
bush fallowing. However, there seems to be a shertd indigenous knowledge
about soil fertility management apart from fallogjnvhich may have stemmed
from the fairly recent decline in the effectivenest this technique due to
increasing pressure on land. Also, the lack ofgragon of livestock and crop
production is worthy of note, in contrast to theeth case studies from elsewhere
in Africa described above (Scoones and Toulmin,}J988d around Hubli-
Dharwad. This may be attributed to lack of expeargenf maintaining soil fertility
using manures, and cultural issues surroundingutitisation of waste materials.
But whatever the reasons, the problem of low fgrtih the peri-urban interface is
likely to intensify as a constraint, but it is hamdsee how this may be remedied
when farmers feel that their usufructuary rightsiasecure.

However, the hypothesis that in Kumasi, insecurd land tenure
discourages investment, may not get to the rodth@fmatter. Whereas the blame
is placed upon the nature of the traditional larmthagement system, it may be that
the operative factor is the speed and unpredidabiith which changes in the
possession of rights are implemented, thus det@rgihe real or perceived risks
involved in investments. The cases around Kumasirg/lgoung men, mostly non-
indegenes, who intensively farm vegetables for sakkumasi on a “hit and run”
basis, implies that they judge what remaining cipaan be extracted from the
soil or what minimal inputs will keep it productifer profitable use in the short
term.

A focus on speed and unpredictability raises qoestof the importance of
the rate of urbanisation as a factor in the maantea for agriculture, tree growing
and animal husbandry of land affected by the pdyan interface. This may be a
more basic determining factor than tenure, but whieh produces substantially
different opportunities for livelihood strategiefstioe poor as it



72 The Peri-Urban Interface: a Tale of Two Cities

works its way through varying systems of land tenmanagement. Research built
on that already undertaken in Kumasi, Kano, Machakud Kisii could possibly
explain the differences observed in ways which waquérmit the formulation of
land management strategy options which maintainiaciase opportunities for
the rural poor to fashion improved livelihood stgies when affected by
urbanisation.

Characteristics of principal stakeholdersin crop production

Principal stakeholders in crop production were fdie in (Blake et
al.,1997a,; Kasanga, 1998). Food crop farmers wetenofomen with family
responsibilities, crops being sold to provide foeit families. Some women
engaged in trading, and sometimes finance frometrgas used to pay for labour
on the farms, but not, it appeared, for inputsitensify agricultural production.

Male indigenes tended to be involved with tree ciamming, and some in
vegetable farming. Other vegetable farmers werenoftoung men working on
rented land, often without family responsibilitieshey may also engage in
labouring jobs to make money, some of which is dsedgrochemical inputs. In
the short term, net flows of resources into vedetédrming may be positive, but
one gap in knowledge is how long young men intendtay in horticulture. The
research team discerned an attitude in some menthbs were using their
enterprises to make money before moving to otheupations.

What is known about potential strategy options for interventionsin crop
production

Following the Inception Phase of KNRMP, soil fatyilwas identified as the
main abiotic constraint to crop production. Farmeese known to be aware of the
problem, but remedial action was constrained barfaial and tenurial issues It
was considered that there was potential to usesvpstucts from poultry farms
to address the decline soil fertility. The ratien&dr conducting this study (Blake
et al.,1997a, pp. 102-107) included. If poor farmers camfiord fertilizer inputs,
then manure or compost is their only means for awmg soil fertility, once the
fallowing system has broken down.

* The quantity of manure available locally would pmbly be insufficient to
fertilise all the mixed food crop systems.

» Farmers of the more intensive vegetable croppistesys were considered to
be better candidates for adoption of any recommentathat might ensue.
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» It was recognised, however, that secure land gesrivas a crucial factor in
determining whether recommendation would be adopldwse land use
rights become less secure with proximity to thg. cit

Having opted for examination of the soil fertiligsue, on-station trials were
conducted at the horticulture experimental sitehat University of Science and
Technology, Kumasi (Adaret al., 1999). On farm trials were conducted in three
peri-urban villages, Duase, Apatrapa and Darko.RARexercise was conducted
with 31 vegetable growing farmers (including 14 &enfarmers), who were asked
to select those amongst their number who wouldigigate in the trials. The
farmers consistently reported that their main aemsts were cost of agrochemical
inputs and labour, and access to cash to finarem.tlSurveys have shown that
soil ameliorants used by farmers in peri-urban Ksin@onsist of about 57%
poultry manure and 10% mineral fertilisers. Vegktajrowing was considered to
be laborious, as it involved land clearance, diggimounding or ridging and
weeding. Some cited increasing numbers of pestgjcplarly termites and
grasshoppers. Most farmers, although aware of ¢hengial of manure to enhance
crop production, nevertheless did not use it. Ewéere poultry manure was
available, some farmers considered that it was&avy or bulky to transport.

Compared to Hubli-Dharwad, the lack of low techmgidransport (ox cart
or even bicycle), and animal draught power imposigsificant constraints to
improving productivity of the farming system. Innse locations, shortage of land
was cited as a constraint, and an incentive fowin® short duration vegetable
crops. Other reasons cited for growing vegetableewgick financial returns and
their importance in the household diet. Tomato piog was usually conducted in
the dry season, and therefore plots were usuabedio permanent water courses.

Results presented in Table 3.4. were obtained fr@jor rains experiments
(Adamet al., 1999) and a report delivered by Quaneghl. (2000) to the final
workshop of project KNRMP. However, there were sav@roblems with the
reports. The explanatory text in the workshop reptid not match results
presented in tables, so which was the true accoawit not be determined. For
example, on-farm trials were reported as showingignoificant treatment effects,
but tabulated data were accompanied by supersthiatsndicate otherwise. The
researchers stated that due to a range of fadtorshe major rains experiments
(on station and on farm), yields were consideraielpw what
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could be expected from a well managed farm cropnfatly 70 to 110 kg /100
m?). Therefore, the same must have applied fontimer rains experiment. Yields
in the minor rains on-station trials were reportedobe higher than for the on-

station, major rains trial.
Table 3.4. Results of tomato fertilization trials around Kumasi.

Tomato (on station) | Tomato (on | Tomato (on station)
Major rainy season Erm)- . Mingr wet season
ajor rainy | cv. Power.

cv. Petomech VFE Il | (o con

Treatment Fruit % loss Fruit fresh Fruit fresh % loss
fresh (disease, weight weight (disease,
weight pests, (kg/100 m?) | (kg/100 m2) pests,
(kg/100 | cracked) cracked)
m?)

No external input 38.4° 27.7 0.95 7.15 22

(control)

Poultry manure @ 50.6* 18.4 4.18 20.5 9.4

8 t/ha

160 kg/ha each of | 45.6° 23 3.56 8.33 36.8

N, P,Os, K;O (as

15:15:15 basal ) +

50 kg/ha N & 57

kg/ha S

(ammonium

sulphate top

dressing)

Poultry manure + | 29.6 28.8 457 16.0 19.6

fertilizer at half

above rates.

Means within one column followed by the same supgss letter are not significantly

different.

Columns without superscript letters indicate laEkignificant treatment effects.

! Fertilizer samples were analysed at UST, and stometual nutrient content differed
greatly from those stated for the fertilizer. Unforately, in the report there were
contradictions in the analysis, so all that carctyecluded is that the experimenters could
not be certain what quantities were being applied

Source: Adamet al. (1999, p.2).

From the results reported (Table 3.3), it is diffico understand how this
conclusion was reached, notwithstanding the faatt different cultivars were used
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for the two experiments. In all three trials, apation of poultry manure resulted
in fruit yields that did not differ significantlydm the fertilizer treatment, but with
lower losses. Losses did not appear to have besgsad statistically. Economic
analyses of application of poultry manure and lieetis were carried out for the
on farm trials, but it was acknowledged that dueveéoy low yields, the results
meant little. Essentially, the experiments weréufas; this reduced the usefulness
of the research as a basis for generating nevegtraiptions to the point where
the experiments need to be repeated to obtaineisatllts.

One experiment with okro was conducted on-statidwere again application
of poultry manure produced yields as great asdhéizer treatment, but not
significantly different from the no-fertilizer caiai. This was an indication of high
residual fertility of research station soils, asoasequence of which it is not
possible to extend results to on farm conditiongrisnt balance (calculated from
fertilizer input, nutrient off-take in crops andtriants remaining in soils after the
season) studies were conducted, but as no mettpdets advanced, it was not
possible to comment upon the utility of the resul

Brief details on mucuna cover crop experiments vpeavided by Quansah
(2000) on experiments in both seasons, and moengixely in NRI (2000b), for
the first season. The PRA conducted by the sdilifgrteam had revealed that a
number of farmers were familiar with green manurangd cover crops. Some
reported using cowpea as a cover crop between ofwsaize. Other NRSP
funded work in Ghana (Forest Agriculture Interfe8gstem project in Brong-
Ahafo on fallow management) has indicated that macfvucuna pruriens var
utilis) cover crop can be used to increase the yieldaifeon poor soils. In 1998-
99, in the KNRM Project, experiments with dry seasamato were run on farms
in three villages, examining the effects of mucand grass mulches, burned and
not burned. In 1999-2000, the effects of fallow, lchy soil cultivation and
mucuna green manure on the yield of dry seasonttoware studied. It was found
that:
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 Mucuna cover crop reduced afternoon soil tempesatland maintained
higher soil moisture content, when compared walditronal slash and burn.

» Tomato yields were generally better on the mulghiets.

e Mucuna mulch provided cover for crickets, which s significant plant
losses.

» Farmers appreciated the positive effect of mulclingrop growth in the dry
season.

NRI (2000b) presented interesting data on theagoéliorant effects of
mucuna mulch for the first season's research (B88such as effect on soil
temperature, soil moisture content, but once athemigour of reporting reduced
the value of the output, as no depths of recordigt were mentioned (thus
rendering comparisons with other work impossibB#)il nutrient content was
measured, but results were rather variable. Howasumilarly to the poultry
manure trials, tomato yields were an order of maglei lower than farmers would
normally expect from the crops. One reason was peoy crop establishment,
partly due to cricket attack

In 1999-2000, experiments upon maize grown with unacgreen manure
were conducted, and although the maize appearéeé &howing greater vigour
with the mucuna, once again crop establishment weag poor. It should be
mentioned that in some parts of west Africa, livelching with mucuna in both
maize and upland rice has been spontaneously atiapie: adapted by farmers
with severely degraded soil, so the technologyfitses significant potential.

The effect of municipal compost was also examirsdypplication rates of
10 kg/m? (equivalent to 100 t/ha) on the growtheddyof tomato and cabbage at
two peri-urban farms sites was studied over twoppimgy seasons (CABI
Bioscience, 1998). On-station experiments usingpmsts at rates of 2, 5 and 10
kg/m2 and an inorganic fertilizer treatment (50 Hay/15:15:15) were also
conducted. These composts were obtained from Acmd, were made from
human night soil and domestic refuse at the Accratrdpolitann Assembly
composting plant. The hypothesis was that compdstéved from municipal
compost would help control pests and pathogens, svipporting evidence from
other work (ibid, p. 3-4) suggesting that compoundsleased during
decomposition controlled plant pathogens.

However, in the event levels of pathogens wetéigh at the sites
selected, so no effects were found, and the compiistnot affect what few
diseases did occur. The exception was tomato Rsiudomonas solanacearum)
in one season, but there was no beneficial effecbmposts against this; in fact,
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wilt was worse on compost treated than on untrepliets. There were significant
effects upon growth and yield of tomato in thetfgsason, possibly due to the
very high rate of compost application. In the setoropping season, yields were
low in all treatments due to ‘poor weather condii@nd poor establishment’
(CABI Bioscience, 1998, p.2). However, in the fissason, on-farm tomato yield
from composted plots was equivalent to 0.6 -1.i& (Adamet al., 1999, p.15),
considerably lower than the yields of 7 to 11 that farmers considered to be the
lower limits of profitability (ibid). The yields fim nearby farmers' plots were not
reported.

In the on-station experiment, in the first seagamais found that for many of
the parameters assessed, an application rate gfr® lkvas as effective as the
higher rates of compost, and produced higher yi¢fds inorganic fertilizer
treatments and untreated plots. However, the diffisal between untreated and
treated plots on-station were much smaller thefarimers' fields, indicating a high
base level of fertility on the University researdtation (a not unusual
phenomenon on developing country agricultural nefeatations, arising from
regular applications of inorganic fertilizers). Teecond season experiments were
afflicted with the same problems as the on-farmigriand yields were so low that
no useful information could be obtained.

Tests for coliform bacteria in compost were negatiindicating the
temperatures reached during decomposition (80°@3dkiall non-thermophilic
bacteria, as well as fungal pathogens, nematodsscts, their eggs and larvae.
However, coliform bacteria were detected in sdiddn the season, presumably
from use of contaminated irrigation water.

It was concluded that application of municipallyrided compost was
effective in raising tomato and cabbage yields,thateconomic aspects were not
assessed. However, given the high rates used andifficulties cited by farmers
in transporting poultry manure, it is unlikely théarmers would adopt this
compost as a soil amendment. However, the authdrgant out that in Accra,
the product was used by gardeners for landscapiddnarticulture, and to a lesser
extent by fruit growers. However, no further infation on the wealth status or
livelihood strategies of users was provided, sgais not possible to determine the
likelihood of a similar Kumasi-derived product find a market locally.
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Composts were analysed for nutrient compositiod, @though there was a
narrative, no tables of data were provided so apegison with composts
produced in Hubli-Dharwad was not possible.

From the evidence seen in CABI Bioscience (1998)arAet al. (1999) and
NRI (2000b) the knowledge of strategy options fand use and NR-based
production systems interventions is inadequates Was due in the main to the
failure of field experiments in farmers' fields,daio high soil fertility levels at the
UST experimental station which masked intended apniendment effects. The
exact reasons for failures of experiments wereidwnttified in the reports (apart
from generalities such as 'poor weather’, 'disepsgblems', or 'poor
establishment’). No information was provided on tivbe farmers' crops suffered
the same problems, nor about yields that farmers wbtaining in adjacent plots,
nor about who managed the experimental plots. Tihis,not possible for future
projects to learn from mistakes made.

What is known about dissemination of knowledge to the peri-urban poor

PRA exercises showed that the most readily availabtganic soll
amendment available in the PUI was poultry manwith between 57% and 80%
of poultry manure around Kumasi already being 8dakeet al., 1997a;).

Kindness, 1999; NRI, 2000a, p.12).). PRAs condubteOAN (Ghana Organic
Agriculture Network) indicate that farmers are asvaf the yield advantages of
poultry manure (claimed to be 30 to 50%). Field exkpents (reported above)
claimed that poultry manure could produce good tadge yields at a cheaper cost
than with inorganic fertilizers (although the evide presented in Adamt al.
(1999) failed to demonstrate this). Following tlisrk, an extension guideline
summary was produced and the Ministry of Food agdcilture (MOFA) were
approached to consider the possibilities of coridgcan extension campaign
based on the findings of the research (NRI, 200@&spite the fact that
experiments failed to demonstrate the anticipatakfits.

A one day training session was conducted with 4€resxon officers,
demonstrating recommended practical techniquesjmlication. Following the
training session, a project fact sheet was prodacelddistributed to 350 extension
officers and the general public. Following thistemsion officers in KMA and its
contiguous districts held a total of 106 meetirggswhich a total of 1582 people
attended.
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At these meetings, farmers were recruited to agtigarticipate in the trial
demonstration programme (which were biased towtrdsKMA district itself).
Following the public meetings, the Regional Croge@alist was invited by a
local radio station to present the subject matethe end of which ten telephone
calls had been received requesting further infoilomat

Nineteen extension officers were actively involvad the follow up
campaign, running training sessions in all thedted villages. One of the villages
was Assuyeboa, where farmers grow maize seed otracthand who were
already aware of the value of poultry manure. Titerition had been to assess the
farmers' knowledge, attitudes, skills and aspiraiwith regard to poultry manure
before and after the campaign. However, the autbported (NRI, 2000b) that
there were no records to show whether or not thpaned. The regional crops
specialist estimated, from follow up visits, théttloose farmers who had applied
poultry manure, only 40% had applied it correctiiRrl (2000b) exhibited some
scepticism that farmers' knowledge had been enlbaasenuch as the extension
officers claimed. Farmers were asked to evaluatdtgyananure from a number of
perspectives. The number of participants was ingresn = 435; male = 342,
female = 93, although the gender balance was a pbooncern. However, it was
not clear from the document whether all participantere also respondents.
Therefore, here responses are ranked only, witrative indication of the value
of the ranking exercise (with the exception of péred effects of poultry manure,
where the respondent figure (349) was given).

Perceived effects of poultry manure:

Improves crop vigour (92.0%)

Aids drought resistance (35.5%)

Results in big fruits or cobs (35.2%)
Increases yield (22.9%)

Cheaper than inorganic fertilizer (20.9%)

It was not clear why crop vigour was referred tpasately from fruit size or
yield effects; perhaps some respondents believatdthe general term ‘vigour'
encompassed the idea of yield response. Cleantg thiere multiple responses, so
for some respondents, yield or fruit size couldehbgen a qualifier to vigour. The
drought resistance effect was presumably linketiechigher organic matter levels
that would follow application of poultry manure (iwh was mixed with sawdust
bedding).

akrwnNpE
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Disadvantages of poultry manure:

Difficult to transport/collect
Difficult to apply when wet
Bad smell

Bulky

Labour intensive

arwnNpE

Nearly three times as many respondents cited diffgs of transport as any
other constraints, so clearly this was a majorfiacthe lack of any transport
intermediate between head loading and motorizeithesh(even wheelbarrows,
bicycles or donkey carts) is the reason for thsa/Aonsequence, any financial
advantage of using poultry manure will have to ta&asport costs into account.
In fact, the extension guidelines issued for thereise (NRI, 2000b, p.12) tried to
make a convincing case that even with transpotsgcasing poultry manure was
more cost effective than using inorganic fertilzeClearly farmers did not agree
with the economic analysis.

Perceived constraints to use of poultry manure:

Poor people need free or assisted transport
Transport costs high

Storage needed

Lack of access roads

Credit for poultry manure (for transport?)

arwnNpE

Responses citing transport outhnumbered other regsoby nearly three
times, and the other two constraints identifiedenarked to transport issues.

Farmers' proposed solutions to constraints were:

More trial groups needed
Should organise transport themselves
Poultry farmer dumps manure half way
Storage in trench or shed or covered with plasteesor palm fronds
Use group's power tiller for transport

Given the farmers' pre-occupation with transpompadiltry manure, the first
ranked response was very curious. The author ofdpert (NRI, 2000b) raised
the possibility that this apparent desire for mexperiments was possibly so that
farmers could obtain more free (delivered) manuegher than the altruistic
motive of introducing it to other farmers. The artlalso suggested that some of
the responses were those of the extension offict®r than farmers. Overall, the

arwnNpE
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author displayed little confidence in the objedyivbf the extension officers

involved.The final event was a workshop which biauggether poultry and crop

farmers to discuss problems of utilisation of pguihanure. 34 farmers (numbers
not broken down into poultry and crop farmers) MQFA staff, three researchers
and a representative of GOAN were present. Thecpaahts split into groups to

discuss various constraints. It was suggestedtioatanking):

» Farmers should form groups to cart manure in laggantities;

» Farmer should site field close to poultry farms wver possible;

» Poultry farmers could consider subsidizing the ofstansport (as disposal is
a considerable problems for them);

e« There is a Village Infrastructure Project that cbdlnd power tiller or
donkey carts, but some footpaths would need toagsgt to accommodate
these.

e Storage on a mat of plantain leaves, and coverigbeoheap with palm
fronds.

Uncertainly about objectivity of extension officemstwithstanding (which
could be addressed by training), the report pralisteme valuable knowledge. It
demonstrated that MOFA could mount a significarteegion initiative involving
large numbers of farmers, which is useful for antufe projects to know. The
work also tested an approach for disseminatiorsidlts, and it would be valuable
to follow up the participating farmers to determim@wv many become long term
adopters, and reasons for non-adoption. At the timeeporting, following the
extension exercise, 320 farmers from 800 targeselittied using poultry manure.
Also, after the initial trials with household congpiog (consisting of household
waste, poultry manure and wood ash), one year thtge were 30 farmers still
making and using the compost.

Note

! February 2000 exchange rate: £1.00 = 6,000 cdi (¢
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4 Livestock

Characteristics of major production systems in theperi-urban
interface, Hubli-Dharwad

As explained in Chapter 1, as a city expands aactases the length of the
interface, so the areas representative of 'urbmeh'meri-urban' increase. Land that
earlier met the definition of 'peri-urban' becoragban' and truly rural land now
becomes 'peri-urban’. Although the remit of theyioal knowledge consolidation
project was a peri-urban one, in this case it seéeaggpropriate to consider
livestock production systems in both ‘'urban' areti-prban’ zones, in order to
understand how the degree of urbanisation influgrmzemal enterprises through
and across the 'interface’. Unfortunately, mosirimttion available from project
documents related to the urban environment andaststwith the peri-urban were
difficult to establish.

Cattle and Buffalo

Caveat

These animals occupy a very special position inalr@ehd their importance
to Hindu culture cannot be over emphasised. Catilk buffalo are regarded as
sacred and this single fact certainly accountstfar tolerance shown by the
majority of inhabitants to the presence of freegiag animals in urban and peri-
urban areas. The treatment of cattle is seldom aedracts of kindness, such as
the provision of feed, are believed to reflect fanably on the benefactor. This
strongly held religious belief is unlikely to beadlenged in the immediate future
and underpins the relationship between man andrimeal in all respects.

It follows that any attempt to analyse productigrstems for cattle and
buffalo must take account of this special relatigpsnd to ignore it runs the risk
of offending the sensibilities of the vast majoutiythe people.

Having said that, analysis of current productiostems in purely practical,
economic terms can still be carried out and thecaues of such exercises
weighed against alternative approaches that mighidssible if the animals were
not so highly regarded.
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General observations

There appears to be adequate information on theersgsof production
employed in the Hubli-Dharwad urban and peri-urbegas, which closely follow
those found in other city areas in India. Inded, husbandry of these animals
resembles that of a typical Indian village in mavgys. In contrast, the scale of
production in terms of the animal population andirtiproduction of milk (beef
will not be considered for obvious reasons) hashean clearly established. In
this section on cattle and buffalo, the principaliree of information is Khan and
Mulla (1997) unless otherwise stated.

Husbandry

Milk production units in Hubli-Dharwad range in sifrom those with 10-20
local or crossbred cows and/or buffalo to unitshwiit5 animals (Nunan, 2000).
The contribution of dairy farming to household in@is roughly proportional to
herd-size. People of many castes and tribes ke#lp ead buffalo, but particular
mention must be made of the Gowlies (Nunan, 20089, have a long tradition of
keeping milking animals, especially buffalo. Catteeeds represented are a
nondescript local type and crossbreeds, which H2eeni, Jersey or Holstein-
Friesian blood. The breed of buffalo kept by theMies is the Pandarpuri (alias
Dharwari), others keepers have a Surti type.

The health status of mature animals with respecth&o major endemic
diseases (Foot and Mouth, Haemorrhagic SepticaandaBlackquarter) is said to
be satisfactory as owners have access to vacainsgiwices, but mortality among
young stock is high.

The feeding of animals follows typical Indian piaet Among free-ranging
animals, especially those within the urban zonet phatheir intake is found by
foraging on vegetable wastes or as 'handouts' ftaee anxious to please the
gods. Owners supply crop residues after harvegt §erghum stalks, rice straw)
and grass in the rainy season on a cut-and-casig.llaomestic vegetable waste is
also supplied, as is waste from hotels and rest&irhittle compound is used, but
straights such as groundnut cake, cotton seed dakebran and horse gram are
given in limited amount. Access to grazing is liitwithin the city but increases
as the peri-urban area is approached and occuc®rmmon land and wasteland
during the rainy season. Only the larger and bettganised units grow forage
crops for their animals in the peri-urban zone aid rural areas.
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Animals are hand-milked, often by women, and mamketakes several
different forms, as detailed in the section on itiqmilk marketing below. Milk
yields quoted by Khan and Mulla (1997), which sesmmewhat optimistic, are as
follows:

Local cattle: 1200-1800 kg/lactation
Crossbreeds: 5000-6000 kg/lactation
Jandarpuri buffalo: 1200-1800 kg/lactation
Surti buffalo: 600-800 kg/lactation
There is considerable variation in yield betweeasssas, much higher yields
are obtained in the rainy season than in the daga@® but this too it typical of
India as a whole (University of Birminghaghal., 1998b, p.56).

Cattle and buffalo numbers

Information given in the project reports on animaimbers is not consistent. Thus
Khan and Mulla (1997) present the following table:

Particulars Cross bred | Local cows Buffaloes Total milch
cattle

Rural Dharwad 13000 132500 138300 283800

Urban Dharwad 29000 12600 18400 33800

Hubli-Dharwad City| 1000 3300 6100 10400

Dharwad Total 15900 145100 156700 317700

These figures do not reconcile across rows for Wibharwad or for each of the
columns.
Figures presented by Nunan (2000) are for the HDb#rwad City in 1997/98:

Animal Total for 1997/98
Local cattle 8815

Crossbred cattle 655

Buffalo 6949

Total 16419

The only (tentative) conclusion it is possible ¢éach is that there are 10,000
to 16,000 animals in the city and rather more ia pleri-urban area. Given the
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difficulty of deciding when the urban become pethan and the peri-urban
becomes rural, the exactness of the figures sgantatters.

Liquid milk marketing
There are several channels for the marketing ofdignilk, but the volume

passing through each of them cannot be establfsbedproject reports consulted.
Consequently it is not possible to judge the sizli@ milk market in the city.

For dairy units in the urban area, marketing follative following channels
(Khan and Mulla, 1997; Nunan, 2000):

« Some of the larger dairy farmers market branded milhalf- or one-litre
sachets through delivery boys.

« Urban Gowlies have established bulk outlets wittelsoand boarding houses,
which take a proportion of their production.

* Urban Gowlies also supply households through detimen who carry small
churns from house to house. The opportunity forltadation is clearly
present!

« Some milk is supplied direct from the cow, whichdisven from house to
house for milking, thus obviating the risk of adudtion. In other cases
animals congregate at a fixed place twice a daycastbmers call to purchase
milk taken directly from the cow.

e There are milk vendors who do not own animals. €hedllect milk from
producers, pool it and distribute through smalletst of which there 40-50 in
the city.

« Hubli-Dharwad has one large-scale milk processitantp operated by the
Karnataka Milk Federation (KMF) which has the capato separate milk,
make butter and ghee, pasteurise, make whole amdnski milk powders and
prepare a range of fermented milk products. Thédracind to the KMF and
the organisation of its marketing mechanisms aseriteed in (University of
Birmingham, et al., 1998b, p. 55). Standardised milk with 3% fat isdsol
through its agents and up to 110,000 litres is saldly in this way. It is not
clear from the reports what proportion of the otitgarives from urban or
peri-urban sources of milk, but it cannot be vemgé, most coming from the
truly rural zone.

Milk produced in the rural zone, and presumablyrfreome units within the
peri-urban zone, follows similar paths, with two piontant additions:
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» The Dairy Co-operative Societies operating at géldevel buy milk from
both members and non-members on a fat/SNF bassniilk passes to:

e Large creameries such as the KMF, some situatedd ap0 km from the
city, which package branded milk and market throagéncies in the city
or supply it direct to larger customers .

As might be expected there appears to be consideraiation in the
quality and keeping qualities of liquid milk. Theaptice of milking in front of the
customer, which at least ensures freshness, hasrbfsgred to. Milk produced by
the KMF and others with the ability to pasteurisé have an extended shelf life
and be free of a number of infective organisms. -Nasteurised, pooled milk,
especially that sold from churns is likely to belof quality and go sour very
quickly. It should be noted that the Indian MilkdaMlilk Products Order (MMPOQ)
for the regulation of milk quality standards doed apply to units handling less
than 10,000 litres daily.

Milk products

There are a variety of milk products produced byKNhcluding butter and
ghee from cream after separation, whole milk powdiem milk powder and lassi
(buttermilk). Some skim milk is converted into cuadd shreekand (a flavoured,
sweetened curd). Two ice cream factories in the pitrchase cream and skim
milk.

Manure and waste

Urban dairymen may have problems in storing marourethey have no
trouble in disposing of it. The manure finds twesiseither as fuel cakes, which
fetch Rs15-20 for 100 cakes, or as fertiliser. Ramh manure (FYM) is sold
periodically to landowners at around Rs. 250-300 fmsne, or it may be
exchanged for forage (Sinde and Joshi, 1997; Sule®s). In the peri-urban
area, those owning land use FYM on their own fields

Slaughterhouse waste is collected from the aba#onl transported to
HDMC pits at the dumping grounds. At auction theerial fetches a higher price
than general refuse, around Rs. 1,700 to 2,20@ipéBubhas, 1997).

Pigs

Unless otherwise stated, information for this settvas obtained from Khan
and Mulla (1997).
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Numbers and breeds

The pigs of Hubli-Dharwad are predominantly of tbeal type (Desi) and
there does not appear to have been much crosshgeeih ‘exotics’ such as the
Landrace, Large White or Tamworth. The animal isl§nblack and active and a
very good scavenger, through by international steshslits performance is poor.
All that can be said about numbers is that theeevary many! The official figure,
quoted by Nunan (2000) is 839 in 1990, but sheskiei a more realistic figure is
around 20,000 in the city. The discrepancy appéarbe due to the fact that
owners are reluctant or unable to give good estimaif the animals in their
possession. For example, they may be unwillingeteal their financial status to
the authorities.

Husbandry

It is important to understand that the pig as vaslithe cow is revered in
India. According to Hindu mythology the pig is cateyed to be an ‘avatar’, i.e.
an Incarnation of the Lord Vishnu, the boar beinge ®f the Ten Revered
Incarnations (Ghatnekar, 1981).

Within the city, pigs are owned by the lower castesl by members of
scheduled tribes, many of whom reside in distimehmunities. As with buffalo,
there is a tradition of keeping pigs, handed dovthiwthe family (Nunan, 2000).

In Hubli-Dharwad, pigs are not ‘farmed’ in the West sense of the word
and little effort has been made to control breedprgvide veterinary attention or
care for the animals between birth and slaughtbe pigs are free to roam the
streets and scavenge for feed, though in somentesafood wastes are collected
and given to them (Nunan, 2000).

This system has undoubted advantages:

e Low husbandry costs, principally arising from thewl cost of
feeding.

* Low capital costs, as permanent housing is notigea

« Pigs remove refuse and litter from the streets.

In combination, these factors account for the pabflity of pig husbandry in
the area, even though the performance of individu#nals is low compared to
exotic breeds. For example, Ghatnekar (1981) repbet following results (Table
4.1) for Desi and ‘exotic’ pigs under Indian cornatiis;
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Table 4.1. A comparison of Desi and ‘exotic’ pigs

Characteristic Country Pigs (Desi) Exotic Pigs
Adult body weight (kg) 80-120 200-255
Number born per litter 6-8 8-11
Number of piglets weaned at 24-6 6-8

3 months

Growing period (months) 9-12 7-9
Weight at slaughter (kg) 40-50 80-100
Feed:Gain ratio 6:1 3:1
Dressing percentage 60 80

Age at puberty (months) 18 9-12
Farrowing interval (months) 12-18 8-9

These results were obtained under housed condiindst is unlikely that
the ‘exotics’ would have performed so well on theeests of the city; the Desi is
well adapted to its street-wise role. However,phehas its detractors.

Marketing of pigs

Pig-meat is eaten by only some of the peoples difiland it would appear
that the numbers produced in and around Hubli-Dadrare more than enough to
satisfy local demand as many are exported to Gddaather cities in Karnataka.
Animals are sold on a live-weight and dead-weigigi§, at Rs. 15-20 and Rs. 35-
50 per kg respectively (Nunan, 2000). The Christpesod is the busiest for
trade, presumably because Goan Christians are rapgst pork over the festive

period. Pigs’ bristles are used for brush making,this was not considered in the
reports consulted.

Manure

As pigs roam the streets and are seldom confingehs, the opportunity to
collect their manure is small. However, they semhe useful purpose of
consuming all sorts of refuse, even though they floel streets and are seen as a
threat to health for this and other reasons (seh¢Subhas, 1997).

Poultry

The project reports consulted have little to saguttpoultry production,
both for eggs and meat. This is hardly surprisagapart from the backyard hen,
production is in the hands of relatively well dexgdd producers with broiler
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capacities of between 100 to 2,500 birds per weeklayer units having 1,000 to
10,000 birds (Khan and Mulla, 1997). In generakhsunits are well run and
follow standard Western practice. Large-scale ppdidrmers are presumably well
off, having the necessary capital to set up thatemprises. Poultry manure is
prized and is used for horticultural purposes (Klaaxd Mulla, 1997; Subhas,
1997; Sindhe and Joshi, 1997. As bird are notrakytslaughtered but sold to
shops where they are killed, there is no greateatnation of offal and feathers at
any one site. Such material is handled along wierorefuse (Subhas, 1997).

It would seem best to leave this sector to its aewices. The following
changes can be anticipated, brought about by isitrg&Vestern influence:

* Adecline in the sale of live-birds for the table.
* Anincrease in frozen and chilled-bird sales.
* Increasing acceptance of brand names

* Under the aegis of the GATT/WTO, expansion of fasd outlets in
Indian cities e.g. KFC and McDonalds (see Star€ukporate file at
www.starchik.com).
No doubt the backyard hen will survive, to provaléew eggs and meat for
special occasions. There is no mention of duckbénreports though there must
be some about.

Sheep and goats (shoats)

Unless stated otherwise, information for this settias com from Khan and
Mulla (1997). These animals are kept in the outskif the cities and according to
official figures the number of sheep has risen fr6B8 in 1990 to 1,888 in
1997/98. In contrast, goats have declined from 933,683 in the same period
(Nunan, 2000).

Animals are kept for milk and meat, and are oftemned by people
originally from rural areas. There is no information the sheep-owners, other
than that they includes Gowlie families (Nunan, @00They are cared for by
women (and children) and are sold direct to custentéheep, being grazers, face
increasing shortages of pasture, while goats, whiclvse, can be maintained on
harvested tree material (Nunan, 2000, p.19). Tk reported to be ‘5 or 6
organised sheep farms’ (Khan and Mulla, 1997) enHlubli- Dharwad area, some
of which have floated ‘sheep bond schemes’. Theifiignce of these schemes is
not clear. Sheep penning on harvested arable lasnd practised the
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animals’ dung adding to soil fertility. Manure adted from homesteads is sold
for around Rs200-300 per tractor load (Nunan, 2000)

Changes to production systems due to urban develomnt pressures

Cattle and buffalo

Types of urban pressure

Increasing urbanisation is associated with preseareity milk producers
that take several forms. These include:

» The presence of cattle on the streets will nooterated and that the Supreme
Court Interim Report of 1998 will be acted upon (isa, 2000).

* Increasing distances over which livestock forage manure must be carried,
in turn associated with increased transport costs.

* Increasing distance between dairy sites and grdaings in the peri-urban
zone.

» Reduction in the availability of grazing areas witthe city due to building.

* Increasing risk that roaming animals may ingesirifiaritems (Nunan, 2000).

* Increase in traffic volume, such that wanderingneaai$ present a greater
threat to the flow of vehicles (Nunan, 2000).

e Greater intolerance by an increasingly urbanisedufaion to the smells
arising from the storage of manure.

Of these seven points the last three are self-eafay; the first three merit
amplification.

Supreme Court Interim Report

Among the recommendations of this report on imprgvisolid waste
management in cities was the following relatingadile.

" No stray cattle should be allowed in cities abdvelakh (500,000)
population. All existing cattle sheds, vadas anelgalas should be removed in a
phased manner from such cities. Until then no alsirslaould be allowed to move
around the streets. They should be stall-fed aadviste produced in such stables
should be disposed of by the cattle owners on by daisis at the community
storage sites. Owners of these animals should ikebsucharged for the disposal
of such trade waste in the municipal system."

The report goes on the recommend the phasing-oustalf-fed milk
production in the cities. It is probable that thep&me Court based its decision on
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the final two points in the above list for it refeto cattle as a 'nuisance'. If this
proposal were implemented, and if it applied tofflofas well as cattle, then this
would be the end of the urban dairy in India.

Transport costs for feed and manure

There are two practical advantages from the keepmiigproducing animals
in and close to the city centre. Firstly, therenes delay between milking and
purchase, so ensuring freshness; secondly, no ynigrarises for adulteration
when animals are milked in the presence of theooust.

In Britain, the first of these advantages applipdta the early years of the
1900's but with the development of the railway eysthe 'city dairy' fell into a
gradual decline. The practice of milking in frorittbe customer was not followed
in Britain, but the law was strictly enforced wheee adulteration was detected.
This certainly did not ensure that milk was nevextexed-down, neither did it
mean that high-quality milk was supplied at allésnindeed, milk quality issues
were a major concern at the time and local autkarincreasingly took steps to
improve the housing of cattle and the quality ofkmirhe introduction of the
tuberculin test and checks on total bacterial co@aliform organisms, keeping
quality and the classification of milk (Grade Aastlard) contributed to the
improvement in quality. Further improvements canadbtigibuted to the phased
eradication of bovine tuberculosis in the natiohatd and in recent years to
compulsory pasteurisation.

The fate of the British city-dairy was essentiatlecided on economic
grounds. It simply became too expensive to impeetlffor the animals from rural
areas. With the coming of the railways and othemfoof improved transport,
improved milk handling and cooling, it was much &her to import milk than
feed. It seems likely that as Hubli-Dharwad expatmis will be true of that city.
Further, dung produced in the city has to be caetie field when it is used as a
fertiliser and while it has commercial worth, thenest be a cost of transport that
reduces its value below that it would command iv@re produced where it was
needed. However, as long as milk produced in thel rareas is distributed in
unhygienic fashion, and as long as the populactegsrénilk fresh from the cow'
the urban and peri-urban milk producer may wellpile
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It can be calculated that not less than 2 kg of f&ed solid excreta must be
transported for each kilogram of milk produced, dnid figure applies for high
yielding animals on nutrient rich diets. In HublkBrwad a high proportion of
animals in the dairy units are not producing. Aecatudy reported by Nunan
(2000) suggested that at any one time only a mqutegiortion of the animals are
in milk and this exacerbates the problem. It isesgive enough in time and
money to feed a cow that produces milk; the co$eeding unproductive animals
for no return, hard to justify. It should be notiat in Britain, city dairy-farmers
kept 'flying herds', i.e. recently calved cows {joicalf animals that were due to
calve in a few weeks time) were bought, milked #reh sold at the end of their
lactation, to be replaced by new, productive arém&low this system would
marry with the Hindu attitude to the cow is hardgtedict.

The problem of the dry cow is of course a univesa#, but is especially
acute in tropical countries, where puberty is labed inter-calving intervals much
longer than in temperate countries. Even in thelrarea it will remain a problem,
as has been shown by van den Ende (1999) in a efudbiry production in rural
Orissa. Some of his conclusions are shown below:

". . .t is clear that the hybrid 'Jersi' (crossbréersey) cows produced
considerably more milk than the domestic breeds.

. . . best margins of sales over feed costs wereaed by herd owners with
smaller herds, fewer unproductive cows and thosese/tersi' cows were in milk
for the greater part of the recording programme.

All cows, whether in milk or dry, received simileations. Failure to target
better rations at the higher yielding crossbred <@clearly counterproductive.
When this was raised for discussion, it was fortgftated that cows are kept not
only for their milk, but also for religious and $@mental reasons. 'We have a duty
to feed all our cattle. Cows are close to God &mekineglect them, other people
will notice'. (Son of Pali Bahera, participant NiiB). The concept of maximising
profit was not paramount.”

It is interesting to note than van den Ende (196@ihd that only two of the
twenty herds studied produced milk of greater vahan the cost of feed-stuffs
supplied to the animals. Losses of up to 86% ofcibet of feed were recorded,
while one of the two profitable units made a prafit60%. This should not be
taken as indicating that dairy farmipgr se is generally unprofitable, as the cattle
and buffalo he studied were also used for tractiod it was not possible to
separate the cost of feeding the cows from th&te@herd as a whole. However, it
does illustrate the impact that dry animals caner@kthe economics of dairying.
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Grazing land

The City has a relatively high proportion of itedaset aside for recreational
purposes and there is even some ground that isfasenlop production. These
areas are used for grazing and for exercise aétarebt. However, most animals
are taken to the surrounding 'green belt' landgraae in the rainy season (Khan
and Mulla, 1997).

Open land within the city is under increasing puessrom developers and
as the city expands, so those within the urban areforced to drive their animals
over greater and greater distances in search afngraThis is expensive of time
and energy.

Pigs

The pigs of Hubli-Dharwad are seen by many as samge, for the much the
same reasons, as free-ranging cattle are dislkgd,

« Pigs are a hazard to traffic, especially cyclistd motorcyclists.
e They are believed to carry communicable diseases.
« They raid gardens and cropped land.

With regard to health hazards, there is no douddtithproperly cooked pork
can lead toTaenia solium cysticercosis, as can contact with infected animals
Another potential hazard is that of Japanese emdigiphwhich is transmitted by
certain mosquitoes Afopheles sp. and Culex sp. principally) between man and
pigs. Because there are no extensive areas ofvatdlr in which the mosquito can
breed, there are only small populations of thesedts in the city, so risk of
disease is not high. However, the perception &fpersists.

The HDMC has been trying to evict pigs from the éitr about 10 years, in
response to complaints about their nuisance vadtodowing publication of a
notice in the papers, they are rounded up and takemf the city to woodlands
about 10 km away. The future of the pig may wedlt ren the energy with which
the Corporation pursues this policy, (Nunan, 2000).

The alternative of keeping the animals in yardpigsties carries with it cost
implications for the farmer in the shape of capitelhousing and increased
running costs in procuring and carrying feed toghiemals. Farmers believe that
this would be too high a price to pay and that@lesi would not thrive under such
conditions. An alternative would be to introducetxbreeds and educate the
farmers in their management.
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Characteristics of principal stakeholders

Cattle and buffalo

In the milk-production sector, the principal staélelers are the farmers,
their customers, those producing the forage andtewaggetable material
consumed by the animals and the people who buy dakgs or manure. Viewed
from a farming systems standpoint, other intereptaties are those intent on the
development of the properties presently occupiedheycattlemen and the land
within the city and its surrounds that is currenibed for grazing.

The characteristics of the farmers, in terms ofirtheumbers, caste,
traditions, division of labour between the two seréc. appears to be adequately
understood, but there is little or no informatiohoat other actors. There is
considerable variation in the characteristics ef dairy farmers, especially in the
size of their herds and the reliance they placendk production as a source of
income. In consequence, livelihood strategies rdirgge total to marginal reliance
on milk production as a source of income. Thosé wihall herds undertake a
range of manual jobs, including labouring, metalrkvand domestic service
(Nunan, 2000).

It is not clear from the information available witla¢ wealth ranking of dairy
farmers is and this is a serious omission.

Pigs

Project reports provide a partial picture of thareltteristics of pig-keepers
in and around Dubli-Dharwad. Thus their location a{fMaddi, Saraswatpur,
Hossallapur, Old Hubli, Settlement Area, Keswapugthnicity, livelihood
practices and customs have been adequately ebthli®nce again, the wealth-
ranking of these people is not adequately idewtjftarough it would seem that at

least some are rich, as they are able to emplokessrand equip them with
motorcycles to look after the animals (Nunan, 2000)

Livelihood strategies of poor households

It is not possible to come to any conclusions altbetlivelihood strategies
of poor households in the peri-urban area simpbabse there is no information
on these at all. Animal husbandry practices arel\lito be the same as in rural
areas of Karnataka and other parts of India batighnot spelt out. The correlation
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between livestock ownership and wealth, even inutlian area, is not very clear.
Presumably those families that own few animalsess well off and may fall into

the poverty stratum, members of the family may havpick rags and undertake
other menial work, but their financial status anellveeing have not been
characterised.

The effects upon the poor of changes to the PUI ldruse driven by
urban development, strategy options and interventios

The future of livestock production in Hubli-Dharwaity and the livelihood
strategies of livestock owners would seem to restle balance between two
opposing forces, which apply to rich and poor al®a the one hand there is the
efficient utilisation of organic wastes generateithin the city and immediate
access to markets, plus the provision of nutritifmesl for the rich and poor of the
area. Another important factor on the side of ity farmer is ‘tradition’ and the
significance of this should not be underestimatd.the other hand there is the
increasing cost of transporting supplementary fieeth the rural surrounds, of
carrying manure to the field, the nuisance valué #re perceived disease-risk
presented by the animals.

Official policy is on the side of those againstamh(and to a degree, peri-
urban) livestock-keeping and to oppose it wouldnsée be most high-handed.
However, this does not mean that future projedvities should actively support
the policy of eliminating urban livestock farming fmcus on the formulation of
strategies to achieve this end. A neutral stancgldveeem to be the best option,
one that allows the existing forces to run theirse.

The forces against animal keeping in the city apgesented by legislative actions,
(a consequence of increasing road traffic congektithe dislike of the general
public of middens near their homes and the perdeiigk of disease. Adding to
these are the economic forces, arising from dedirmivailability of grazing areas
within reach, transport costs and the growing atzcege of branded foods of
higher quality from the large co-operative dairjgsultry units etc.
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It seems inevitable that, over time, the animal lgdve the city and this will
mean that major changes in the lifestyle of farntleas are forced to abandon their
businesses will come about. When this will hapgehaird to predict. Whenever it
happens, the municipal corporation will be facethwule problem of disposing of
a larger amount of organic waste than at presdns Juggests that future project
activities could be directed to alternative usethsf organic waste.

Assuming that cattle are evicted from the city he tfullness of time,
something should be done about the KMF Dharwads Bhanch is not serving its
clients well and has shown a market decline in pitkcurement from the peak of
1992/3. Other branches in Belgaum and Bangalor& well and a consultancy to
sort out the Dharwad branch’s problems seems teatied for (University of
Agricultural Sciences, 1997, p.56).

For sheep, goats and pigs a number of group schéaes been tried
elsewhere in rural India (e.g. Kribhco East, DFIBn@act No. 943431), which
have had modest success among the rural poor.ofimaifation of policy options
to be tested in pilot projects will focus on a dfiesub-set of poor households,
whose production figures and livelihood practicegsimbe established prior to
project initiation. This appears not yet to haverbelone. Factors affecting the
outcome of group livestock-husbandry initiatives #ne usual ones, i.e. assured
fodder supply, provision of preventative medicineffective marketing and
equable distribution of responsibilities and betsedimong participants.

Also, links between the community and the goverrtadeagencies providing
support services (extension, veterinary, credibutbe fostered and people made
aware of what can be provided by these agencigslly; training courses for key
personnel may be needed, depending on the nattine ofitiatives undertaken.

Characteristics of major production systems in theperi-urban
interface around Kumasi

Animal ownership and numbers of stock in the peri-urban villages

In order to obtain some idea of the importanceasfous animal enterprises
in the peri-urban area it is necessary to estirtegattern of ownership and total
numbers. There is no information on the numbe@gfspecies for the peri-urban
area around Hubli-Dharwad. For Kumasi, there areetimportant sources of this
information, as explained below.
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Firstly, a survey of seven peri-urban and one ruiltdge (Kasanga, 1998,

p.94, 102-105), in which 320 females and 160 mai® questioned yielded the
results shown in Table 4.2.

Table 4.2. Ownership of livestock in the Kumasi pefurban area

Question Yes Total

Sex F M

No. of respondents 320 160 480

Is your major occupation 130 a7 177
farming?

Do you own livestock? 128 66 194

Do you own cattle? 0 2 2 (1%)
Do you own goats? 13 12 25 (14%)
Do you own sheep? 33 22 55 (31%)
Do you own poultry? 125 54 179 (101%
Do you own pigs? 1 2 3 (2%)
Do you own any othef0 0 0
livestock?

Total owning specified 172 92 264
livestock

The discrepancy between those who claimed to ovastiock and the total
number of men and women who replied ‘yes’ to thestjons about individual
species ownership may be because poultry are sopwetiegarded as not being
‘livestock’ and/or because some owned more thanspeeies.

One hundred and thirty women and 47 men, a totdl7@f stated that their
primary occupation was farming. If it is assumedttthese people owned the
cattle, sheep, goats and pigs (ownership of poidthkely to be more general), it
is possible to calculate the percentage ownershithese species among the
farming community. Figures from Kasanga (1998)sdr@wn in bold in Table 4.3.
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Table 4.3. Number of villages in which certain proprtions of villagers keep
different livestock types

Class Pro- Sheep Goats Pigs Cattle
portion
No. | Owner| No. Owner | No. Owner | No. Owner
(%) | ship (%) | Ship (%) | Ship (%) ship
(%) (%) (%) (%)
None | O 5 0 32 0 51 0 46 0
(8) (49) (78) (70)
Some | 0.10 33 |5 21 3.2 15 2.3 20 3
(50) (32) (22) (30)
About | 0.50 23 17 11 8.4 0 0 0 0
half (35) (17) (0) (0)
Most | 0.80 5 6 2 2.4 0 0 0 0
(8) 3) (0) (0)
Al- 0.95 0 0 0 0 0 0 0 0
most (0) (0) (0) (0)
all
28.5 14.0 2.3 3.0

Notes: Class = classification as shown in Kindr{@889, p. 12)
Proportion = assumed proportion correspondindassc

It is clear that cattle and pigs are not widely ednand that sheep and goats
are the most important species in this respectnfifeation of this picture is
provided by (Kindness, 1999, p.12), where the imi@tion shown in Table 4.3 is
presented, gathered from 66 villages in the pdyanrvillage characterisation
survey reported in (Blaket al., 1997a).

The agreement between the two sets of figuresasl,gice. around 1-3% of
farmers own cattle, 2-3% own pigs, 14% own goats 28:31% own sheep. The
size of the herds and flocks is also indicateKias@inga, 1998, p.102-104), which
shows that the modal numbers of cattle, sheepsgpats and poultry were about
21-25, 6-10, 1-5 and 6-10 respectively. In genetfadrefore, the numbers of
animals owned by individuals is not great, thouberé are some larger units.
Thus 6 or 7 large-scale poultry farms and one shedpof 26-30 animals were
encountered. It is also important to note that anynperi-urban villages, goats are
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banned, because of the damage they do to cropsafidet al., 1996b, p.43, 60,
75, 109).

Regarding the total numbers of animals in the pdsan zone, Kindness
(Kindness, 1999, p.12) made a rough estimate byiptyithg the livestock census
figures for the Ashanti region by the proportionlafd lying within the Kumasi
peri-urban zone, which was thought to be about Dh& resulting figures, which
must include the KMA as well as the peri-urban,sirewn in Table 4.4.

Table 4.4. Estimated numbers of livestock in the Kmmasi area for 1996

Cattle Sheep Goats Pigs Poultry

6,500 72,022 55,482 5,706 686,052

Tentative conclusions can be reached; there anat &bvire as many cattle in
the KMA area as there are in the peri-urban zoheutafour times as many pigs
and there are considerably more sheep and godite iperi-urban area than the
city.

Cattle

General observations

Cattle in the Kumasi area occupy a very differepgifion to that at Hubli-
Dharwad, as there is no religious constraint tof leeéing. Indeed it can be said
that the Ghanaian is essentially a meat-eateroinrast, many Ashanti do not
drink fresh milk. This may be due to their intolece to milk constituents,
particularly lactose, which is genetically deterednand at a high level in certain
African peoples. Unless stated otherwise, inforamafior this section has been
obtained from Akyeasi (1999).

Most of the information summarised below on catdtates to the urban
situation and there is practically none that isrdefly peri-urban. Observations on
both situations are included in this chapter.
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Characterigtics of cattle production systems

Most information was obtained on urban systems, #mese will be
considered first. With regard to diseases, theeensxed approach to the control
of major epidemic diseases such as rinderpesta@stchhd mouth disease. Survey
results gathered from 45 cattle keepers in thereitpaled that about half (49%)
practised vaccination, 18% knew the importance afitation and followed
sanitary practices and 38% treated symptoms as déhese (Akyeasi, 1999).
Nearly all of the respondents sought veterinaryicgdwhen an animal fell sick,
but not all farmers were confident of the expertiféhe vets consulted. The major
diseases appear not to be widespread, for onlytabasififth of the farmers said
they had had trouble in the past. However, aboatthirds reported outbreaks of
a skin disease affecting genitals and the udder.important feature of cattle
keeping in the city is that there is no trypanossisi there as the vector, the tsetse
fly (Glossina spp.), nheeds bush country in which to reproduce.

Cattle are kept at night in kraals in most cases,there are instances of
housing and of tethering near the homestead. Byttt animals are taken-out to
graze, either under the eye of a herdsman or #th&ero grazing is practiced by
some and the general picture on feeding practisansmarised in Table 4.5.

Table 4.5. Feeding practices for cattle in Kumasi

Basic practice Source of carried feed

(Percent respondents)

Frequency

Pasture grazing 53% Not applicable

Stall feeding plus grazing 29% Grass (47%)

Tethered grazing plus feeding 9% Household waste (49%)

Stall feeding 9% Spent grain and maize bran (9%

Source: Akyeasi (1999).

The main household wastes used are cassava andiplpaels, taken from
the home and from the many ‘chop bars’ in the cyt grass comes from
undeveloped land and grazing can be found at fipdocations (Buokrom
Estate, Sepe-Antoa roadside, Sepe-Timpuon, NakwagdvWafo Nhyiaso and the
Kronom-Kodie roadside). On average animals areedr® km/day to grazing sites
and have a 3 km walk to the kraal. The majorityoahers think that grazing is
plentiful or moderately available and only 9% bediét to be scarce.

Cattle ownership is so restricted in the peri-urbega that it is not surprising
that no information on husbandry systems is todaumd in project reports. In the
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peri-urban zone, the Fulani cattle herders fromniwth are present (Blalet al.,
1997a, p.47; Hollandt al., 1996a, p.48) and it can be assumed that theatipes
follow traditional lines.

Numbers and breeds

It is difficult to estimate the number of cattlepkein the KMA area.
However, Akyeasi (quoted in Critchley, 1998, p.2R)es the composition of a
typical herd as established from his survey datd estimates the number of
‘regular’ cattle-keepers to be about 500. He alsmtions that there may be as
many as 2,000 speculators who keep cattle for gfaidds (3-10 months) in the
city. Assuming that the typical herd correspondsitosurvey results (5 bulls, 10
cows, 3 young bulls and 5 heifers; total 23) theare must be not less than 11,500
animals at any one time in the hands of ‘regulamrfers and many more owned by
speculators.

Survey results suggest that about half the animiadsof the West African
Shorthorn breed, with roughly equal representatioom the N’'dama and
Zebu/Sanga for the balance. New breeding animasoatained from several
sources, most (69%) coming from the Kumasi abafidgie abattoir must be rather
more than a slaughterhouse. It imports animals frather parts of Ghana,
presumably for sale as well as slaughter.

Marketing

Milk: Even though lactose intolerance is preval@enGhana, there is still a
demand for fresh milk and milk products. Most @itbwners (73%) milk their
cows but only half of them used the milk at home.niost cases, herdsmen in
charge of animals carry out milking and the saléhaf milk represents their daily
wage. Milk is processed into ‘wagashi’ (cheese) ‘@odnah’ (yoghurt) and both
these products would have much-reduced lactoseegbrthere is nonetheless a
good market for fresh milk, as evidenced by theeeaith which the local
university farm sells its daily production.

Meat: Animals for slaughter mostly pass throughditg abattoir and only about a
quarter are sold on the hoof at the kraal or hosagstMajor purchasers of meat
are the ‘chop bar’, of which there are many in KaimaConsumption of meat
among the cattle owners is high, averaging mone #takg per family each week.
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Manure

Little use is made of manure and in most cases dimply thrown away.
Some respondents made use of it on their fieldstlagck is limited appreciation
of its worth as a soil conditioner and fertiliser urban and peri-urban areas
(Hollandet al., 1996b, pp.31, 44, 61, 93, 110

Pigs

General observations

Unless otherwise stated, the source of informagibout pigs in Kumasi is
Anyinadu (1999). In general terms, pig keeping iantasi City appears to be
profitable and owners are contented with their gmises. There is, however,
considerable pressure of them to move out of celtcations to the peri-urban
zone at nearest. This pressure comes from the dothority and is a continuation
of the process that has already led to the housiimgs and the introduction of
exotic breeds over the past twenty-five years or so

Characterigtics of pig production systems

As was reported for cattle, there are few pigh@peri-urban zone and little
information on their husbandry (Hollarat al., 1996a, p.46). Therefore, most of
what follows is relevant for urban systems. Thotlgty are present in Ghana, the
reports consulted make no mention of vaccinatioaireg erysipelas, foot and
mouth disease, etc. However, survey results sh@aw riost pig keepers take
veterinary precautions involving the use of wormiagents, antiseptics and
insecticides. In common with most small-scale pomis throughout the world,
they are not heavy users of professional veterigaryices, preferring to carry out
their own diagnosis and the advice of the localrpia&ist. Professional services
and drugs are thought to be very expensive.

It seems likely that the small scale of their oieres and the dispersed

location of the piggeries protect the farmers fithin threat of widespread disease.

However, some 40% are to be found in Nakwa Dwomthirsdocation must be at
greater risk than others.

All the pigs recorded during the R6799 inceptiomghwere Large Whites
originating from European stock and there were sbahti (Dwarf) Blacks, the
local strain of the widely distributed West Africhneed. This breed is reputed to
have a degree of typanotolerance, but this wouldhb®a necessary trait for
housed animals kept in an urban environment.
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Most breeding animals are bought from other farnetse KMA area, the
UST or the Ghana Livestock Research Station nearaAd he extent of breeding,
as opposed to rearing of purchased weaners, i€leat from the information
available nor is it possible to distinguish betwdba number of sows/gilts in
Kumasi and the total number of pigs.

All animals are kept securely penned and are peavidith shade. With
regard to feeding, extensive use is made of variwastes and by-products.
Among the by-products are bran (maize, wheat, ric@h the milling industry,
brewers’ grains and, to a limited extent, palm kérnd cotton seed cakes. The
‘chop bar’ and the home-kitchen provide peel framsava, yam and plantain, and
leaves of various fruits and vegetables. Fishmadl lay-products of the fishing
industry are widely used. Farmers appreciate thed e supply a reasonable
amount of good quality protein to their animals. deneral most (68%) of
respondents believed that the quality of the fesdduwas either good or
satisfactory and they were satisfied with the afsh@erformance.

Advice on pig keeping is sought by aboumne-third of the farmers on a
regular basis, one-third receive occasional adsitg the remainder receive no
advice at all. There is a general perception thatpig is considered unimportant
by the MOFA.

Numbers

There appear to be about 100 pig units in the KM@aabut only 10 or so
‘keep’ 70-100 animals each year, the remainderpk&e60 per year. The modal
number of animals kept by each farmer is 16, secetheust be about 1,600 pigs
(possible only sows and gilts, see above) in Kuratahy one time.

Marketing

There is little problem in selling pigs in Kumagilbcal traders. The animals
are rarely slaughtered in the city as the abaisoMuslim operated and only 4-5
pigs are killed there each day. Most animals aagtitered ‘within houses in the
KMA area’, which may mean at the home of the pusehaor by the farmer
him/herself. Most pig meat is consumed fresh aedettare only a few sausage or
meat loaf makers. Demand for processed pork is &ighthis area deserves more
attention. Pig skins and bristles are not utilisethe city.
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Most pig farmers (80%) think that production hasréased over the past 20
years and will continue to do so; they attributis th part to improved marketing.
Possible barriers to enhanced production are thts af feed and drugs and the
space for piggeries.

Manure

There is little attempt to make effective use @f pianure in Kumasi. Survey
results showed that only 45% of the respondentd iiser gardening or made it
those using the dung in this way disposed of pathowing it away.

Poultry production systems

General observations

Poultry production around Kumasi has been descripeéwakuyi (1999)
who concentrated on those producers maintaining oifiia reasonably large scale
and excluded ‘backyard’ poultry keeping. Conseqyettiere is a dearth of
information on the latter aspect and it is not fmesto form any opinion on the
importance of the ‘backyard’ bird to livelihood ategies and wellbeing. Her
description of the units surveyed gives the impogsshat the larger poultry
production units are organised along modern lines.

Poultry husbandry

Essential features of the poultry production acdkdated in the Table 4.6. It
is important to note that this table relates toléinger units surveyed by Kwakuyi
(1999) which lay in the peri-urban area.

Poultry are widely owned in the peri-urban villag&sipplies are obtained
from the city in many cases (Holland et al., 1996129, 44, 60, 76, 110). A high
proportion of the people keep a few birds each dmaakyard’ basis which are
free to forage for feed, but no further informatisrpresented. However it seems
safe to assume that the birds lead the precarixisgerce typical of such birds
throughout the world (Hollanet al., 19964, p. 47).

Numbers

There are not fewer than 92 poultry units in orsel®o the city. This figure
was deduced from the membership lists maintainelbdsl societies interested in
poultry production, so it is very possible thatrthare many more, owned by non-
members. The survey considered units ranging i fsam less than 5,000 birds
to those with more than 10,000. The distributigruhbit size was as follows: Up
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to 5,000 birds: 14 units; 5,000 to 10,000 birds:uéis; more than 10,000 birds:
16 units.

Table 4.6. Aspects of poultry husbandry in Kumasi

Aspect Narrative summary Reference

Type of All the farm studies had layers and only about one-| Hollandet al.

unit third had broiler units due to the general unpogtyla | (1996a, p. 46)
of tender broiler meat and the seasonal natureeof t
broiler market.

Breed of Breed not clear, but probably hybrid types purctiasg Hollandet al.

birds and | from hatcheries such as Darko Farms Ltd. Darko (19964, p. 46)

sources maintain a web site (www.darkofarms.com) which
claims an annual production of 5 million day-old-
chicks. They have a strong USA connection. Some
larger producers have their own hatcheries, bwgrmar
stock not stated.

Veterinary | Normal precautions taken against Neveadisease| Holland et al.
Gumboro and Coccidiosis by all farmers. Professign@d 996a, p. 46)
veterinary advice is sought in cases of disdase
outbreaks.

Housing Generally on deep litter (bedding materit! stated in| Holland et al.
survey, but it is likely to be sawdust or wood shgy, | (1996b, p. 93)
see [R6448/02: 93]). Only 5% use battery cages,
possibly due to the difficulty of handling moist mae
from the cages.

Feeding Maize-based meals prepared by most antk |litdolland et al.
compound feed is bought in. Wheat bran, fish me@l996a, p. 46)
and oyster shell (for Ca) used. All owners regaeirt
feed as good or satisfactory.

Marketing of eggs and birds

There are a number of channels for egg marketihgui22.5% of farmers
sell exclusively from the farm and 10% have theimooutlets in the city. The
most important marketing route is through tradessjally women, who buy the
eggs and sell them retail. There are also wholeséhollandet al., 1996a, p. 46).
Culled birds find a ready sale, either to custonuading at the farm or through
market outlets. Prices seem to be good as the dbrfanpoultry meat is
increasing. Peri-urban produce is either takenum&si or is purchased by traders
from the larger units (Hollanet al., 1996b, p. 30,43).
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Manure

City manure disposal is not well organised, pogsiigcause there is no
traditional use in crop production. However, maatnfers make it available for
horticulture, though some find that there is littidll for the material and have to
throw it away. In the peri-urban area 67% is repaitb be used (Kindness, 1999)
{e.g. Hollandet al., 1996a, p.46; 1996b, p.31, 93, 110). Refer top@ha3.

Small ruminant production systems

General observations

Unless otherwise stated, information about sheepgaats (shoats) has been
taken from Kwame (1999). As is often the case iricaf both sheep and goats are
managed similarly and so are considered jointly.

Sheep and goat husbandry

Table 4.7 provides a summary of sheep and goathdsp in Kumasi
Metropolitan Assembly (KMA).

Sheep and goats in the peri-urban villages are lyidened and a little
information on their husbandry is available. They mostly allowed free-range at
all times, or they may be penned until taken ougtaze under the eye of a
shepherd in the afternoon. Of interest are the tigex of imposing fines on
owners that allow their animals to damage cropdI@éidd et al., 1996b, p. 60, 75,
109) and headage levies on stock (ibid, p. 60).etédge wastes and crop residues
are again fed (ibid p. 43).

Numbers

The number of animals in Kumasi city has not bemugately estimated and
the information summarised above was based onvayuonducted in four areas
of the city, which were chosen on the basis thatshoat population there was
known to be high. In these suburban areas the nuailfilock owners interviewed
was 50 with an average flock size of about 10.
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Table 4.7. Aspects of goat husbandry in Kumasi

Aspect Narrative summary

Breeds Sheep: 86% Djalonka (alias Djallonké or Wistan Dwarf),
14% others. Goats: 100% West African Dwarf.

Housing 88% in pens or in home compound, 12% withé house.

Feeding All owners use household vegetable wastelsiding that from
‘chop bars’. Animals are grazed on undeveloped |amdl
recreational areas. Also used are brewers gramguinea gras$
and crop residues.

Veterinary Diarrhoea is common, also ectoparasitésterinary help ig
called for when animals fall ill.

Sources off The majority of new animals come from local markétist a few

breeding stock from further afield, depending on breed.

Problems Diseases (as above), housing.

Source:Kwame (1999)

Marketing of sheep and goats

Most animals are sold on the hoof by barter, majastomers being the
numerous ‘chop bars’. About 300 shoats are slaveghtat the abattoir daily. Meat
retailers operate close to the abattoir and enjggad trade. The source of these
animals was not stated in the report. The marketttie animals is good and
numbers are said to be increasing. The Revenust Ratio for stall-feeding:
grazing: stall-feeding + grazing has been estimatet.4: 2.4: 1.9 per animal unit.
Most of the profit (78%) goes to the owner of timnzals. Neither sheep nor goats
milk is marketed, though some owners, especiatlynfthe Sahelian countries may
consume it themselves.

Manure and wool

No measures are taken to conserve manure foridertphurposes and there
was no mention of wool in the reports consulted.

Small animal production systems

General observations

Rabbits, grass cutters, snails, bees and the gaamtre kept in the Kumasi
urban area. Solomon (1999) who collected data ft8nurban locations provides
information on these. As he interviewed only 21pmwlents, i.e. about one per
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village, it is possible that his finding may not tepresentative of Kumasi and its
environs, unless a high degree of homogeneity esx@sveen location and
production system. On the other hand, it seemdylitket systems of production
for each species will vary greatly between units @may be impossible to form a
general picture of production methods.

Interpretation of his findings is difficult as hieport contains several
contradictory statements. For example, ‘the stahdd living of the émall
animal) farmer is comparable with that of the average ralen and to some
extent a modest good living.” ‘Generally, low incertevels characterise small
animal farmers with the exception of farmers widhliéional work such as the civil
servants whose average income annually rangesffe@0,000 cedis’.

One is left with the impression that small-animaeging is a part-time
activity for a range of people, including schooldren, professionals, artisans and
those who farm in other ways on a full-time baksimportance to livelihoods is
hard to judge, as it seems that the animals aredsemuch for the pleasure they
give as for food or sale. The scale of productoemall, e.g. the average number
of female rabbits kept was only 7, and no exampfdarge scale, intensive units
such as are found in the West are reported in Smqit999).

Husbandry

Table 4.8 summarises key features of the husbaydtgms employed.

Numbers

The total number of animals in the Kumasi urban gedi-urban areas
appears not to have been established, but it sajtg not very many.

Marketing

Animals are sold for meat and honey is produce@rd&lis no processing of
meat or honey other than some meat may be smokedtprsale. Non-specific
use of wax, shells etc is made. Solomon (1999euitne following prices:

Grass cutters 30,000 to 40,000 cedis; Rabbits 02®@0,000 cedis; Bottle
of honey 3,500 cedis; Three snails 1,000 cedisniGat 5,000 cedis.

Manure

Manure is kept for home use in some cases. Otiar this there is no
indication of use, possibly a reflection of the #rgaantity available.
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Table 4.8. Husbandry of small animals in Kumasi

Aspect Narrative summary

Reasons for keeping|  For cash and home use anddtradic reasons

Housing Cages of one sort or another or in smallosares.

Feeding Crop residues, roots, vegetables and ,fiiditage grasses

agricultural by products, household residues etcuaed.

Animal breeds Rabbitssome exotic rabbits, e.g. new Zealand Whites
Flemish Giants are kept as well as a local type.

Grass cuttersThryonomys swinderianus, (indigenous)
Snails Achatina achatina and Archachiatina marginata
(indigenous)

Bees Apis mellifera adansonii

Giant Rat Cricetomys gambianus

and

Diarrhoea, skin diseases and worm iaf@sis are

important.

Veterinary

Constraints on
production

The most important appears to be lack of creditjchvi
would enable keepers to provide better housing.o 4
mentioned by respondents was feeding, diseasesahdital

n
\Is

knowledge.

Source: Solomon (1999)
Fish farming systems

General observations

The survey conducted by Agyapong (1999). of theamrlnd peri-urban
areas of Kumasi was very thorough and provides mpecehensive account of
current practices.

Husbandry

Table 4.9 provides a brief account of the princifgagtures of fish-farming
practices. Constraints to the expansion of fisimfag include the high cost of
feed and of transporting poultry manure, the noaitability of fingerlings and of
some feed items, capital and credit (especially fmynd construction).
Additionally, landowners are unwilling to rent lanidr pond construction,
marketing is poor, the Fisheries Department is tsid#ed and there are instances
of water shortages when pond are not supplied fpemmanent water courses.
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Numbers

There are 94 fish farmers in and around Kumasi,agiaig 122 ponds, of
which 38 provided information for the survey. Irrns of annual production,
output has been estimated to be about 150 tonneeww, this may not include
any fish taken by the farmers.

Marketing

The marketing structure for fish harvested from lasimponds appears to be
very inefficient. Due to the fact that most fishinfeers do not have the necessary
(expensive) nets and transport, the Fisheries Drapat usually harvests for them
once a year. Larger fish are caught by the Depattrand sold to the general
public, restaurants, ‘chop bars’ and processor® [Hiter prepare salted fish
(koobi). Prices are about 3,000 cedi per kg fofistaand 1,500 cedi for tilapia.

This system of marketing is not satisfactory andcpasers complain about
the price of the fish, which compares unfavourabilth those caught from the
wild. There are also complaints about the sizéheffish and their freshness. The
small size of fish may in part be due to the falaf the Department to net the
ponds at the optimum time, resulting in overpopafatind restricted growth.

Changes in production systems due to urban presswse

Cattle

Cattle-keepers in Kumasi City are under a variéfgressures, including:

* The local authority’s attitude to animals in theyci

» Farmers’ attitude to stall-feeding.

» High cost of production relative to that in othaarts of Ghana and other
countries.

The KMA authorities look with disfavour on cattleedping and have
attempted to move animals out of the centre otityeto the peri-urban zone. The
farmers, who believe that moving to the outskirtsuld increase the risk of
trypanosomiasis and increase production costs, haeisted this pressure
(Akyeasi,1999, p.30).
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Table 4.9. Fish farming in and near Kumasi

Aspect Narrative summary

Breeds Species most frequently farmed are tildpiastly
Oreochromis niloticus) and catfishimostly Heterobranchus sp.).
Clarias sp. andChrysichthys sp, Chana obscura and Heterotis
niloticus are also cultivated.

Source of Most farmers obtain fingerlings from the Fishef@Epartment.

fingerlings Costs: 100-130 cedis for catfish and 50 cedisif@pia. The

Department brings the fingerlings to the ponds Iif%armers
obtain stock from the wild.

Normal practice is 3-5 fingerlings pefi®0% of farmers stock
with tilapia andHeterobranchus sp. in ratio of 10:1.

Stocking density
and species
combinations

Nature of water
body

Ponds constructed in valley bottoms, the majorétyihg earth
banks, which are poorly maintained. Sizes rangeuh ft2 nito
54,000 M, depths mostly are in the range 1.5 to 2 m. Most
ponds cannot be drained.

Feeding All farmers practice feeding. maize braewers’ grains,
groundnut husk and paste, leaves, coconut fibresed. Most

use groundnut husk and maize bran. Most feed toadg.

Harvesting Most farmers do not have nets for haivgsor transport to
markets, so usual practice is for the Fisheriesaiegent to

harvest once yearly.

Fertilising and 68% of farmers use poultry manure to increase tieemt level

liming of the water. Liming with slaked lime (to suppréssease) is
not regularly carried out and only 18% followedstpractice.
Extension 71% of farmers consult the Fisheries Biapnt regularly.

Advisory literature is available from the Departmen

Source; Agyapong (1999).

The casual attitude to manure disposal must beeason for the authorities
dislike of the animals and it is possible that &xettse of the manure would lead to
a change in attitude, as well as being cost-effecfrom a crop production
standpoint.

With regard to stall feeding, so long as grazingwailable within the city
and is plentiful enough, a case can be made fopikgecattle in Kumasi. The
extra costs in terms of time and labour of staddieg, together with the sensible
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use of biomass produced within the city that migtiterwise be wasted argue
against any change to current practices. Survaytseshowed that only four or
five farmers thought that intensification of protan would be worthwhile
(Akyeasij 1999, p.30).

Additional pressures placed on the livestock keépeude the gradual loss
of grazing to urban development, and for those wistto embark on cattle
keeping and/or increase the scale of operation,ctists involved in livestock
purchase. They rank constraints in the order:

Credit: disease: feeding: housing in the ratios32:17: 16.

Disease as a factor appears to rest on the highigsing cost of medication
(Akyeasi 1999b, p.29).
Pigs

In the past there has been considerable pressup@gdeeepers to abandon
free ranging production systems in favour of marensive systems. Legislation
was introduced that led to the housing of pigs teduse of animals more suited
to these conditions, such as the Large White (Morksin the USA), which has
much better performance than the indigenous AsliAntiinady 1999, p.46). No

doubt this pressure arose from the damage thaib#ming pig can cause to crops,
the danger to road traffic, noise etc.

Notwithstanding, a measure of intolerance to pigbandry in the city
remains, centred on their smell and noise. Adddtdee annoyances is the danger
that the effluent from some piggeries may findwtsy into water bodies and cause
pollution (Anyinady 1999, p.45). The above pressures are directed sighie
‘city pig’ but there is one major opposing presstine increasing demand for pork
and pork products, which may prevail.

Poultry

The poultry industry in around Kumasi appears toned accepted by the
populace and poultry farmers are not subjecteddt@r@e pressures of any kind
arising from urbanisation. The main barriers to ¢éixpansion of the industry are
the capital costs involved in setting up a unin@aacquisition, buildings, and
equipment) and funding the first throughput (dag-ohicks, drugs, feed)
(Kwakuyi, 1999, p.53).
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Shoats

There are indications that the smells associat#d skioats and their manure
in the city are an irritation to neighbours of tla@mers. The increasing demand
for meat in Kumasi may cause the level of produrctio increase still further
(Kwame, 1999, p.37).

In the peri-urban areas, theft of animals is memib as a problem,
perpetrated by city dwellers, in the farmers’ vigdollandet al., 1996b, p. 30, 44,
76). Labour costs are rising due to competitionmfroity employers offering
alternative forms of employment [e.g. Hollaet al. (1996b, p. 44)], land is
increasingly scare, in some cases due to speauldtiollandet al., 1996b, p. 44,
93) and farm sizes are falling (ibid, p. 60).

Small animals

Small animal keepers are subject to much the sarte of pressures as
large-animal farmers, i.e. lack of land, complaifitan neighbours about smells
and decreasing availability of cheap feeds anditcr8éveral of these pressures
are of course common to rural farmé&®lomon1999, p.72).

Fish farming

Fish farming in Kumasi is a relatively new ventunaying started in Ashanti
in 1972. Its expansion to its present size is ewideof the demand in the city.
Other than this there appear to be few urpessures on the industry. However,
there must be other pressures of a commerciatbnieal nature, as several ponds
have been abandoned and several farmers have ceasied fish (Agyapong
1999, p.82).

Characteristic of stakeholders

Cattle

Most of the cattle owners interviewed in the citgrev Ghanaians and the
major came from the north of the country; thereensefew from Mali and a single
European. In contrast, herdsmen hired by the owmers mostly from Mali. Most
of the cattle are to be found in old, high densityy class residential areas of
Aboabo and Mossi Zongo (Akyeasi, 1999).
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Cattle owners do not appear to be particularly pddre average capital
value of stock was about 12.5 million cedis andvéts reckoned by Akyeasi
(1999) that a profit of around 0.5 million cedisuttb be made by fattening an
animal over a period of 8-10 months. Further, taedamen seem to be better off
than are those in other forms of manual labour.

Owners often had other sources of income, includifige work, transport
operations and skilled manual work, but the majai®0%) also trade in cattle as
well as keep them. The position of cattle farmingthe economy of the city is
illustrated by the fact that over 80% of respondéipt the animals for profit and
few for consumption or social reasons.

The formulation of new policies in this sector baseconcile positive and
negative aspects of urban agriculture. At presbatcase for keeping them in the
urban and peri-urban zones is underpinned by fi@egit utilisation of forage on
undeveloped land and waste vegetable materiaffgadom from
trypanosomiasis. Negative factors are increasitaidrance to the animals and the
haphazard way in which their dung is disposed.mAdubli-Dharwad, official
policy is in favour of moving them out of the city, at closest, the peri-urban
zone. How this might be supported by an externahegis the problem that must
be faced and answered.

Pigs

Survey results provide an excellent account ofcim@racteristics of the pig
farmers of Kumasi and Table 4.10 provides a brighrsary. The most striking
feature of this table is that only 25% of resporigeme full-time farmers, others
have an important secondary occupation, such disseiwant or artisan. While it
is possible to make a living from pigs alone (15&ea mo other enterprise), the
majority have an alternative way of making monelye Bcale of production noted

above also clearly indicates that pig keeping igad-time exercise in Kumasi
(Anyinadu 1999, p.39).

Poultry

The characteristics of the farmers interviewedsarmamarised in Table 4.11.

There is no evidence that any of the larger poultriy owners were poor. As
can be seen from Table 4.11 many had another giofed occupation or trade
while the balance derived their livelihoods fromuftry farming. It seems
probable that the latter were in a larger way o$ibess, but this should be
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confirmed. There is ample evidence of the profitgbiof poultry keeping
(Kwakuyi, 1999, p.51) when the units are close tarkats. However, some
producers in the peri-urban area complain aboutdisé of transport of eggs to the
city (Hollandet al., 1996b, p. 29, 92).

Table 4.10 Characteristics of Kumasi pig farmers

Aspect Narrative summary
Ethnic origin 20% from North Ghana; remainder akaws (Ashanti, Fanti,
Kwahu), Frafra or Grushie, i.e. non-Muslims.
Occupation 15% have no occupation other than pegikg, 25% farm other crops

or animals, and 60% have an important second otioupa

Age distribution | About 33% aged <20 — 30; 30% a8&¢b0 and 33% over 50.

Sex and Marital | 92% males. 75% married, 10% single, the balancerciées or

status. widowers.

Educational 2.5% illiterate, 10% primary school, 57.5% middéasol and 30%
background secondary/higher education.

Number of 35% have no children, average family size of theile children = 4.
children

Source: Anyinadu (1999)

Shoats

Table 4.12. summarises the sheep and goat farmieasacteristics for the
urban area.

In the peri-urban area it seems that there magige lflocks, owned by
newcomers to the industry. The number and sigm@ieaof such flocks is not clear
but they were found in two of the six villages wh&RA was carried out [Blale

al (1997, p.51, 55); Hollanet al. (19964, p.46)]. Such flocks, however, appear to
be better managed.
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Table 4.11 Characteristics of Kumasi large—scalequltry keepers

Aspect Narrative summary

Ethnic origin 80% Ashanti; 20% Fanti or from N. Gla

Sex Mostly owned by men (Blalatal. (1997a, p.46).

Occupations 40% exclusively poultry farmers, 55%d hanother,
profession and 5% another trade.

Age Most aged 41-60 years.

Educational Middle school: 17.5%

background To O and A-level: 45%
Graduates/professional training: 37.5%

Marital All married, family size 3-13 children (mode of 6)

status/children

Caretakers (i.e. thog
caring for the birds)

eAll farms employed caretakers. Most are men but
wives care for the birds. Most caretakers are dddg
some to graduate level.

Training and advice

It is not clear whether or that farmers had had form
training in poultry husbandry, but most believedttthis
to be highly desirable.

All farmers took professional advice from governmne

university or private sources on aspects of hustyand

Source: Kwakuyi (1999)

Table 4.12 Character

istics of Kumasi sheep and go&eepers

1=

fwo

Aspect

Narrative summary

Ethnic background

56% from N. Ghana, 30% Akan, btPers

Age

84% aged 30-60 years

Shepherds/goatherds 72% are the children of own&88 owners
themselves, 10% relatives of owners.

Reasons for keeping66% for cash income and the balance for cash|and

animals home consumption. Some owners (24%) keep|the
animals for secondary reasons, e.g. as a matter of

pride or as an offertory (14%).

Source: Kwame (1999)
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Small animals

Key features are summarised in Table 4.13.

Table 4.13. Characteristics of small-animal keeperns Kumasi

Aspect Narrative summary

Sex All respondents keeping animals were males.

Standard of Living Not clear, see above.

Ethnical affiliation Ga, Frafra, Dagati, Ewe, Famaild Ashantis were all

represented. Akrans are the only people to keefssna

Other occupations Various, ranging from schoolehifdto civil servants

All appear to have been part timers.

Source: Solomon (1999)

Fish farmers
Table 4.14 summarises key features of the fishifagrmommunity.

Table 4.14. Characteristics of fish farmers in Kumai

Aspect Narrative summary

Sex 92% of farmers were males.

Education About 70% of farmers had received seagnolatertiary
education.

Ownership of ponds All ponds were owner by farmarsin one case, by p
company

Ownership of land About 70% owner the land wheee bnd was located,

the rest leased the land.

Record keeping All farmers are poor record keepevhich makes
accurate estimates of their annual crop difficudt

estimate and handicaps their management of thespon

Q-I—P

Source: Agyepong (1999)

Livelihood strategies of poor households

The situation is similar for peri-urban Hubli-Dhag There is a little
information on husbandry methods, but again theaason between livestock
ownership, wealth and other money-earning actwiti@s not been established.
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The effects upon the poor of changes to the PUI ldruse driven by
urban development, strategy options and interventios

Access to land and security of tenure in the gék& around Kumasi are
problems, but some farmers appear to be resignedete [e.g. Hollandt al.
(1996b, p.30)]. Another problem of an urban natardeft. Access to credit, poor
extension support and veterinary services, andpigs and poultry the cost of
feeding stuffs and transport charges are more geimecharacter.

Solving the general problems in a sustainable wagarly requires the
strengthening of links between the farmers and dlo@ernmental services
supplying credit, extension and veterinary support.
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5 Land, water and waste management
Characterisation of production systems

Kumasi

Introduction

The Kumasi Baseline Study (Hollartl al., 1996a) provides a very useful
and detailed overview of most of the relevant esivinental as well as soil and
water management issues.

The Inception Report for "Kumasi Natural Resourcanisigement Project at
the Watershed level" (R7330) also provides the sbamc descriptions of the
environmental features of the area around Kumasifall, soils, terrain (CEDAR,
1999, p.10). Kumasi Metropolitan Assembly (KMA) tains 77 villages (Nsiah-
Gyabaah, 2000). A description of land use and fagrsistems is given (available
in more detail in another documé)ntA useful list of data sources on the
environmental around Kumasi is given. Access tonpry data sources does not
appear to be a constraint though there is a laakndérstanding of processes in
some areas — for example the interactions betweemcs of pollution and
pollution in the watercourses.

The Inception Report for R7330 contains a qualiathssessment of the
farming systems and degree of urbanisation in aingpte villages (CEDAR, 1999,
p.42). It also provides a qualitative evaluationenivironmental concerns and
benefits of the various production systems aroumdh&si, including how these
relate to soil and water managemeeag.( crops that help to protect the soil,
pollution from fertilisers and agro-chemicals, usé contaminated water for
cooking and processing, etc., manure productiom fribvestock, etc., and
contamination from processing industries such ak pa@Elm and sugar).
Contamination from agriculture is assessed.

Information is given for the sample of villages qopulation and
demography; facilities (infrastructure, etc.); ogations; waste management and
sanitation (considered to be generally inadequate).

Climate

The mean annual rainfall for Kumasi is 1345 mm (&fad et al., 19964,
p.13Y. The distribution is weakly bimodal with a majoegk (usually) in June
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(peak varies from April to July) and a minor peak September (varies from
August to October). Data (11 years) are inadecwad@alyse for long term trends.
Mean monthly temperatures vary from 24°C to 28°@hwininima and maxima
ranging from 20°C to 33°C. Humidity varies from ab&0% in the dry season to
about 76% at the end of the main wet season. Taléepresented in Hollared
al. (1996a) (Appendix 1V).

Topography

Kumasi itself is about 282 m (Nsiah-Gyabaah, 2dfi@)altitudes in the PUI
around Kumasi vary from 250 to 300 m (Hollaet al., 1996a, p.13). The
landscape is much dissected though the variatiom®ight are rarely more than
50 m. Slopes are rarely over 7.5%. The climate léssified as semi-humid
tropical.

Soil resources

The baseline study (Hollanet al., 1996a, p.13-14) explains that the soils
belong to the Forest Ochrosol great group. Thougimérly high in organic
matter, intensive agriculture has led to many ameaw being low in OM.
References to detailed studies are given. Thevigilp points are made:

* Macro-nutrients are very low and micro-nutrients deficient in some areas.

e Clay minerals are predominantly kaolin so CEC iyvew.

» Before intensive (over-) cultivation erosion, sahysical properties are
favourable to crop growth but erosion is seversdme areas and physical
properties are now poor.

»  Structure becomes weak when OM is reduced.

» Seasonal waterlogging occurs in many valley botttmassoils becoming hard
and structureless when dry (some areas are useddarultivation).

» Erosion of topsoil can have a large effect on feutllity;

* Regeneration of fallow cover is rapid in soils whare not too degraded.

The soils in six sample villages around Kumasi wamveyed and samples
analysed (CEDAR, 1999), but no map of the soilthavillages have been seen.
The soils are developed on granite or phyllitese $bils on the granites are quite
acidic but those on the phyllites are less acifitie dominant textures are sandy
loams. Soil classes are: Ferric Acrisols (most commHaplic Acrisols, Eutric
Gleysols, Gleyic Arenosols and Gleyic Cambisols FBINESCO).
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Nitrogen and organic matter content tend to be maideto high, at least
when they are newly cultivated after fallow. Howetlge soils are often seriously
deficient in phosphorous and potassium.

The farmers classify soils primarily on colour grkition in the landscape.
Different cropping capabilities for different sdiypes are recognised by the
farmers. These are included together with a sumimiatlye main properties of the
soil series in the sample villages in Table 5. ED@R, 1999).

Land use and farm sizes

There seems to be little information on the refahip between land use and
farm sizes around Kumasi though at the final wooksfor the Natural Resource
Management Project (R6799), Nsiah-Gyabaah (200@dnihat 90% of farms are
less than 2 ha. It does appear there is increassagurity with regards to land
tenure.

Research priorities include:

* Investigating ways of improving land security.

* Valuation of land for planning purposes (more usslapting evaluation of
existing land classification scheme and makingdaggale maps and making
maps more available).

* Investigate changes in the control and disposkiraf.

» Completing the collection of necessary information natural resource
systems.

Use of soil ameliorants by farmers

It was noted that low amounts of fertiliser weredisround Kumasi but that
leaching was still taking place, partly due to tigiof applications not being
synchronised with plant demand, and partly duehimt 'spots" where relatively
high levels of fertilisers were being used sucingnsive tomato production areas
(CEDAR, 1999, p. 43). The use of compost also tsveoy widespread (see under
Possible Strategies, later in this chapter).

Technical interventions to improve soil fertilityeaknown though may need
adapting. However, it is more important to devedgpicultural systems from local
to regional level which will ensure sustainabledarction. Research to identify the
scope for improvements in land management procésgbse traditional and state
systems needs to be undertaken.
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Water resources and utilisation

According to the Baseline Study (Hollasdal., 1996a, p.15), three-quarters
of the PUI around Kumasi are drained by the R. Sisd the R. Oda. The
remainder drains by a system of smaller streams the Owabi reservoir.
References to studies providing detailed flow daagiven.

About 100 x 16 m® of water are required for domestic purposes in Ksima
itself (Hollandet al., 1996a, p.60). Three quarters of this can beveled from
the current sources, Owabi and Borakese reservdss.of Lake Bosomtwi, 28
km from Kumasi has been suggested.

CEDAR (1999, p.14 ff.) states that to charactetiimewater resources in an
area, it is necessary to define the sources oflguph®e quality of water at the
sources; the range of uses of the water; the tgpdsscale of abstraction; and the
contamination of the sources, sinks, and pathw@gse preliminary findings on
the eight study villages are presented (ibid, ff3&n water resources. However,
in general little information is actually providethe document notes that:

* The rainfall is sufficient for the maintenance ofiategrated (flowing) stream
network for most of the year.
» There is generally reduced flow in the dry seasow order streams may dry
up).
e There is a plentiful supply of groundwater.
»  Springs constitute a significant source of watethancatchments.
In a discussion with farmers who attended the Riviatkshop (Brook, 2000,
p.16) it was reported that they said that:

» Dry season supply is a problem (quality and qugntit
e Some farmers dig shallow (c. 1 m deep) ponds.
* Sometimes waterlogging is a problem during theyragmason.
e The farmers think that the government should canstnore boreholes.
» The farmers believed that district assemblies shpubhibit cultivation along
rivers to prevent contamination of the water supply
The delivery is unreliable at the end of the pipgtam. In fact, very few of
the PUI farmers benefit from piped water. Thereaimeed to find ways of
improving supplies for drinking, livestock wateriagd, irrigation.

Intensive horticulture in the valley bottoms isrzgicarried out and in some
cases, where available, piped water is used. Rigger must be paid for so very



123 The Peri-Urban Interface: a Tale of Two Cities

little is used for irrigation. Most water for iridgjon is obtained from shallow wells
and used for:

» Sole crop vegetable growing.

e Specialised valley bottom cropping systems (ricefew coco-yam, sugar
cane).

» Trees (establishment or dry season irrigation).

» Backyard farms (water from wells, roofs, piped digs).

The Community Water and Sanitation Agency existste area outside the
area served by the Ghana Water Company (GWC).dhisnabling organisation
to facilitate aid programmes but has no resourdegtsoown. Consequently,
boreholes and wells in the area are constructbéreirivately or by aid agencies.
It appears there is little if any control of siting

Researchable themes concerned with water supplynandgement include:

» Water conservation, storage and management for stamese.

» Address overlapping management issues relating¥@€@nd village levels.

» Valuation of water used in agriculture.

e Develop/ adapt small scale supplementary (“inswgnciife-saving”)
irrigation technologies.

There are conflicting views about the potential foreholes (Hollanét al.,
1996a, p.61) and more research into both surfadegamundwater resources is
needed. Simple technologies to capture and stoterwwé farm and village level
are available but these need adapting and villageesl encouragement to adopt
them.

Water quality

Pollution is a problem because controls on disaharg difficult to enforce.
The rivers are used for washing (people, clothes\ahicles), and people drink
from contaminated streams in times of shortage avenrural areas (CEDAR,
1999).
Potential water quality problems around Kumasi fifiexl included:
* River pollution in and downstream from Kumasi &tin the upper part of a
catchment) from:

= Untreated sewage and other domestic waste;
= Hospital waste;
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= Industrial waste (chemicals, heavy metals, oilsyns#l waste, brewing
waste, abattoir waste);
= Urban and rural runoff (including agricultural chieals and residues);
= Leachate from groundwater entering the rivers;
» Contamination of boreholes and wells from the fetiurivers and pit latrines
located nearby and/or upslope.
* Waste tipping (unplanned and unregulated) and maate management /
mitigation procedures.
» Localised heavy resource with:
= Sand winning (quarrying) for building;
= Trees for fuel and wood,;
= Building operations for urban and peri-urban hogsand industrial /
commercial premises.
It is not clear how these issues were identified.

Some preliminary findings about water quality oa #ight study villages are
presented (CEDAR, 1999, p.38 ff.)

Water quality measurements indicate:

* There is a relatively high sediment load in the enarbanised areas and
downstream of Kumasi.

* The electrical conductivity and compounds of nieogare higher in these
areas though are low in absolute terms.

e The nutrient status of the water is generally low.

» That overall quality meets WHO and EU standardsepidor turbidity and
true colour.

Additional monitoring is required before a cleanaderstanding is achieved.

Particular sources of pollution of surface water lanth small and large scale
industries (vehicle repairs, breweries, abattaannery, sawmills); semi-liquid
human waste and agricultural chemicals. Of paiicabncern is the Owabi nature
reserve which is suffering from pollution as wedl encroachment (Hollaret al.,
1996a).
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Future research should emphasise pollution premersind management.
Researchable constraints include (Hollehdl., 1996a, p.64):

» Agrochemicals (extent and impact on ecology / poedihuman health).

* Ways of improving farmers, management of agrochalsic

 Reduce sewage and industrial pollution (technicadl golicy solutions
needed).

* Impact of fuelwood collection and charcoal prodmeton erosion and water
resources.

» Develop community based management system for Ongabive.

Aquaculture

In 1995, there were 123 fish farms around Kumasugi not all have
survived because of lack of technical advice (&fadlet al., 1996a, p.51). An
interesting integrated system developed locally b@sn to combine vegetable
production on raised beds with fish production @olg between the beds. Risks
from flooding are high as are the potential forgooing from pesticides. More
research is needed on the effect of agricultur@ngbals on aquaculture. For
further details, see Chapter 4.

Hubli Dharwad

Introduction

There seems to be relatively little informationsmil and water management
per se other than compost and waste utilisation. In paldir there is a lack of
information about agricultural tools and equipmaséd, soil erosion problems,
irrigation methods and management. There is noeegie of soil maps being used
in the planning process. Analyses of rainfall aa¢her basic, although more
detailed than for Kumasi.

The main contribution to the characterisation of firoduction systems
around Hubli-Dharwad was through R6825, the “Basettudy and Introductory
Workshop” project (University of Birmingharat al., 1998a, 1998b). The key
themes of the study were the documentation of seoomomic characteristics,
changes in land use and farming systems, reneveaiglgy, water resources, and
government planning.

To put the Hubli-Dharwad PUI into context, the Base Study (ibid) also
describes the farming systems and climate in Kakaastate and Dharwad district.
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The production systems for the two peri-urban csdy villages were also
characterised as part of the preparation for R7@89,'Urban Waste Utilisation
Project in the Hubli-Dharwad City-Region” projetdriiversity of Birminghanet
al., 1998c). In particular, data were collected on:

» Composts that farmers are presently using and why.

e What crops are they growing.

 What are the environmental conditions in which #griculture is taking
place.

e Where the crops are being marketed.

Table 5.2 (University of Birminghanet al., 1999a) summarises the
environment and cropping systems of 10 farmerfiéntvo villages participating
in the trials to evaluate various forms of compdstaste and illustrates the range
of conditions around Hubli-Dharwad. There was norfa wealth ranking of the
farmers to decide which would participate in thal$rthough there was an attempt
to use the poorer farmers in each village. HoweNavalur is much nearer to
Dharwad, has black (more fertile) soil and the faimes of the Navalur sample
are much larger and so the farmers in Navalur arlg much better off than
those in Mugad. The lack of information about thealth status of farmers has
been referred to in other chapters of this book.

The labour economy of different cropping systensdlao been summarised
(Nunan, 2000). However, there is only a little imfation about the labour costs
and constraints associated with the preparation application of the various
processed forms of USW (Nunan, 1999a: p. 73).

Climate

Rainfall seems to be increasing in Hubli-Dharwadamput 0.5% to 0.6%
per year (contrary to what farmers claim). Therendgs evidence of increasing
variability at a monthly resolution. However, th@msoons may be starting and
ending slightly later, by a week or two. Universif Birminghamet al (1998d)
gives more detailed information on monthly meannfedi, minimum and
maximum temperatures and relative humidity.
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Table 5.2. Comparison of environmental and croppin

systemsin two villages

Mugad village Navalur village
Climate
Rainfall (mm / year) 950 800
Soils
Dominant soll red black
pH mostly acidic (<6.5) mostly alkaline (> 7.5)

Organic matter

mostly low (0.5%) to
medium (0.5 to 0.75%)

mostly low (0.5%)

Available nitrogen

low (<280 ppm) to
medium (280 - 560 ppm)

low (<280 ppm)

Potassium high (> 280 ppm) high (> 280 ppm)
Land

Mean farm size 1.9 3.0

Range of farm sizes (ha) 0.810 3.6 1.6t05.7

No. in sample 5 5

Average area leased (ha) Nil 3.9

Range of leased land (ha) - 1.6t06.5

Crops and their management

Main kharif (monsoon season) |rice potatoes (also greengram,
crop maize, groundnut, cotton
Percentage of sample farmers | 80% 100%

growing rabi crop

Main rabi (post-monsoon) crop

grams (grain pulses -
mainly mung bean)

sorghum, chickpeas,
wheat, safflower

Preferred soil ameliorant pit compost pit compost

Frequency applied 1in 2 or 3 years 1in 2 or 3yea

Percentage applying in year of | 60% 100%

study

USW use None 1/5 this year; 3/5 in recgnt
years

Use of inorganics DAP at sowing, urea as|tDAP at sowing, urea as top

dressing dressing

Proportion applying in year of |2/5 all

survey

Use of insecticides and nil all

fungicides
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Soils

Soils are mostly vertisols or alfisols (Universitf Birmingham et al.,
1998a). Their properties are briefly describedhm document in perhaps a rather
over-simplified form. More detailed information &pparently available but was
not presented. Little use seems to be made ofrapk or land classification maps
in planning.

The initial workshop [July, 1997] for the "Baselif@udy Project for Hubli-
Dharwad City Region" (R6825) identified the needimal ways of improving soil
fertility.

Land use and farm sizes

Information on present land use and changes indards generally better in
Hubli-Dharwad than Kumasi. During the baseline wgtu@University of
Birminghamet al., 1998b, p.178), 21 villages were sampled foruastof land
pressure. It was found that 33% of the villages éaetage farm areas of less than
2 ha per household. One village had less than deh&ousehold. There seems to
be no simple relationship between farm size andipity to Hubli-Dharwad.
Small landowners constitute 26 to 72% and largddamers constitute 4 to 37%
of the total farmers; most of the latter practisitigland farming on the vertisols to
the east, where farms tend to be larger.

The report also presented data collated from tH&l I#hd 1991 censuses,
covering 372 villages across five taluka (sub-distadministrative unit). The
proportion of land under irrigation varies widelyofh 0.3% to 19% again
indicating a large variation in wealth distributiboth within and between villages.
Pilot projects could examine the potential for &asing the area under irrigation
in those taluka with least resources (Kundgol, Hubtharwad).

Cultivable waste land occupies only 3% of the pebian area though there
were 19 villages (of 372) where the proportion wasr 25%. Land available for
cultivation in 1991 was about 4% of the PU areaealine of 34% since 1981
(University of Birminghanet al., 1998b, p.196).

Forest land (University of Birminghaet al., 1998a, p.182 ff.) occupied 0%
to over 50% of land in the peri-urban area thougtwben 60 and 100% of
villages had no forests (and had none in 1981).irflarmation is presented on
forest ownership, yield, species, utilisation, ngeraent, density (for example the
proportion of forest land with no trees). In onlg% of villages did forests
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occupy over 25% of the land. Even so, encroachmastrarely a problem (ibid,
p. 183-184). Forests are a significant form of lasds only in more hilly, wetter
areas south and west of Hubli-Dharwad.

Use of soil ameliorants by farmers

A survey of farmers in connection with the "Urbara$té Utilisation in the
Hubli-Dharwad City-Region" project (R7099) reveatbdt all farmers understood
the need for and applied soil fertility amendmetdsiversity of Birminghamet
al., 1998a, 1999a, 1999b, 2000). Their preferred dment is pit compost
(manure and crop residue) applied before the maidsploughed in after the rains
have softened the soil (because compost improvéer\walding capacity and soil
structure, so ploughing is easier). Farmers thoubht residual fertility from
compost would last up to three years. They wereeaitteat compost improved soil
structure, resulting in lower draught requiremétbwever it was revealed that
composts are in short supply. Thus di-ammonium phate (DAP) and urea was
often used, sometimes alone but often to supplerientcompost, more as an
unavoidable necessity because of the shortage gdEnar manure rather than
because they preferred inorganic fertilizer. Ccas$ another factor limiting the use
of inorganic fertilizer at the recommended (Departinof Agriculture) rates.
Farmers also thought that inorganic fertilisersurex) adequate rainfall to be
effective and that the residual effects of inorgafertilisers were short-lived
(commonly thought to be about one year). Inorgéaitilisers were considered to
affect soil structure adversely.

Some farmers use green manures (often nee@lidcidia spp.) composted
with grass and soil for one month (a recent DefpAgriculture recommendation).
However their use does not seem to be generallgspictad.

A typical application rate for compost is 10 t'ha’. Cost comparisons for
various forms of compost are presented in Table 5.3

Pit compost thus had the advantage of having thee seost per unit of
nitrogen content as DAP but having the added vafuenproving soil structure
and water holding capacity. Any USW based produmild/have to have a similar
price. Vermicompost is clearly not accessible sntece poor farmers because of
cost. Those farmers who currently buy USW sepacatepostable material
themselves, so decreasing purchase cost but ifrmgdabour or opportunity costs.

Table 5.3. Cost comparisons per kg N between various forms of soil
amendment used around Hubli-Dharwad.
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Type of manure/
compost

Cost per unit weight Cost per kg of N

DAP (17 % N) Rs 420 / 50 kg bag Rs 19

Urea (46% N) Rs 420 / 50 kg bag (estimated) Rs 7

Pit compost Rs 175 to Rs 200% Rs 17.5to Rs 20
(1% N) (mainly opportunity cost)

Vermicompost Rs 2 kg to Rs 4 kg Rs 200 to Rs 400
(1% N)

Source: Nunan (1999a) p. 28.

Water resources

Data are only available for Dharwad District (ibjal, 104), and available
resources are:

e 390 small reservoirs (tanks) sufficient for 55,%b

» 31 liftirrigation schemes sufficient for 12,004. ha

» 15 barrages sufficient for 4,098 ha.

* 434 minor irrigation schemes sufficient for 71,6%8

» Boreholes (number not known) are used mainly faneltic purposes.
It is not clear how much of these resources anegogsed for irrigation.

Water tax is collected by the head of each talukdehalf of the Revenue
Department. An Irrigation Committee is frequentpypainted but the secretary is
always a civil servant engineer. There is littl®imation on how effectively these
committees operate.

Common problems experienced are: timeliness oflahiity (often late);
lack of structural maintenance (it is unclear asent whose responsibility this is,
and farmers may think that it is the governmertts)j equitability of distribution
and salinisation through excessive applications. détails are given of these
problems and there is an information gap here. itteduction of Participatory
Irrigation Management and Water Users Associat&msuld be encouraged, as
exist elsewhere in India. No details of such orgatidons in Hubli-Dharwad are
given.

An evaluation of threats to water resources by mrdavelopment was
undertaken by the “Natural Resources Valuation’jgmp R7269 (Nunan, 2000).
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The survey concentrated on the impact of urbawisatf Unkal Tank
between Hubli and Dharwad, which until 1996 was ajomsource of domestic
water for Hubli-Dharwad. In 1996, the pollution thie tank had become so great
as a result of under-regulated housing developrieitextraction for domestic
water supply for Hubli-Dharwad was no longer polesdnd the extra water had to
be obtained from Malaprabha Dam and Neeragager,Tlaoth some distance
from Hubli-Dharwad and outside the municipality.

In this event, there were winners and losers. Tamoser is the Karnataka
Urban Water Supply and Drainage Board who now supfbli-Dharwad with
the additional domestic water needed but who receiw additional payments.
Malaprabha Dam is also a source of irrigation,heolbss of some of the water to
replace the polluted domestic water in Hubli-Dhatwas presumably had an
impact on these farmers. The amount of water dgtaatracted from Malaprabha
Dam is not given but the total provided by Malapraiam and Neeragager Tank
is2.3x 16 m’.

Unkal Tank is now used primarily for leisure adi®$, washing (vehicles
and clothes). However private and commercial fighifin roughly equal
proportions) now takes place with an annual valu& 830,000 The changes
have made little difference to the previously itlicrigation around the edge of the
tank. The costs of any increased ill-health and atpanto the economy are
unknown.

Researchable issues on water resources and iongdtiniversity of
Birminghamet al., 1998a, p. 105) include:

e Quality and reliability of drinking water supplies.

* Functioning of institutions providing water (iddgtiways for better co-
ordination between domestic, industrial, agric@t@upplies).

» Physical and economic constraints to increasingaition supplies.

»  Sources of pollution and ways of preventing it.

» Groundwater supplies (quality, quantity, use, galhy management).

» Tank construction and management (siting, used#)en

The initial "Urban Waste Utilisation Project in thdubli-Dharwad City-
Region" project R7099 workshop (University of Bingham et al, 1998a)
suggested that it was necessary to address probédated to use of wastewater
from urban centres particularly the control of deend pests in waste water
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systems. It also called for research on ways of@wvipg moisture conservation,
including use of waste water.

Trends and changesin land and water management dueto urban
growth

Kumasi

Introduction

Various projects have noted changes in land userpatfalling under the
following headings.

Reduced duration of fallows and declining soil fertility

The length of fallows have been decreasing andainyninstances, fallowing
of land is now impossible because of land press{ilefand et al., 1996a, p.70;
1996b, p.30). However, bush fallow continues topbactised by some farmers
even though fallows are now too short to maintaiih fertility (Holland et al.,
1996a, p. 64; Blaket al., 1997a). Soil fertility is therefore declining rajd
(Holland et al., 19964, p.70). There is an increasing tendency ¢ptashort term
management strategies with fewer tree crops anteased “mining” of soil
nutrients. Declining fallow lengths and reduced faiility are identified as major
production constraints by farmers (Kasanga, 19989)p Management of soil
fertility is declining.

Fewer peoplein farming

The Inception Report for "KNRM at the Watershed ¢leRroject” (R7330)
notes that fewer people are now involved in agricel in the peri-urban
environment (CEDAR, 1999, p.12). Small farm aregasnfwhich it is difficult to
make a living, insecurity of tenure and increaseteptial for urban employment
have presumably all contributed to this changesi&ipartly due to population
and thus land pressures. Many of the people renwini agriculture are the poor
who are unable to capitalise on the proximity torkets to intensify their
operations. There is not enough known about thega® and reasons for the
abandonment of land by farmers though the principason seems to be the
changes in land tenure.
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Decreased security of accessto land

It is considered that the apparent changes in #gafraccess to land (see
Chapter 6) is a significant factor in decliningdamusbandry practices. The greater
feeling of insecurity is party due to the incregspractice of chiefs in selling off
village land, thus denying farmers their traditibtend rights (Adam, 2000b;

Brook, 2000, pp.3-7). This is leading to increadamgdlessness and homelessness.

Women are possibly even more affected by the Ibsed land than men.

In villages around Kumasi the land allocated fosidential areas has
increased rapidly, and the farmland has reducedkéBkt al., 1997a). In
Akokoabong, a village close to Kumasi, over 50%aliscated for housing and
about 30% is left for farmland (Hollandt al., 1996b, p.19). Hardly any
agricultural land remains for bush fallow (ibid2p) and intensive sharecropping
is common. At the end of the four year term thedlas rented out again
immediately with no fallow, which is said to be deasing fertility (ibid, p.19).
Change since 1983 was noted: reduction in the ahwddarmland and increase in
the amount of residential land. Eleven percentildges said there was virtually
no farmland left in the villages (Blalat al., 1997a, Hollandt al., 1996b, p.35).
New land developments in villages tend to be singla-type houses surrounded
by yards. This consumes land less efficiently theaditional housing in the
villages, but it offers opportunities for some shsalale backyard farming (Blake
et al., 1997a). The problem is exacerbated by new builduitgide the city which
is not adequately planned. Unauthorised building thg middle classes on
community institutions (such as schools) and od laglonging to the "rural poor"
is reported (Hollandt al., 1996a).

Sow development of agricultural entrepreneurs

For a relatively few farmers, the improved oppotities for marketing has
led to higher value enterprises such as horticailtamd poultry units although
Nsiah-Gyabaah (2000) was of the opinion that thénmbhange was from large
scale plantations to food crop production for ha@oesumption.

Hubli-Dharwad

Introduction

Changes in the land economy are described for HRttdirwad in University
of Birminghamet al. (1998a, 1998b).
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Land pressures

Researchers have suggested there is a possibledinieen changes in land
use and socio-economic indicators, and that scmox@mic data collected in 1997
indicate increasing pressure upon land. This cammiuseems to rely upon
increasing land values between 1987 and 1997 (hityeof Birminghamet al.,
1998a, p.42), yet the values have not been adjdistadflation, so this argument
may not hold. Variations are high and complex. imfation was not obtained on
the number of sales taking place (ibid, p.33).

There has not been remarkable population growthubli-Dharwad during
the period 1981 to 1991, only 23% (University ofrrBinghamet al., 1998a,
p.14), and the increasing land pressures in ther@ttelated in a simple way to
distance from the urban areas. The pattern of ¢r@nt change is dynamic and
complex to the west and north of the city, but eatstagnant and more agrarian
elsewhere. Varying degrees of land pressure magnkeof the factors, plus new
opportunities for irrigation and changing croppipafterns and new opportunities
for working in the city (University of Birmingharat al., 1998a, iii, p.19). But
some of the growth in population and economic #gtiw the rapidly changing
taluka of Dharwad and Kalghatgi could possibly bglaned by greater land
availability, rather than proximity to the city (iersity of Birminghamet al.,
1998a, p.20). In Kundgol taluk there seems to Hzen an increase in the land
available per cultivator. An important factor toeein mind is that the growth of
Hubli-Dharwad may not be a strong force for changes rather difficult to draw
definite conclusions due to the number of gapsiarimation, for example, there
is no information on the amount of land that is\eted to urban use for Hubli-
Dharwad.

Changesin land use

Over the interval between the 1981 and 1991 cessusérigated cultivated

land varies from 51 to 90% of taluka, the averagehe PU area being 75%
(University of Birminghanet al., 1998b). There was an average decrease of 0.2%
p.a. in unirrigated cultivated land (varying fron®8 to 0.3% p.a.). However, 40%
of villages experienced an increase as opposell%oexperiencing a decrease. In
three of the five taluka, there has been an inergathe culturable waste areas by
100% to 650% over the decade, 1981 to 1991, hsatribt clear what process is
contributing to this.
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There may be abandonment of farmland close to tiye (@niversity of

Birminghamet al., 1998a, p.22); however, this seems to conflict wWithnotion of

general increase in pressure on land. Land notadblaifor cultivation in 1991
was about 4% of the PU area, a decline of 34% <@ (ibid, p.196). Land
used for urban purposes is included in this categtong with water bodies and
quarries (ibid, p.22). This is difficult to explairpossibly land previously
considered too poor for cultivation has now beeought under production.
Clearly there are complicated and still poorly usttieod dynamics at work. It is

not certain whether urban pressures are the drfeireg behind observed changes.

The area irrigated remains relatively small, but hacreased by 32%
overall, but again variability is high, Kundgol u&l experiencing a decline.
Dharwad taluk has the largest number of villageth wicreases in irrigated land
over the decade and the largest increases in argated, but irrigation is only
extensive in Navalgund taluk. Nevertheless, mariagés in the city-region
showed a decline in irrigated area which may bkelihto the increase in land
available per cultivator (University of Birminghaghal., 1998a, p.21).

Forests are significant users of land only in tieehwetter areas south and
west of Hubli-Dharwad. Forest encroachment is reggbrto not be a major
problem (University of Birminghanet al., 1998a, p.21). Rather surprisingly,
forest area on average increased over the deca?d¥ybut the variation is high,
some areas experiencing a decline in forest colldrere is no indication of the
number of trees, the species or the beneficiafidsemew forest land.

Overall, the picture is complex and changes in lasel and factors driving
change seem to be poorly understood.

Change in occupations and village populations

To summarise (University of Birminghaet al., 1998b), over the period
between the 1981 and 1991 censuses:

*  Whilst the number of labourers has increased bywaB06%, the number of
agricultural labourers has increased by only 16% smagricultural labourers
as a percentage of the total has declined.

e The number of non-agricultural artisans living ilages has increased by
42% over 1987 to 1997.

» Some village populations have increased while stheave decreased,
changes depending on land pressure, changes iculagral practices,
employment opportunities and possibilities for cauting.
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All villages experienced a decline in the averaged| per household (ibid,
p.178). In contrast, in 24% of the villages, laret pultivator increased over the
same period (even though land for the correspondimgeholds had decreased).
This indicates a decrease (on average) in the nuofhgeople in the households
in those villages who are engaged in agriculturgaiA there is no simple
relationship between proximity to the city and ttlecline in the number of
agriculturalists.

The farm area per person is declining between Ad32a9% p.a. whilst the
farm area per household is declining faster att@.8.3% p.a. Median values for
average area per household in a village varies f8dma to 4.5 ha. However the
proportion of villages with (an average of) of o¥eha varies from 12% to 40%
indicating a wide variation in wealth of farmershelreasons for the variation
seem as yet poorly understood (University of Bighiamet al., 1998b, p.182).

Changesin crops grown

Crops currently grown are briefly presented in @nsity of Birminghanmet
al. (1998a) together with changes in cropping systamse the mid-1950s. This is
considered in more detail in Chapter 3.

Changes in waste processing for compost

Institutional changes in Hubli-Dharwad that havdeefd utilisation of
urban waste are considered in detail in Chapten@ ae outlined here only
briefly. They are reported more fully in University Birminghamet al (1998a,
1998b).

Waste collection management is changing. On an rewmpetal basis,
committees were set up to organise the collectioreparated waste by casual
workers. The organic matter is used for vermicorhpasd the inorganic matter put
into the corporation bin. This experiment has mih wnly limited success. The
Hubli-Dharwad Municipal Corporation (HDMC) recentiyas begun door-to-door
collection of waste from commercial and resideriaperties. A tipper truck will
be purchased to reduce the need for handling. Weste the hospital is to be
collected separately. The council hopes that theséloolders can be persuaded to
use separate bins for different kinds of waste. {fia¢ separation scheme has so
far been of limited success as it is difficultamploy people, and households are
unwilling to pay for collection The council may baertain types of waste such as
plastic bags. It is possible that HDMC may offer déiscount to poor
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farmers for processed waste, but there are a nuofilfifficulties:

* How can the extra cost to the HDMC be recouped?

e Who are the poor?

»  Subsidies will be difficult to remove later

e There is increasing commercialisation of waste rgament. A commercial
company has leased land from the municipality atahg to produce
vermicompost. The company separates the waste whidhen used for
compost. Farmers are concerned about the high¢és cbvermicompost as
the unsorted USW is much cheaper.

A number of institutional constraints and conceeraain:

e The increased pressure to become more environresadé.

» Financial constraints on HDMC.

» Doubts about whether the source separation scher@manunity level will
be adopted on a large enough scale.

* There are conflicting demands on HDMC by farmerd #me commercial
sector.

Summary of changes

The picture is one of increasing pressure on laathplex rearrangement of
settlement patterns (not simply movements intcctties), reduced dependency on
agriculture as a sole source of income, and perbap® degree of intensification
of farming systems. However, at this stage thesgaorly characterised.

Principal stakeholders characterised

The stakeholders who are or could be concerned etiinges in soil and
water management are well understood. The projastlime studies, inception
reports and final technical reports are particylariportant sources. Some of the
stakeholders for different aspects of soil and watanagement are shown in
Table 5.4. Shaded cells under a particular actisity those groups who are
affected by or who may have an interest in thevgti

There are records on land ownership which seenetdifficult to access.
Little information exists on who is involved in ldrtransactions. Government
actors in land planning and other land managenwivitées are obviously known
locally, yet they seem to be largely ineffectivedanay not figure as important
stakeholders (University of Birminghaghal., 1998a, p.106-118).
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The Census does not provide information on who olansls, including
absentee landlordism with rented plots or shareppgimy (University of
Birmingham et al., 1998a, p.23). However, the village surveys obtairethe
information. These provide only general impressiohsvhat types of purchasers
are buying land, whether it is farmers for othdlages or urban dwellers buying
land for investment or speculative purposes. Vdlampformants quantified
landowners in various categories for 1987 and 1@8id, p.33). Land records
exist which provide information on each plot ofdawnithin a village, but they are
in several forms and in several places (ibid, p)116

Table 5.4 Stakeholdersfor different aspects of soil and water management

PUI agricultural Use of waste and Sewage Urban expansion and
development sewage for composting - | treatment land use changes
generally® all areas

Taxpayers Ultimate source of revenue, some are

beneficiaries

Municipal councils & [ Administrators; waste [ Administrators, Kumasi: Kumasi
national government | managers; planners | planners; engineers] Metropolitan Authority;
departments engineers. In Kumasi] In Kumasi: Kumasi | Lands Commission
Kumasi Metropolitan | Metropolitan Land Evaluation Board.
Authority Authority Hubli-Dharwad Urban
Development Authority
(HDUDA)

In Kumasi: chiefs District
Co-ordinating
Committees; Regional
Co-ordinating
Committees

Traditional leaders
and local government

Companies potentially Commercial recycling
or currently involved | companies in Hubli-
in waste recycling Dharwad.

Farmers who are
displaced.

Farmers in general Better off farmers may
benefit from processed
composted waste morg
than poorer farmers
due to cost.

1

Producers of waste Demand for manures
such as poultry farms| may change (up or
dairies - potential down), affecting
extra income / income of manure
reduction of disposal | producers.

costs
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Table 5.4 (continued) Stakeholders for different aspects of soil and water

management

PUI agricultural
development generally’

Use of waste and
sewage for
composting - all
areas

Sewage treatment

Urban expansion and
land use changes

Farmers on irrigated
land

No interactions
reported yet

Those with access tq
sewage polluted
stream water.

Inorganic fertiliser
marketing companies
whose trade may be
damaged by increased
use of organics.

No interactions
reported yet

Farmers using
sewage waste
streams use no
inorganic fertilizers,
but pesticide use
increase (Hunshat

al., 1998).

Research institutions
(environmental
scientists; economists;
soil scientists; farming
systems specialists;
social scientists
agronomists

Kumasi: University of Science and Technology (ILMAEnvironmental

Protection Agency.

Hubli-Dharwad: University of Agricultural Sciencd§arnatak University.

Extension workers in
ministries

No involvement yet, or
only preliminary.

No involvement yet, or
only preliminary.

Consultants, overseas
agencies

Several, including DFID, FAO, IBSRAM.

NGOs

Kumasi: BIRD; CEDEP; GOAN. Hubli-Dharwad: BAIF

Banking and Rural
Credit organizations

No involvement yet, or
only preliminary.

No information

No involvement yet, or
only preliminary.

Effects changes of land use, soil and water management upon
livelihood strategies of resour ce-poor farmers

The specific strategies adopted by resource-pooséimlds with regards to
soil and water management have not been adequeltelsacterised in either

Kumasi or Hubli-Dharwad.
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Effects of land use changes on poor in relation to soil and water
management

As above, the effects of changes in land use orptiee have been poorly
documented in Hubli-Dharwad. Non-farm employmerg hreased in the three
taluka closest to the twin cities. This was patédy so for men (University of
Birminghamet al, 1998a, ii. p.29). The greatest increases weredostmial and
construction labourers working outside their vidag Construction workers were
sometimes in brickworks and stone quarries outdlte city (University of
Birminghamet al., 1998a, p.29), but these can activities can be as$tiondepend
upon a market for their outputs in the city.

Participation by women in the labour force increbaparticularly rapidly for
women in the three taluka nearest to Hubli-Dharwéolwever, female non-farm
employment increased much more slowly than maldicating that most women
were finding work in the lower paid farm sector {Warsity of Birminghamet al.,
1998a, p.19).

Relevant knowledge of strategy optionsfor land use and production

I ntroduction

The emphasis has been on composting and the ubés @nd waste in soil
ameliorants. Reviews of the use of waste genefzdlye been undertaken by
several teams and a summary of their observat®gs/en below. The potentials
for using waste for animal feed or aquaculture hasebeen adequately studied.
However, quite a lot is now known about the proicesf waste for soil
amelioration composting, but there is still a néedcontinue trials of the most
promising methods over several years. Potentiakfil contamination over the
long term, particularly in Kumasi, should be looksdnore carefully.

Institutional as well as technical means of enaptime poor to benefit from
composted waste have yet to be found. The munitgsmlhave to manage
disposal of waste anyway so perhaps the costsaofuping compost from waste
could be subsidised. It could be argued that thardéuof soil fertility maintenance
has to be with combinations of organic matter andrganic fertilizers. Not
enough is known about the optimum combinationhe$¢ from the points of view
of economics, soil fertility, soil physics and toity.
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Irrigation with contaminated water should be anamant theme for future
work. The contaminated water is high in nutrient&l sstream water is more
available to poorer people than borehole watersiBlesresearch topics include:
ways of using or managing the water in-field, saf@s practised in China and
elsewhere), characterising risks, benefits and fimaees, effects of sewage
treatment upon cropping system nutrient balance. Ude of sewage contaminated
water could perhaps be seen as part of the dyneimaicges in the PUI and only
adopted during early phases of development, tohaserl out later as the sewage
stream is cleaned up or consumer resistance iregeas

Green manure does not have much of a future inutban environment
unless hedgerow material can be used (@tgonia diversifolia) but farmers will
probably find the extra labour requirements diffico meet. Application rates of
10 tonnes / ha are suggested; evenTitionia there would be a problem of
obtaining sufficient material for any but the meatuable (probably horticultural)
crops.

The development of farm equipment, tools and pestdst processing
innovations that proximity to workshops in the urbeentres should be able to
encourage. has been almost totally ignored. Fompla the development of a
low cost compost or manure transporter for use dokinmasi may encourage
uptake of use of poultry manure (also see Chapter 3

Other areas where not enough is known include:

e Surface and groundwater hydrology in the areashamd urban expansion is
affecting the water table, pollution, seasonalitflaw, or yield.

» Interaction of sewage contaminated water and fispdnds, of which there
are > 100 around Kumasi.

If farmers are to steward the land more enthusialéfi the improvement of
security of tenure is an important area that ndedse addressed, especially in
Kumasi.

Soil maps and land capability and land use maps@radequately used in
the "planning" - if any takes place - of urban exgian. Use of GIS keeps maps
and mapping among the elite. The whole procesaraf tapability and land use
mapping has to be taken to the people in the @laand the urban fringe. There
has been considerable experience of the participat@duction of soil and land
use maps elsewhere. GIS has a role but it shoultheemme an end in itself (see
Chapter 7).
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Use of waste and sewage in the PUI - literature reviews

Introduction

There have been a number of reviews of use of veastesewage in the PUI.
In 1998. Allisonet al. (1998) conducted a review of the use of urbartevisthe
PUI in general. Other documents have included vevief the topic. For example
the Inception Report (University of Birminghagnal., 1998c) and Final Technical
Report (Nunan, 2000) of the "Urban Waste Utilisatiroject” (R7099) noted that
despite waste being widely used in India, therefave documented sources of
information, especially on the quality of USW asa@l amendment such as its
contribution to soil nutrients and the human healtipects. It was clear that
research into the health risks of using organictevasich as that derived from
USW had been minimal.

Examining the use of waste around Kumasi, Harrid &mith (1998)
provided a useful literature review, outlining theurces, ownership, utilisation,
economic value, market, distribution system of pssed products, soil fertility
value, competing uses of waste, constraints tgsatibn, processing, alternatives
to processed waste.

Potential for use of waste in agriculture

Summarising the findings of the reviews conductgdillison et al. (1998)
and Harris and Smith (1998) they found the follayvidifferent uses for
waste:Waste as animal feed (especially in urbanogsosed to peri-urban
environments).

« Solid municipal waste, nightsoil and sewage astttoesits of soil improvers

* Waste as fuel.

e Waste for aquaculture (faeces encourages growthalghe,
crustaceans).

» Waste for mushroom, yeast, algae growing.

»  Waste water for irrigation.

» Recycling of waste.

rotifers,

It may be noted here that so far, only waste satidte as soil improver,
nightsoil as soil improver and (to a lesser extewgste water for irrigation has
been examined in the PUI projects even though wastenimal feed was one of
the original purposes
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Technical benefits of composted waste

What little work has been published on the fextiilue of composted USW
indicated (Harris and Smith, 1998, p 24; UniversifyBirminghamet al, 1998c)
that compost improved the physical and chemicapgmies of the soil, reduced
disease and if applied to the surface as a muketiuced weed growth and
conserved soil moisture. Composted USW affects phgsical soil properties
through increased soil porosity (and thus increasdifration of rain, and
decreases runoff and erosion) and increased watding capacity and aeration.
Soil structure (which improves water holding capaand decreases susceptibility
to soil crusting) is improved.

Composted waste also supplies primary nutrientstéguvalues for USW
from India are 0.5% N, 0.3% P, 0.3% K (Nunan, 200833), increases enzyme
activity and decreases leaching of nitrogen. THemmefits can be improved by
adding rock phosphate, urea, and/or inoculatingy Wiobacter chroococcum or
Aspergillus awamori. Wood ash in compost can reduce Ca deficiency (for
example, groundnuts at flowering) or K deficiendgr(example, tomatoes at
flowering). Rice husks in compost can reduce siliceficiency. Adam (2000b)
notes that the uptake of nitrogen is more efficieotm inorganic fertilisers than
organics though the uptake of phosphorous is muefficient. As crop residues
constitute 90% of the total nutrients, proper réiogcof crop residue is beneficial
for soil nutrition. Modalities for use, rates, comditions for composted waste are
seriously under-researched.

It was also reported that composted waste cansaatdelivery agent for the
microbial control of pests (citing citrus in Califda) and so can have an inhibiting
effect on soil borne plant pathogens. It also dbates to the suppression of
nematode populations. Hollamtial. (1996a) quotes several authors who suggest
that organic mulch controls septoria leaf spot &mat green mulch controls
nematodes.

Factors affecting use of waste in soil ameliorants

The review (Allisonet al., 1998) goes on to examine the factors affectieg t
use of waste in agriculture such as type of agdricel (farming system, rural
livelihoods, crops, livestock); markets (for farnroguce and for waste);
knowledge, perceptions, preferences, social angiralilfactors; land tenure and
availability, and geography. It also discussesitisétutional and policy factors. A
bibliographical database on urban waste is included
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Congtraints and opportunities for use of waste as a soil ameliorant in Hubli-
Dharwad

The R7099 Inception report (University of Birminghaet al., 1998c)
reviews what little documentation on use of wasists in India. It notes that the
informal sector (mostly poor people) plays an intgot role in the southern cities.
The gender dimensions of waste collection are goaniderstood though it has
been pointed out above that women are increasiegigring paid employment
including farm labour. As source separation withouseholds and waste picking
generally is done by women (and children), chamgeise labour dynamics or the
market for organic waste will affect women's lihelods.

"Wet" organic waste is considered to be religiouptylluting so waste
pickers tend to be poor and / or low caste. Cultcoacerns about aesthetics and
odour are important constraints. Waste pickerseprief work independently and
not to be employed formally. However, there is idesable potential for NGOs
to link the formal (private and municipal) and infwal sectors.

Source separation is the key factor in producingdgquality compost. To
change habits, education is important as most agparin India is at household
level. However household commitment to separatimh @llection has been poor
in Hubli-Dharwad. Households do not want to makditmhal payments for more
organised waste collection as it is considerecktthe job of HDMC.

Some centralised composting plants were built é1870s and 1980s but
many of these closed due to high production colsisd( labour, transport);
inadequate maintenance and poor marketing of caiegp@soducts.

Neighbourhood composting schemes exist in somes arelndia - waste is
collected in separate containers and committeeanigg collections by people
employed by the scheme and who are funded by theeholds themselves, by
NGOs or by the Municipal Authorities.

The use of waste to provide soil conditioners dfected by a number of
economic, technical, human health, cultural anditit®onal constraints (Harris
and Smith, 1998). These constraints affect resepooe farmers particularly.

There may be alternative uses for waste that maydre profitable. Costs
of labour (if available), separation, collectiondatransport may be too high.
Increasing labour shortages / costs (due to cotmpetirom other employment
opportunities) occur at dump sites (to dig pits)l &or farmers (to empty pits and
sort the waste). These economic factors may makepaest unaffordable by
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farmers especially if alternative (inorganic) saiheliorants are available more
cheaply. Commercial vermiculture is now increagingbmmon in India to
compost wastes and the product is sold to gardamer$armers.

Composts are in increasingly short supply. Becafiskis, some farmers till
the soil earlier to adapt to changes in availabiiif composts. Also the use of
animal manure for composting is becoming more wialtic because of:

» Continuing competition for its use as a fuel ad @glcompost component;

* Adeclining availability of animal manure as a rlésii mechanisation;

» Proposed legislation that would evict cattle froities of over 500,000
inhabitants.

Farmers may thus turn to inorganic fertilizers althh the above also means
that the use of USW for compost may be more attactUnfortunately, the
declining quality (for example, because of incragsamounts of plastic) makes
use by farmers decreasingly viable without sourepagation. The declining
quality (especially increasing amounts of plastis®ans that farmers without
tractors are increasingly reluctant to hire themldov quality material. Only 35%
of municipal waste is now compostable.

The possibilities of phyto-toxicity (ammonia "bungl’, salt, phenolics, low
molecular weight organic acids) or nitrogen immsiilion due to high C:N ratios
mean there are some technical risks involved irutfgeof waste.

There are obvious risks to human health and sadety environmental
pollution. However, research has established thatposting kills off almost all
pathogens if the temperatures of the compost is digugh or the waste is stored
for periods of about a year (University of Birmirghet al., 1998c, p.17). There
is, nevertheless, a need for more research tolisstdiire minimum requirements.

Perhaps the greatest constraint is the lack otutishal support, especially
in the area of legislation regulations and contadl waste disposal and
environmental pollution and in such issues as tendre (as farmers are reluctant
to invest in insecure holdings).

Despite these constraints, the Hubli-Dharwad irioapteport (University of
Birminghamet al., 1998c) found that farmers were quite experienicedsing
composts, including USW but that it was the weafdnyners who have been the
main purchasers of compost. In particular, the psed vermi-composting of
USW by commercial sector (in Hubli-Dharwad) will leeen less accessible to
resource-poor and marginal farmers.
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Processing of waste into compost
The advantages of composting are that it:

* Sanitises waste.
* Reduces waste volume.
» Reduces phytotoxic propertiesd. High C:N ratio).

Aerobic systems are favoured as anaerobic systemduge methane
(although if controlled, this could be capturedhie form of "biogas"), use more
complex technology, are more difficult to manage ame slower than aerobic
systems.

Aerobic systems include:

* Open systems.

e Windrows in lines 2 to 3 m high and turned regwiarl

»  Static piles aerated using pipes (pumped air oosgpimeric pressure).
» In-vessel systems (healthier and quicker but expens

* Vermicomposting.

The review (Harris and Smith, 1998) discusses tes pnd cons of various
scales of composting from household to municipalgyel (Table 5.6) and
different management / financing options (privateblic). Processing constraints
include: land availability, technology and managetnequired (such as sieves
and magnets needed for larger scale operatiorig)atel, matching supply with
capacity, lack of institutional support, legislatjaegulations, control, and public
acceptability.

Recommendations

Harris and Smith (1998) recommended increased upeudtry manure and
compost, application to vegetables and other hahevcrops, and municipal and
community level composting.

Urban waste as a soil conditioner around Kumasi

The baseline study (Hollaret al., 1996a, p.52) and the consultancy report
(Harris and Smith, 1998) give evaluations of waateund Kumasi. The latter
considers:
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e The present availability of waste (Hollaadal., 1996a ,Table 5.4).

* The present utilisation of waste (Hollaettal., 1996a, Table 5.6).

» Alternative uses of waste (Harris and Smith, 13989).

* Potential for development (Harris and Smith, 19989).

»  Suitability for different farming systems (HarriscaSmith, 1998, p.43).

The availability of waste, possible managementdgricultural purposes,
usefulness for different farming systems and p@énise of poultry manure in
different farming systems are summarised in Tablésand 5.6. Data (annual
figures) provided by Adam (2000b), quoting Kindné@ssBrook (2000) and the
Baseline Study (Hollanet al., 1996a, p. 52-57) have also been included.

Researchable constraints (Hollagidl., 1996a, p. 65) are:

* Quantification of potential value of organic wasfmsfarmers.

» Investigation of potential use of food wastes (costp,cattle-feed?).

» Development of further USW based composts.

* Investigation / development of organisation of wastocessing / transport /
privatisation / incentives.

The following three tables (Tables 5.5 to 5.7) prg#sin summary form,
availability of waste, possible strategies forute (particularly the potential for
use of composted urban waste) in agriculture arédurdasi.

Animal waste in composts around Kumasi

Of the 4,800 t of inorganic fertilisers marketed<immasi, only 10% is used
in the peri-urban area. Very little of the animahmares available is used as
fertiliser except poultry manure. The main constraeems to be transport costs.

Of the 34,000 t of poultry manure produced arounmnksi annually, about
67% is used as fertiliser in the peri-urban areaufmmary of results of trials with
poultry manure is presented in Chapter 3. TablesGrBmarises the potential for
use of poultry manure in farming systems around &sim

The increased use of pig manure is suggested asssbpity in several
reports €.0. Nunan, 2000). Several authors have mentionecptgahanure could
be more extensively used if the pigs were rearqubirs.
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Table 5.5. Availability of waste around Kumasi

Material

Availability

Comments

Municipal, domestic

and commercial wast

42510500 t ¢
b (100,000 t 1)

Figure represents only c. 45% of the total.
OM is 87% in Accra (75 to 90%? in Kumas
but no data on spatial or temporal variation
Also used for land reclamation and animal
feed in Kumai but mainly dumped in tips or
land fill sites. Siting of latter a continual
problem. Contamination of surface and
groundwater resources is expected but the
has been little research. Increasing problen
accumulating waste in the districts around
Kumasi. KMA propose to compost waste as
part of their waste management plans but t
market for composted waste has still to be
established. Because KMA has to dispose
waste, it may be economic to subsidise farrj
use of composts produced.

n of

he

her

‘Black soil’ (material | ? Use is limited. Collected by individuals for
decomposeth situ at topsoil / horticulture; time consuming to
dump sites) extract.

Night soil and sewagé 336 nt day* 43 truck loads. Present sewage facilities ve

sludge

(250 to 350 t &;
100,000 my™?)

inadequate. Mainly collected and dumped
into rivers by municipality. Obvious hazard
downstream. Mixing with sawdust has beer
suggested. Trials on combining USW or
sawdust with nightsoil were suggested.

ry

Market & hotel waste

80 to 85 t'd
(20,000 t ¥

Estimated to be 80% organic. Mostly from
central market; contaminated by plastic bag
and faeces. Mainly dumped. Mixing with
sawdust has been suggested.

n

Slaughterhouse wast

b Probably low

Disposed ofamege system, horns used
for crafts, bones for glue

Sawdust

15,000 t
stockpile +
40 t day*

(6000 t y* ?)

Use for compost thought to be unviable. Ug
for poultry bedding. Some industrial use.
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Table 5.5 (continued). Availability of waste around Kumasi

Poultry manure

34 t ddyfor
large units

There are c. 300 poultry farms around
Kumasi of unknown size. Collection for
compost could be a problem but many pou

units will deliver for cost of transport only (g.

C300 to C 1000 per tonne?). Deep litter
system using sawdust & shavings increase
C:N ratio. Trials needed. Farmers reluctant
use as considered "unclean"”.

try

to

Other animal manure

?

Unknown potential for fssheep, goat,

cattle, pig, manure. Some used for fish feed.

Brewery waste

Low (6,000 tly
of grain; 30 t

Some used for livestock feed.

of yeast)
Soap factory Very low
palm oil 135,000 t ¥ Construction (palm fibre).

.. by-

E p?loducts
= % cassava ? Some used for livestock feed.
S § peel
L o cocoa shellf ? Fuel

Crop residues

GOAN (Ghana Organic Farming Netowrk
have been demonstrating and training farm
in the production of compost. It contains dry
and fresh vegetables, cut grass, household
waste and wood ash. The compost is
produced in heaps (Field trip to Duase, Fin
Workshop, KNRMP). Hollanét al. (1996a)
reported that composting was not common
around Kumasi. Demonstrating composts
may be a better strategy than trying to
introduce people to composting

ers

==
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Table 5.6. Possible strategies for the use of waste in agriculture around

Kumasi.

Strategy

Comments

Use of urban
waste

Does not include the required ‘composting' aspeatrbp protection.
Limited opportunity to manipulate quality.
Major disadvantages as discussed above (Table 5.5).

Urban home Often traditionally practised in an "unintentionalay with back garden heaps g
composting pits. Mainly household waste/ livestock wastes somg residues.
Limited capacity to deal with large amounts of urlveaste.
Many urban producers don't have gardens to usectin@ost.
Resistance because of attraction of flies. Ratssaa#les.
Relies on raising awareness.
Peri-urban Widely practiced in India.
backyard Limited opportunity to manipulate quality.
composting Doesn't address the problem or potential of urbastev
On-farm Usually relevant to farm wastes from livestock anap residues hut may also
composting include household waste.
Labour a major constraint.
Doesn't address the problem or potential of urbastev
On-farm Has worked in some areas where farmers receiveftallastes.

composting with
waste input from
peri-urban
community or
urban areas

Offers possibility of selecting higher value wasdtasco-composting.
Labour a major constraint, only possible with mialdabour requiring
techniques.

Likely cultural constraints to handling certain weas/pes.

Transport a major problem: contrary to principleomposting as close as
possible to site of waste production/ collection.

Peri-urban Doesn't address the problem or potential of urbastev

community Very few villages have their refuse collected bg kbcal authority or district

composting assembly: therefore, waste is available Land i&elylto be a constraint.
Rubbish dumps are currently usually maintainedhigytomen in the village:
may need some additional/ voluntary labour.
Limited opportunity for commercial development.

Peri-urban Many urban producers don't have gardens to usectin@ost.

community Offers possibility of selecting higher value wadi@sco-composting such as

composting with
other urban &
peri-urban input

surplus chicken manure some of which is availatledri-urban areas.

Offers possibility of deliberately manipulating cposting process to enhance
crop protection aspects.

Likely cultural constraints to handling certain weas/pes.

Transport a major problem; contrary to principleomposting as close as
possible to site of waste production/ collection.

General pros and cons of community composting disedl below.
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Table 5.6.(continued). Possible strategies for the use of waste in agriculture
around Kumasi.

Strategy

Comments

Urban
community
composting

Successful in some areas.

Requires effective community organisation or NG®vity; more difficult than
in village communities.

Difficulty in sustaining voluntary labour.

Limited commercial prospects.

Likely mismatch between producers of waste andsusiecompost.
Appropriate in areas inaccessible for refuse ctitles or where collections are
unreliable.

Offers possibility of selecting higher value wasf@sco-composting livestock,
market, organic household. agro-industrial wastes.

Offers possibility of deliberately manipulating cposting process to enhance
crop protection aspects.

Waste separation at source .ay be possible in higbeme areas.

May encounter resistance from municipal authorities see waste management
as their business.

Likely to encounter difficulties in access to adatuland and water resources.
May experience difficulty in disposing of low valnen-compostables in the
waste.

General pros and cons of community composting gised below.

Private
enterprise
(small/ medium
scale)

More likely to be on urban fringe than in outeripgban area.

Poorly understood waste streams.

Currently very poorly developed market for orgafeidiliser.

Offers possibility of selecting higher value wasf@sco-composting; livestock
market; organic household; agro-industrial wastes.

Offers possibility of deliberately manipulating cposting process to enhance
crop protection aspects.

Waste separation at source may be possible in higbeme areas;

Requires significant investment, even for low teptions.

Municipal large
scale

Land available and secure.

Assumes municipal collection service.

Close link, physically and administratively, betwemllection/delivery sites,
composting and landfill.

Possible subsidy, direct or hidden from municipgharities.

May generate revenue at least to offset costs.

Likely to have (or train) staff to a reasonablent@cal level and better able to
handle more difficult wastes such as nightsoil wdizst.

Can achieve good sanitation of wastes.

Possible separation of major categories only, siscimarket wastes, for
composting.

Large volume production, but depends on maintaitemgl of technology.
Tends to become bureaucratic and inefficient.
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Table 5.7. Potential use of composted urban wastes in different farming
systems around Kumasi.

Farming Potential for
use of . .
system composted Opportunities & constraints
urban wastes

Bush fallow Very low Traditional bush fallow system for subsiste plus|

mixed surplus.

Limited current use of inputs.

Sole crop Low Bush fallow system but often more for cash

cereals income.

Limited fertiliser inputs, relatively large scale
farms.

Likely to encounter major logistical constraints.
Very impressive short-term soil fertility crop
protection benefits would have to be demonstra
and very favourable cost-benefit relationships .

Sole crop Low/ medium | Sometimes opportunistic cultivationpast of

vegetables bush fallow rotation.

(dry season) Opportunities and constraints as above.
Greater requirement for pest and disease contrqg
and higher value of crops may increase potentig

Sole crop Medium/high | Especially where this forms an intensive use of

vegetables land over several years.

(irrigated)

Specialised Medium/high Continuous cropping of cash crops closerban

valley-bottom markets and sources of compost.

cropping Considerable potential for increasing yields.
Likely to be favourable cost-benefit relationship.

Tree crops Low/ medium Perennial crops which carefiefrom
applications as muich.

Backyard Medium Continuous cropping, mixture of perenniad an

farms annual crops.

Opportunity for long-term building of soil fertilit
Production may be mainly for home consumptio|
with less concern for yield and less willingness {

purchase/ transport centrally produced compost.

Natural place for using products of home compdg

o =

and small scale community compost products.
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Table 5.8. Potential use of poultry manurein different farming systems

Farming Potential for Opportunities & constraints
system use poultry

manure
Bush Very low Limited current use of inputs.
fallow
mixed
cropping
Sole crop | Medium Less logistical constraints than with costpo
cereals Growing commercial agricultural sector?
Sole crop | Medium Possibly as an alternative to chemicallfsetis.
vegetables
(dry
season)
Sole crop | Medium/ high | Especially where this means an isitenuse of
vegetables land over several years.
(irrigated)
Specialised| Medium / high | Continuous cropping of cash crops close to urlpan
valley- markets and sources of compost.
bottom Considerable potential for increasing yields.
cropping Likely to be favourable cost-benefit relationship.
Tree crops| Medium May be selected because of pedtenedium /

long term effect of manures

Backyard | Medium /high | Convenient and easy to use in the same way gs a
farms fertiliser

Source: Harris and Smith (1998).

Potential for use of waste as a soil conditioner around Hubli-Dharwad

The potential use of municipal solid waste (USW)aasoil conditioner
around Hubli- Dharwad was investigated by the " drbWaste Utilisation
Project" (R7099). The aim was to investigate ndy e@chnical aspects but more
importantly the institutional and policy issues.€Bk latter have been summarised
and evaluated elsewhere.
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Thetrials

Field trials were conducted on 10 farmers fieldswo villages, following
composting trials conducted in Phase 1 of thatgatojDetails of the pit and
compost preparations are given in University ohiitghamet al. (1999a, 1999b)
for Phase 1 and for Phase 2, respectively. Onlyposis generated in Phase 2
were used for field trials. The treatments usedtfercomposting trials were:

e Sorted USW [Phases 1 & 2].

» Sorted USW + 25% Distillers Sludge (DS) [Phases4].&

e Sorted USW + vermicomposting (V) [Phases 1 & 2].

» Sorted USW + 25% night soil (NS) [Phase 2 only].

e Sorted USW + 50% DS [Phase 1 only].

* Sorted USW + 75% DS [Phase 1 only].

e Sorted USW + vermicomposting (V) + 50% DS [Phase 1]

» Sorted USW +Azospirillium bacteria + rock phosphate [Phase 1].
e Sorted USW + 5% cattle manure [Phase 1 only].

In the trials with distillers sludge and night sdil kg culture of each of the
bacteria Bacillus polymyxa (phosphorous solubilising) andzospirillum spp.
(nitrogen fixing) were added/t USW (University ofrBinghamet al., 1999a). It
was apparent in the trials that 90 days was acsefffi length of time for the
composting to take place but there is a need terahirte the optimum time and
conditions. A summary of the chemical analyses l# tarious treatments
compared to pit compost (PC) is given in Table 5.9.

No treatment stands out in terms of nutrient le\aid their performance
from a nutrient point of view would depend on tle#l snd crop. Generally, the
additions of night soil or brewers sludge improveéde USW as did
vermicomposting. Nitrogen and potassium were bottel for all the treatments
than for PC and only USW + V and USW + NS had shghigher P values. The
EC indicates that all the treatments are marginsdlijne. There may be some
potential for salt build up, especially in the Wasoils which have impeded
drainage.

Levels of Mg, Cu and Mn are all much higher in theatments than the
levels in PC but are not thought to be a problenest may be beneficial though
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little is known about the existing micro-nutriematsis of the soils or the uptake by
the crops. More research on heavy metal aspectdSW based products is
required. In particular metals such as mercuryd,leadmium and chromium need
to be assessed.

Table 5.9. Comparison between properties of farm yard manure
(probably pit compost) and sorted municipal solid waste in Hubli-Dharwad
experiments.

Analysis | FYM Comparison of treatmentswith FYM

pH 7.2 | all slightly more alkaline (USW alone was thighest
(8.0)

EC ds nt 0.2 | 5to 13 times higher (USW + DS highest)

N% 1 40% (USW alone) to 70% (USW + DS) of PC

P% 0.5 | USW & USW+DS were 70% of PC, USW+V |&
USW+NS were 10 to 20% higher

K% 0.8 | all 25% to 30% higher than PC

Ca% 0.2 | all 15% to 24% higher than PC

Mg% 0.15| all5to 12 times PC

S% 0.2 | 25% less to 25% higher than PC

Cu ppm 0.45 about 20 times PC

Mn ppm 110 15% to 25% of PC

Fe ppm 35 about 50% to 70% of PC

Zn ppm 25 about 20% of PC

Source: Nunan (2000)

It was estimated (University of Birminghaghal., 1999a) that USW itself in
Hubli-Dharwad consisted of:

» 35% compostable waste.

» 35to 40% of plastics, glass, rubber.
e 15 to 20% of building debris.

* 5% of metal.

510 10% of woody biomass.

The proportion of the latter four items vary by ssa No actual analysis of
constituents or chemical analyses for the USW, tréghi or distiller’'s sludge used
are presented. This may make applications of tkeareh to other parts of the
world more difficult. It may also have clarified ehmost important processes
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involved if further treatments in which the bacteviere added to the USW al8ne
was included and if the two species of bacteriaewadded singly as well as
together. It is difficult to know to what extentetimprovements observed are due
to the bacteria and those due to the night sddigiillers sludge.

Comparison of treatments

Overall performance of the different treatmentdaur different crops in 10
villages (Nunan, 2000, p.35) were (in order of perfance):

e Sorted USW + night soil.

» Sorted USW + vermicomposting.
» Sorted USW alone.

» Sorted USW + distillers sludge.

e Farmer's own practice.

The trials each ran for only one season but it swspected that benefits
were not necessarily obvious in the first seasamger term trials would be
needed to address this question. Results are peesenChapter 3 (Table 3.1).
Night soil or vermi-composting seem to be the namhbtantageous treatments and
this was supported by analyses of nutrient uptake.

Social and ingtitutional aspects

The research on waste (Nunan, 2000) reinforcedithve that a tradition of
using compost exists in the area of Hubli-Dharwadact farmers prefer organic
fertilisers to inorganic sources of nutrients. Hoemr there are a range of
constraints that discourage the expansion of wastesuch as cost, transport and
decreasing quality.

One of the most important constraints is that itdifficult to achieve
significant commitment to separation at source atiskhold level. Thus,
separation is an important bottleneck, and consetyu¢he different types of
waste are not being collected separately. The cipality has an inadequate
waste collection system and the dump sites are nmmbaged / sited in an
environmentally sensitive way.

Traditionally, farmers are allowed access to USp¥.tSome are concerned
that increasing commercialisation may halt thiscpca (though as pointed out
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above it is becoming less economic for farmersoitect and use USW). The
private sector and NGOs could be persuaded to beaorolved in the separation,
processing and distribution of waste products &atithere is a range of products
sold at different prices.

HDMC is addressing some of these problems but #@&9R project report
emphasises that an integrated systems approaciste management in which
waste is perceived as a resource, is required €Tibex range of different sources
and uses of waste but there is a need to betterstacid the interactions between
these. Different methods of composting need texpdored (as turning composts
in pits is difficult) and the health and managenwtihcorporation of night soil
needs further exploration.

Use of municipal waste around Kano, Nigeria

It is interesting to compare the situation in Kumagh that of Kano in
northern Nigeria. Lewcock (1995) describes an eapieri-urban DFID funded
project there (Lewcock, 1994). He made the follaypoints:

» Use of waste for agriculture is well established dmas been practised for
several centuries in Kano.

* In the 1960s, 25% of fertiliser needs in the pebiam environment were met
by reuse of municipal waste.

e By the 1990s, the area is which waste was usedrtadased, though after
the replacement of the traditional donkey modearfgporting the waste with
municipal tipper trucks in the 1980s and the subeatdeterioration of the
lorries, supply difficulties were being experienc@atojects developed for
Hubli-Dharwad or Kumasi should note this).

* The waste was composed of:

= Street and household waste;

= Unmixed manure;

= Other material (such as tannery waste, abattoialoffiaste
water).

e The Challwa River is heavily polluted with housahahd industrial waste (as
is the case in many other PUI), and it is an ingoutrsource of irrigation water
for horticultural crops.

 As in Ghana and India, the urban waste has deddasquality (such as
increased proportion of plastic bags).

e The perceived benefits, methods of use and prefeseare similar to Hubli-
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Dharwad and Kumasi.

e Asin Hubli-Dharwad and Kumasi, there is increaginigate involvement.

* Waste is not formally composted in Kano and therdfibility of composted
waste by resource-poor farmers is questioned.

Use of sewage-contaminated water around Hubli-Dharwad

Introduction

An examination of the use of sewage contaminatexhist water was not a
specific purpose of the Hubli-Dharwad PUI projedtawever there have been
some incidental outputs such as Hunshall. (1997), a section in University of
Birminghamet al. (1998d3 and comments in the baseline study (University of
Birmingham et al., 1998a). There is no treatment of sewage aroundliH
Dharwad, even though it is estimated that 60 nmillitres of sewage per day are
produced (Hunshadt al., 1997) Some liquid presumably drains to the wtble,
but much of the solid and liquid sewage finds itsyvinto the surrounding water
courses.

Impact on weeds and pests

A major drawback of the use of sewage contaminataetkr is increased
levels of weeds and insect pests on crops (whietalse of the high value of the
crop, encourages farmers to use organo-phosplsteticides, often with no
protective clothing).

Water quality

The stream water does not suffer from heavy metalaanination due to the
absence of heavy industry in the area. Howevea) satspended solids are high
(110 mg 1) and dissolved solids are also high (780 figand could affect salt
sensitive cropfé’. The nitrogen concentration was around 12 ppm hvipiartly
explains why the yields of stream irrigated crops éanecdotally) 25 to 30%
higher than those irrigated from boreholes. A sumnud some of the chemical
analyses of the water (Hunslehl., 1997) is given below in Table 5.10.
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Table 5.10 Properties of sewage contaminated irrigation water, Dharwad

Par ameter Quality assessment
pH neutral to slightly alkaline
Biological Oxygen Demand (BOD) 2 to 19 times acabf#
limits for potable water
2 to 9 times acceptabl
limits for potable water
Good: 20 to 120 g per tohne
some samples are
marginally saline
slight to moderate chlorine
hazard for crops

Chemical Oxygen Demand (COD)

Suspended solids
Dissolved solids

Chlorine

Source: Hunshadt al. (1997)

Health aspects

In a brief and poorly thought out study of 40 mernwo villages near Hubli-
Dharwad where fields were irrigated with sewagetaminated stream water
(Hunshalet al., 1997), it was reported that the water had areesdvaffect on
irrigators' health. However, the men were simplyareined for any health
problems. Consequently many of the diseases l{®ech as varicose veins!) are
certainly not water borne. The conclusion that gogjivitis, and dermatological
and gastro-intestinal diseases are higher in ptipokexposed to contaminated
irrigations water needs to be treated with soméi@auFurthermore, the study had
no control (40 men or women who had never been segdo contaminated
irrigation water) and thus the study would seenbéoinconclusive. However,
samples of irrigation water taken from one villagéibited the following micro-
biological analyses:

Total bacterial growth: 12 x fonit
E. coli (unspecified type(s)): 4 x fonit
Total fungi: 2.8 x 1bml™*

Economic aspects of using sewage contaminated water

Producing vegetables for sale during the dry seasesns that farmers can
sell for three to five times the kharif season @sicAlso, as pumping from a water
course is cheaper than from a borehole, it is rmooessible to farmers with fewer
financial resources.
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It is not clear what the status of HDMC's attempt get finance for
processing is and what their treatment preferewcesd be.

Research requirements
This topic needs further research, especially: -

e Quality and quantity of sewage contaminated watail@ble;

»  Groundwater monitoring for contamination (wells dateholes);
«  Solil nutrition and toxicity aspects;

* IPM methods for managing the relatively high lev&#lpests;

e To clarify the human health hazards.

Sewage contaminated water around Kumasi

Kasanga (1998, Appendix 7) presented some anabfseater in the River
Oda, at the confluence of the R. Oda and R. Saisthe public water draw-off
point for the R. Seisa and R. Oda and at a poi@tri@way from the public draw-
off point. The water is slightly to moderately salifor irrigation purposes. BOD
and COD are generally borderline moderate thoughQ@®D at one site was high.
The Appendix refers to an (un-named) report wham#l that R. Seisa contained
bilharzia and Guinea Worm vectors.

Green manures and mulches

Only a brief account of a trial withlucuna sp. (species not mentioned) as a
green manure is reported (Quansadl., 2000). No details of application rates or
trial design are given. It is concluded that:

* Mulches reduce evaporation by keeping surface @u so conserve
moisture.

* Yields are better (than slash and burn).

* Insects may hide in the muich.

» Farmers are aware of the benefits of mulching.



163 The Peri-Urban Interface: a Tale of Two Cities

There is clearly a need for better designed tngith Mucuna and other
green manures and mulches. However it seems unlikat green manures will
pay a significant part in improving soil fertiliip the PUI where land and labour
are in such short supply.

Potential for using slaughterhouse waste in compost

Farinet and Dioh (1998) at a conference on perauidgriculture in sub-
Saharan Africa in Montpelier described the 'TrafpRrocess' developed by
CIRAD for the production of biogas and compost dg'. The blocks are
composed of 75% compost and 25% sand with smaluata®f fungicides and
water-retaining chemicals. Seeds are planted aseld-directly in the blocks. The
blocks are increasingly used by peri-urban agticalists around Dakar in
Senegal. The process could be tested in Kumasi.

Natural resource management at a watershed level (Kumasi)

The "Kumasi Natural Resource Management at the hatae Level”
Project (R7330) commenced in 1999 with the purpdsdeveloping a framework
for sustainable and equitable water resource mamagle It sets out to do this
through participatory research and traditional rrarimg methods (CEDAR, 1999,
p.9) at a watershed level. The project will concatet on examination of water
resources in two sample watersheds in the Kumasi @Dwabi and Sisa-Oda).
The project will minimise primary data collectioncaseek rather to integrate and
collate what is already available. One aim willtbeinvestigate how catchments
upstream of Kumasi affect Kumasi and how Kumase@a$ rivers downstream.
PRAs will be used to characterise villages usingngects, group narrative
discussions, diagrammatic representations.

The project will also parameterise (using existorgeasily collected data)
diagnostic frameworks which will assist in identify likely consequences of land
use and cover changes or point pollution eventghenhydrological and soil
erosional systems. It is assumed that changed iiséead to pollution or land
degradation (but this is not necessarily the casgjessments will include: rapid
field assessments, conceptual models and GIS matigny lumped parameter
statistical models, distributed process-based sitiaui models; mainly the first
two. Approaches to assessment of erosion risk,r rivetwork pollution and
groundwater pollution models using GIS methodsdéseussed.

Although research into natural resource manageraeiat watershed level
may produce useful results, it seems unlikely & $tage that the administrative
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institutionalisation of natural resource managenatrat watershed level is a viable
strategy.

The R7330 Inception Report (CEDAR, 1999) givessa dif further work

required:

e Comparison of water quality sampling with percepsioof pollution which
may lead to alternative, low-cost, managementesjies.

* Land use changes and effects on the environmernteaith.

» Development of a methodology for monitoring lané ahanges.

» Basic hydrological data.

*  Water use and management.

* Waste management, siting (and alternatives) and dffect on the
environment.

e Tree planting data (or promotion).

» Information on relationships and responsibilitiefs gpvernment and local
institutions vis-a-vis water / refuse / sewage.

Participatory planning

Participation needs to go further than the use &A% to help in
characterisation of an area (Brook, 2000, p.13wm of the case study villages,
PRAs were undertaken to determine natural resodmelopment priorities.
Proposals from villagers included:

» Village level planning of village layout.
e Construction of a market.

* Protection of stream.

* Re-siting of refuse dump.

* Improved sanitation (latrines).

» Bore-hole and hand pump.

The villagers, with minimal help, subsequently umdek a stream
protection project and a well construction projethis illustrates the need for
increased emphasis on participatory methods. L#dems to have been done
about the development of village level planninge tformation of self-help
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groups, institutionalisation of participation allage level despite the fact that the
topic has been raised often during the workshopedseivhere.

Formal planning and land management

Williams (2000) stated that in Kumasi, planninghe peri-urban areas
should pay more attention to:

The possible loss of good agricultural land to lmy$good agricultural
land, especially irrigable land needs to be presiv

e The loss of fuel wood and timber resources (tredsbg@or fuel and
windbreaks) around villages should be establismednaaintained, although it
is not suggested who would be responsible for this;

» The impact of sand winning and quarrying on theiremment and potential
benefits (it is possible that sand winning sitesibed for waste disposal);

e Soll erosion undercutting houses.

The mechanisms and technical inputs (GIS, soil/ldasdsification maps) for
such planning are not mentioned.

Priorities identified at workshop on urban and semi-urban agriculture,
Accra, August 1999™

Some of the priorities for future research ideatlfiat this conference that
relate to soil and water management are summabisieal.

Water

Agricultural production should be made safer withus on institutionalised
water quality monitoring (including agrochemicalshexe necessary) and
certification programmes, which should be transpiafer the farmers. Sources of
pollution should be identified and legal disincea addressed for point source
polluting activities (car wash facilities eikcCommunity-based water management
in urban and PU areas could be supported with carityabased water treatment
technology.

Sustainable use of lowlands (wetlands) should lveldped, including:

e Ecological and hydrological impact studies of wedls used for urban and
peri-urban agriculture,
» Participatory technology development for urban ped-urban wetlands.

Soil
The (community) knowledge bases on soil fertiligclihe and soil contamination
in peri-urban farming systems and on the safe dseompost and adequate
application methods including the monitoring oflmagenic contamination due to
the use of non-matured compost, needs to be imgrove

Use of waste and nutrient recycling:

e Gain an understanding of nutrient flows in existitlg farming systems.

» Typology of farming systems.

e Mapping nutrient flows in different farming systems

» Attitudes, perceptions, and demand for waste stigamucts for soil fertility
improvement within different farming systems.

e Quantify the amounts and value of materials avkilabnd assess the
agricultural potential of urban waste materialsrestigating.

» Different storage options, application rates, arxtures.

e Long-term benefits, not just short-term fertilisingalue (may require
methodology development).

» Short- and long-term negative effects on soil qualifertility.

» Specific applications for different crops.

» Develop & test appropriate waste processing teduyie$ for a range of
purposes that are sustainable given current res@angstraints.

* Improve research uptake and promotion pathways.

* Research solutions to institutional policy anddisssues.

e Address major gaps in the dissemination and exdarH existing knowledge
and research findings; ensure that appropriateeffiedtive uptake pathways
are incorporated into any research initiativeslude training and support of
extension services.

Notes

1 A paper presented at the FAO / IBSRAM Internatiaiarkshop: "Urban
and peri-urban agriculture: closing the nutrientleyfor urban food security and
environmental protection"”, Accra, 2-6 August, 1999

(http://www.cityfarmer.org/africaworkshop.html)

Z Nsiah-Gyabaah (2000) reported it to be 1,500 mnttis may have been a
"guesstimate”. A 55 year mean figure of 1488 mmiven for Kumasi Airport in
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CEDAR (1999, p.11). There seems to be some doudssilply arising from
location of meteorological stations.

® Results are being entered into KUMINFO but weré anailable at the
time of the review. They will complement the datateeed as a result of a
consultancy by Gibbs Ltd (consultants) in 1999.

“Exchange rate February 2000: £1.00 = Rs 68.00.

" Reduced fertility and shorter fallows were repdria /3 of villages
studied

8 Based on a report presented at the FAO / IBSRANerhational
Workshop: "Urban and peri-urban agriculture: clgsihe nutrient cycle for urban
food security and environmental protection”, Ac&#& August, 1999

(http://www.cityfarmer.org/africaworkshop.html

8 Based on a report presented at the FAO / IBSRANerfational
Workshop: "Urban and peri-urban agriculture: clgsihe nutrient cycle for urban
food security and environmental protection”, Ac&#& August, 1999

(http://www.cityfarmer.org/africaworkshop.html
° This was requested but never implemented

% Much of the data presented in this workshop weesgnted as tables with
no or little interpretation.

™ The Electrical Conductivity (in dS/m) should bepegximately equal to
the total dissolved solids [in ppm] x 1.5 /1000 khe actual EC was lower than
this. This raises some doubts about the reliabilitthe analyses.

2http:/www .cityfarrner.org/africaworkshop.html
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6 Thelivelihood strategies of poor
householdsin the peri-urban
Interfaces of Hubli-Dharwad and
Kumas

Poverty and the peri-urban interface

There has been little explicit work to date on thgact of peri-urban
processes on household livelihood strategies. DFNRSP commissioned a study
on poverty and the peri-urban interface (Rakodi99)9to guide research in
poverty-focused peri-urban natural resource managerithe conclusions arising
from the study were as follows:

e There is very little available information that ksospecifically at poverty in
peri-urban areas.

e A process of increased differentiation or polar@atetween capitalist and
subsistence producers is often referred to in pdxdn areas.

« Those who cannot take advantage of the opporteniesented by urban
markets include the already land poor, those whe fsufficient capital to
purchase land and/or intensify production, andeheblo are excluded from
credit and extension systems. Often, women findate difficult than men to
access all these resources.

e Urban pressures on common pool resources such rastdp rivers and
wetlands, may lead to environmental degradationreddced access by the
poor to products they were previously able to gathe

* Residents in villages within the zone of peri-urbafluence are presented
with alternative economic opportunities in the engiag urban economy.
This might result from agricultural intensificatiodemand for raw materials,
wage employment in urban enterprises or opporasitr self-employment.

e There is very little information available on presses of social change in
peri-urban villages.

e There is likely to be increasing competition fosaarces (such as water,
building materials, energy) between local commasitithin the peri-urban
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area and the city. Analyses of the relative actessfrastructure of rich and
poor households are scarce.

Building on these conclusions, Rakodi (1999, pp&s forward a number
of hypotheses:

In the early stages of urban influence and/or tteroparts of the peri-urban
interface the opportunities for farm enterpriseseexi the threats. Those who
benefit tend to be the larger farmers, while thede are least able to take
advantage of the opportunities are smaller farmérs lack capital and surplus
land, leading to increased differentiation. Inciregsaccess by small farmers to
capital and other farm inputs would enable thenintease productivity and
benefit from increased sale of surplus produce.

In the later stages of urban influence on the urbamge areas or the
outskirts of the built up area, the threats to faemterprises outweigh the
opportunities, leading to increasing abandonmerfaohing. Those who benefit
from this process are those who can either sall tarspeculators or developers or
have the capacity to develop it. Those who losd terhave little or no land, are
dependent on wage or casual labour in other faomalf or part of their incomes,
and are unable to take advantage of alternativeogoim opportunities in the
urban labour market, because households and tlewbers lack labour power,
skills, contacts, capital, or freedom of movemdiftose who have insecure rights
to land, or who have little to sell, and who areleded from urban labour market
opportunities may be impoverished and, in any cdgtgrentiation is likely to
increase. Women are likely to be disproportionasdigcted.

Farmland may be converted from subsistence foodlymt®on to either
commercial production for the urban market or urldawelopment. If the food
producers are unable to access alternative incemergting activities, households
will suffer from increased food insecurity, whiclilvbe associated with increased
malnutrition and poorer health status.

Those seeking new economic opportunities are likelface barriers to entry
erected by those already pursuing particular incgeeerating activities. As a
result, those who are forced to abandon cultivatind related activities on their
own land will become more reliant on casual workt@ less lucrative informal
sector trading and service occupations, and ungmaot rates will increase.



170 The Peri-urban interface: a Tale of Two Cities

These hypotheses could be used to feed into fuagearch projects. The
focus should, however, be on how natural resowsted peri-urban processes
impact upon poor households, who may reside in cégtres as much as in
villages on the outskirts of Any work that aimsingprove the livelihoods of poor
people through sustainably enhanced production mnductivity or renewable
natural resource systems must have a good undéirsgaof the livelihood
strategies of poor households. Knowing who therpage and how poor
households respond to changes in natural resouombugtion systems resulting
from urban development is critical to the desigrefféctively targeted research
and development activities.

The sustainable livelihoods framework

The concept of livelihood strategies builds on tiev widely accepted
broad interpretation of poverty. That is, that ptywés viewed as including a lack
of basic needs, income/consumption, assets (miatena non-material),
dignity/autonomy, social inclusion, equality (gendad ethnicity) and political
freedom/security (Carney, 1999). Broad interpreteti of poverty facilitate
analysis of the many causes and manifestationsowérfy, leading to more
creative and effective solutions.

A widely accepted definition of a livelihood proed by Chambers and
Conway is given in Carney (1999, p.4), as:

a livelihood comprises the capabilities, assetsliting both material
and social resources) and activities required foneans of living. A

livelihood is sustainable when it can cope with amdover from

stresses and shocks and maintain or enhance #bitaps and assets
both now and in the future, while not underminihg hatural resource
base.

Singh and Gilman (1999, p.540) suggest that “lhadid systems consist of a
complex and diverse set of economic, social, angsipal strategies. These are
realised through the activities, assets and emtitfés by which individuals make a
living”. Building on the understanding of livelihdosystems and strategies,
Chambers and Conway, and Singh and Gilman go defioe what is understood
by sustainable livelihoods. Singh and Gilman (1999, p.540) define sustainable
livelihoods as those “derived from people’s capesito exercise choice, access
opportunities and resources, and use them in viaysib not foreclose options for
others to make their living, either now, or in thd&ure”. The definition of
sustainable livelihoods has led to the developrnangpproaches to analyse
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livelihood strategies and to develop ways forwar@énable them to become more
sustainable.

A sustainable livelihood framework has been devetbpy DFID in order to
improve development activity through systematicut tmanageable — analysis of
poverty and its causes; taking a wider and bettéorined view of the
opportunities for development activity, their impaand ‘fit'" with livelihood
priorities; and placing people and the prioritieeyt define firmly at the centre of
analysis and objective-setting (Ashley and Card®@9, p.6). The approach has
been defined by Ashley and Carney (1999) as a wathioking about the
objectives, scope and priorities for developmentprider to enhance progress in
poverty elimination.

Using the sustainable livelihoods framework enabsesmore holistic
approach to be taken to development activity, reisigg that people have a range
of strategies on which they base their livelihooflee framework is shown in
Figure 6.1 and can be used as an analytical tochecklist, to identify issues that
should be explored. A core feature of the framewisrlan analysis of the five
different types of assets upon which individualavdito build their livelihoods.
These are natural, social, human, physical anchdiaa capitals, described by
Carney (1998b).

Part of the sustainable livelihoods’ framework iwes the analysis of
coping and adaptive strategies. Coping strategies have been definédfeesn a
short-term response to a specific shock such asgtitq and adaptive strategies
as “a long-term change in behaviour patterns aesaltr of a shock or stress”
(Singh and Gilman, 1999, p.541). Adaptive strategigay be most relevant to
understanding a peri-urban setting, as people amaseiolds change their
strategies to make the most of, or to cope witlangles brought about by urban
development.

Sustainable livelihoods and natural resources

The use of livelihoods as an analytical framewahects recognition that
“nowadays farming on its own rarely provides a isighit means of survival in
rural areas of low income countries” (Ellis, 199853). Ellis refers tdivelihood
diversification, involving wage work in agricultural and non-agdicral activities,
non-farm self-employment (e.g. trading) and remites from urban areas and
from abroad. Whilst Ellis is referring to the sus&ble rural livelihoods
framework, livelihood diversification remains a eehnt concept in other
locations. In peri-urban and urban areas, for eXxanpuseholds may let their
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rural land to others or obtain agricultural prodficen land owned by the family
in rural areas. Diversification of livelihoods cae both positive and negative:
positive if diversification makes livelihoods moeecure and reduces adverse
impacts of seasonality, but negative if diverstiiza results in lower agricultural
productivity, for example. Ellis suggests that aifgpa livelihood diversification
perspective provides a framework for natural reseyvolicies. This is because
NR policy is fundamentally about improving the puotlvity of resources in
agriculture, including livestock. But it is alsoali people’s interactions with off-
farm environmental resources for livelihood purgosand it seeks to secure
sustainable natural resource use in this respd, (998, p.62).

Ellis (1998, p.62) goes on to suggest that whil&tlihoods may be diverse,
in rural areas, reliance on agriculture as the nsaarce of income or food
remains. He does suggest, however, that the “pagflect of livelihood
considerations has sometimes resulted in natusaluree policies and projects
that have been insensitive to local priorities,taken in their assumptions about
the availability of time and misdirected towarde thetter-off in rural communities
rather than the rural poor”. This is particulartye in peri-urban areas, where
many other income-earning opportunities, such abanr casual labour
(construction work or selling fruit and vegetablésy example) exist. These
opportunities may provide poor farmers or landles®urers with more attractive
work than agricultural activities.

Livelihood strategiesin the peri-urban interface

The framework was initially designed to generateranonderstanding of
rural households, but is now seen as a genericeframk, for use in urban as well
as rural areas (Singh and Gilman, 19@97}1ere are limited examples of its use in
a peri-urban setting. Tacoli (1998) examines rurbln interactions and the
sustainable rural livelihoods framework, notingtttiee livelihoods of households
in any location often include both rural and urtedements. She suggests that
rural-urban interactions can be divided into twtegaries: linkages across space
(such as flows of people, goods, money, informatiod wastes) and ‘sectoral
interactions’ Sectoral interactions include ‘rurattivities taking place in urban
areas (such as urban agriculture) or activitiessified as ‘urban’ (such as
manufacturing and services) taking place in ruraasa (Tacoli, 1998, p.67).

In a later paper, Tacoli (1999) reviews the contiitn of a number of
livelihood frameworks to understanding the oppaties and constraints for low-
income groups. She suggests that “understandingsftraning structures is
especially important in the PUI, where institutibrfeagmentation and rapid
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change in the roles, responsibilities, rights agldtions between different groups
and organisations can result in growing social figdéion” (ibid, p.3). She also
confirms the belief that “in the PUI, income divification is likely to be
intensified as the proximity of urban and rural dab markets can provide
increased employment opportunities” (ibid, p.6).

Using the sustainable livelihoods’ framework inezifurban context raises a
number of specific questions, particularly regagdwho and where are the
households affected by peri-urban processes? Theaunban interface has been
characterised as intense flows of goods, peoplepaaduce between rural and
urban areas, and people affected by such interectiould be located in urban
centres or in rural areas as well as in urban perips. This makes the
identification of beneficiaries more complex.

Whose livelihood strategies?

There is, therefore, a dilemma posed by the pédurinterface regarding
who and where are the potential beneficiaries efglri-urban interface research
programme. There is also the question of housebolinhdividual livelihood
strategies. Although there is a significant litarat stressingntra-household
dynamics, it is widely accepted that householdsukhde used as the unit of
analysis within the sustainable livelihoods framdwoThe United Nations
Framework for the Inter-Agency Task Force (IATF) d&mployment and
Sustainable Livelihoods, for example, uses housishobs the socio-
economic/ecological unit (Singh and Gilman, 199948).

The sustainable livelihoods’ framework has alsonbesed to undertake a
‘livelihood analysis’ of poor people and differgraor groups (Ashley and Carney,
1999). Carney (1998b, p.8) suggests that “the dvanalysis of capital assets is
most likely to be conducted for different sociabgps”.

Preston (1994, p.203) argues that “a household sfqmermits a better
understanding of how and why people organize thetivities”. Building on this,
he argues that the concept of household livelihstoategies provides “a clearer
view of both collective and individual processes ddcision-making within
domestic units”. Preston uses the definition of dedwlds as “those living and
eating together”, which excludes family members wlige elsewhere.
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Source: Adapted from Carney (1999a)
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H represents human capital: the skills, knowledge, ability to labour and good health important to the ability to pursue
different livelihood strategies;

P represents physical capital: the basic infrastructure (transport, shelter, water, energy and communications) and the
production equipment and means that enable people to pursue livelihoods;

S represents social capital: the social resources (networks, membership of groups, relationships of trust, access to
wider institutions of society) upon which people draw in pursuit of livelihoods;

F represents financial capital: the financial resources which are available to people (whether savings, supplies of credit
or regular remittances or pensions) and which provide them with different livelihood options; and

N represents natural capital: the natural resource stocks from which resource flows useful for livelihoods are derived

| (e.g. land, water, wildlife, biodiversity, environmental resources).

There are, therefore, a number of units of anatysiscould be considered:
individuals, households, families and differentups of
poor people (e.g. women, elderly, landless labajirer

Using the sustainable livelihoods framework in the peri-urban interface

From this brief review of work on poverty in periban areas, and of the use
of the sustainable livelihoods’ framework, the ésling conclusions can be made:

» The poor are more likely to be casual workers, mag move from working
in agricultural work to more urban based work, sashconstruction, road
building, selling fruit and vegetables. There mdywever, be more
opportunities for more casual agricultural worlagricultural intensification
takes place. Such opportunities would be balanced ifcreasing
mechanisation.

«  Women may have greater opportunities for undertpkdaid agricultural
work, as more men take up urban employment. Wagss however, remain

Thelivelihood strategies 175

low. Although there may be benefits in terms of@asing household income
with women taking on more paid employment, therey ralso be adverse
impacts on their work burden, child care and health

* People respond differently to opportunities an@als posed by urbanisation.
This could result in increasing polarisation betwegome groups.

» Diversifying income sources away from agricultuoeild lead to a decrease in
agricultural productivity, which could have a lotegm impact on the food
security of poor households.

Before setting out the questions asked of the rekamdertaken to date in
Hubli-Dharwad and Kumasi, it is useful to note otlseurces of guidance for
undertaking livelihood analysis. Carney (1999, pf8) example, suggests that in
planning development activities, the use of theasnable livelihoods’ framework
entails analysis of the context in which (differgnbups of) people live, including
the effects upon them of external trends (economgchnological, population
growth, etc.), shocks (whether natural or manmaate) seasonality. People’s
access to different types of assets (physical, hui@ancial, natural and social)
and their ability to put these to productive usée Tinstitutions, policies and
organisations which shape their livelihoods. Aridalfy, the different strategies
that they adopt in pursuit of their goals.

In reviewing the work undertaken by the NRSP’s RPéHearch to date, it
should be remembered that only since the developwithe revised logical
framework (December 1998) has a strong and expl@mierty focus been present.
Although information has been generated on livaihostrategies in Hubli-
Dharwad and Kumasi, no explicit livelihood analye&s been undertaken. It is,
therefore, useful to use the sustainable livelikdbddamework to review the
documents by seeking the following information:

e Who are the poor? Is there information on the typieimdicators that might
enable targeting of poor people?

* The poor may be defined in terms of householdsyiehdals or different poor
groups. Whilst parts of the logical framework tafkthe livelihood strategies
of poor households, there may be more informatiordifferent groups of
people. Any analysis of household livelihood siyée also needs: to be
aware of household dynamics and the role of wideniliy ties that may form
part of household or individual livelihood strategi Where are the poor?
This point is related to the first, but reflecte theri-urban nature of the
research. Which poor households are affected byuplean processes?
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* What types of capital assets do poor people have?

* What does the peri-urban context contribute in $eofincreasing/decreasing
vulnerability? What constraints and opportunitizise&

» Are there examples of adaptive strategies in resptmurban development?
» What structures and processes exist to transfeetiibod strategies?

e What gaps exist in terms of understanding livelthostrategies and
understanding responses to peri-urban processes?

 How can livelihood strategies be strengthened/nmagiee sustainable through
natural resource research and development?

Livelihoods in the peri-urban interface of Hubli-Dharwad

Poverty in India

A recent analysis of DFID’s contribution to poventgduction in India
(Shepherdet al., 1999, p.7) reached a number of important cormhss Among
these were the fact that most of the poor are tasoikers, particularly rural
workers, both agricultural and non-agricultural ghdt wage rates are a prime
determinant of poverty. Within the poor, femaleded households, and
households with large numbers of children, wereeisfly vulnerable. Scheduled
tribes are the most economically destitute withie tural population. And in
terms of both extent and severity, scheduled trined castes together are
significantly more affected by poverty than the plagtion as a whole.

The study also found linkages between income pgwerduction and the
initial level of female labour force participatiol.concluded that where women
are part of the labour force, poor households Imawes working members, may be
less vulnerable to shocks and may be able to takee misks and make
investments. It also found that men may be freemigrate for employment, an
important strategy for poor households especiallthe remoter areas. Finally, it
concluded that women, and therefore girl childreay be more highly valued.

While these observations present positive impaots fvomen entering paid
labour, there are implications for their health ahddcare, which may both suffer
due to extreme work burdens. Women are often padowest wages for the most
backbreaking work. These brief conclusions can ¢md o guide analysis of the
situation in the Hubli-Dharwad city-region and tesit in identifying poor
households and poverty trends in the city-region.
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Who and where are the poor in the Hubli-Dharwad city region?

There is little explicit information on the levef poverty in the Hubli-
Dharwad city-region. Work undertaken in the NRSPri-Bidban Interface
programme, however, has identified a number ofciudirs that could be used to
identify poor households. These include:

e Occupations of household members and how many holtsenembers have
paid employment. Members of poor households areerikely to work as
casual labourers. Women working outside the famiyy be an indicator of a
poor household.

« Income levels, either as a day rate (e.g. womeeaivredetween Rs.20-25 a
day in agricultural work), or income from farmin§uch information may be
provided by village accountants.

e Land holdings. Poor households will have eithey\igtle land or no land at
all. Information on land holdings in villages ana @rop yields can be
provided by village accountants in villages outsittee Hubli-Dharwad
Municipal Corporation boundary.

e Access to common property resources is often atfitic poor households,
particularly if they own livestock.

e« Family size and level of education. These factama ndicate levels of
deprivation (e.g. large family, few household mersbi@ paid employment
and low levels of education).

e Ownership of a green card to access food at lowepyiwhich have been
distributed in the last few years to low-income $eholds in rural areas.
Criteria assessed include income, land holdingathdr livelihood activities
carried out by the household.

The indicators set out above could be used to explee extent and characteristics
of poverty in the city-region. Other indicatorswefiere poor households may live
include the existence of slum areas within the mfb@undary.



176 The Peri-Urban Interface: a Tale of Two Cities

A study of urban agriculture in Hubli-Dharwad lookat the existence of
slum areas within the city as an indicator of whigre poor lived. In 1981, there
were 52 notified slums in the city and slum dwallegpresented 8.68% of the total
population. Recent figures taken from 1998/99 iatdicthat the number of slum
areas has slightly decreased, with 31 identified magistered slums in Dharwad
and 15 in Hubli (Nunan, 1999). The number of pedpi@g in slum areas has,
however, increased by 17.55% to 16,738. This gh8ii less than the population
growth rate between 1981 and 1991. The slum pdpualabes not account for all
households living below the poverty line. Indeegdds been suggested that more
than 40% of the urban poor do not live in slum argalndia (Shephereét al.,
1999). There are, at present, no other indicatbtiseolocation of poor households
within Hubli-Dharwad. However, research does intglicdhat, in India, the urban
poor are characterised as having casual employorestlf-employment in the
informal sector, and that poverty amongst femaladed households is more
serious within urban areas than rural (Shepkeatl, 1999.).

Scheduled castes and tribes are often prevalenhgshthe poor in India.
The Baseline Study (University of Birminghaatnal., 1998b) analysed data in five
taluks closest to Hubli-Dharwad in a range of ardaata on the numbers of
scheduled tribes and castes was collected foriteetdluks, taken from census
data. It was found that only 61,077 (8.6%) of tbheydation in the five taluks were
members of scheduled castes according to the 1&%ls. Only 23 villages, 6.5%
of the villages in these taluks, had over 20% dfirttpopulation classified as
scheduled castes and 12,789 (1.8%) of the populaticthe five taluks were
classified as scheduled tribes. Some villages, Wewdave higher concentrations
of scheduled castes and tribes than others.

Finally, small farmers are more likely to be poditen farmers owning more
land. This is not always the case, however, asdesmay rent land from other
landowners or may be involved in substantial inc@aeerating activities outside
of agriculture. There has not been enough infownagathered to date to know
the extent of poverty amongst small farmers inHiubli-Dharwad city-region. In
the Baseline Study, however, it was found that faaiers tend to be found in
larger numbers in wetter red soil areas (to thehsand west of Hubli-Dharwad),
whilst large landowners tend to be concentratethéndrier east, where dryland
farming takes place on black cotton soil (Universit Birminghamet al., 1998b)
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Analysis of asset status

Most information about the capital assets of pamrdeholds or groups has
been collected in the area of income generatingites. These are discussed in
the section on financial assets and a number cféfmlid case studies illustrate the
diversity of income sources that some househollsae, partly in response to
urbanisation.

Natural capital

Information has been collected on land use, watssurces and forest cover.
There is little information, however, on entitlerhdssues, that is the level of
access to, and control of, natural resources. Tkhas@ does not provide
information on who owns lands, including absenseellordism with rented plots
or share cropping (University of Birminghaghal., 1998a, p.23). However, the
village surveys obtained some information. Villageformants quantified
landowners in various categories for 1987 and 1@8id, p.33). Land records
exist which provide information on each plot ofdanithin a village, but they are
in several forms and in several places (ibid, p)11énd is traded, but village
surveys provide only general impressions of whpesyof purchasers are buying
land, whether it is farmers for other villages oban dwellers buying land for
investment or speculative purposes. Little infoioraexists on who is involved in
land transactions. Government actors in land ptapaind other land management
activities are obviously known locally, yet theyeseto be largely ineffective and
may not figure as important stakeholders (ibid,0p-118). It was found in the
Baseline Study (c.f. R6825) that in many villagasd has only been sold to local
people. The operation of the land market is poarigerstood, yet this is a vital
component of natural capital. It is not known wheg the livelihood strategies of
previous land owners who have sold this asset.

There has been little discussion of access isduasd is passed down
through generations and divided between sons.rresdllages, it has been noted
that some poorer farmers are farming more margiaatl, but not enough
information has been collected to date on the @ amount of land farmed by
small, poor, farmers.
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The amount of land used for agriculture and otheppses was provided in
the Baseline Study report for the five taluks, batinformation is given on access
to land. The indicators all illustrate a decline thre availability of land per
cultivator within the five taluks. Land pressurgmpear to be greatest in Hubli and
Dharwad taluks, though it is not clear whether tlkisdue to out-migration of
households in the other three taluks studied, oalise of in-migration into Hubli
and Dharwad (University of Birminghamt al., 1998b, p.181However, eight
villages further from the city limits were found tave greater land pressures,
suggesting that more complex factors are at wousiog land pressures and land
shortages than in-migration and proximity to thenioipal boundaries (University
of Birminghamet al., 1998b, p.182)

Only a small proportion of land is defined as cudhle wastelarfd which
includes common land. Some of the villages studibdwed a decline in the
amount of common land, whilst others, particularijages in the three taluks
close to the city, appeared to have more commod &milable in 1997 than
1987. University of Birmingharet al., (1998b, p.22) speculated that this could be
due to the abandonment of farm land near to thg bitit this has not been
confirmed. The availability of common land has apact on the ability of the
landless, and possibly small farmers, to keep toes Where the amount of
common land is decreasing, animals are likely togkezed on crop residues.
Nidagundi and Patil (1999, p.6) note that the GRamchayat (village council) is
able to charge a fee for grazing cattle in theiggalands. They also record that

the right to grazing or collect other produce df whoccupied land
vesting in Government, whether such lands are gadjesettled and
assessed or not and of lands specially reservedréss or for razing
(except lands assigned to villages for free pagi)tamay be sold by
public auction every year, either field by field iartracts, and at such
time as the Deputy Commissioner shall determinedyindi and Patil,
1999, p.26).

However, more information ought to be collectedhanv such regulations
impact in practice on the access of livestock keefmegrazing land.

Details on the area of forested land are givennivérsity of Birminghamnet
al. (1998b, p.183) and there is some discussiorsa&s surrounding access to the
forest areas. In some of the villages studiedagéts access the nearby forests for
fuelwood and for leaves to make leaf plates. Algtoit does appear that there is
less fuelwood available than ten years ago, pebple not expressed concern
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over shortages in any of the studies undertakeiv@sity of Birminghamet al.,
1998b, Wilkinson, 1999).

Finally, water resources have been studied in texfngater supplied to the
city and access to borewells. It has also beerrteghehat many tanks in the urban
area have dried out and built over. There is canabout the effects on the micro-
climate and hydrology, though this has not beereawhed. Low-income
households in villages around Hubli-Dharwad uséganr laundry and washing
buffaloes and cattle. Issues of management ofaandss to, tanks around the city
region have not been studied in-depth.

Human capital

Human capital encompasses areas such as liteddtly, good health and
the ability to labour. Information on literacy ldsewas collected during the
Baseline Study for five taluks around the city-oegi The 1991 Census of India
definition of literate was someone who can botldraad write with understanding
in any language. 42.17% of the rural populatiothimfive taluks were considered
literate in the 1991 census. The male literacy odit84.1% is very much higher
than the female literacy level of 29.5%, but litgrdevels vary between villages.
The Baseline Study (University of Birminghaghal., 1998b, p.169) speculated
that the two easterly taluks (Navalgund and Kunddwave better agricultural
yields and may be in a better position to senddeéiil to school, accounting for
higher literacy levels. Lower literacy levels clawethe city could be accounted
for by migration into the city by more literate pd®. Whatever explanations there
may be, the differences between male and femaleatiy are significant and have
implications for livelihood options for households.

Although the census data are not broken down byo#tmgr indicators, such
as income level, literacy levels can be used asimatieator to identify areas or
villages that may have higher incidences of poverty

Access to health facilities has not been explorethé Hubli-Dharwad city-
region, though health risks associated with the afsentreated waste have been
explored in some projects. The health impacts ibfgugntreated waste include the
use of untreated sewage for irrigating and washiegetables and the use of
untreated and semi-sorted municipal solid wastex a®il amendment, though
hospital waste is now being collected separatelynfmunicipal waste. A small
study was undertaken in 1997 to explore the hdaiftacts of irrigating with
untreated wastewater on agricultural labourers. fEsalts were not significant,
though did indicate that skin diseases may be tcpkar problem associated with
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the use of untreated wastewater. As members oepdouseholds are more likely
than others to work as agricultural labourers, thi#ype more exposed to such
health risks. Birley and Lock (1999, p.11) suggdkat an understanding of the
health impacts of natural resource projects iscatiif projects are to be
sustainable and livelihoods improved.

Social capital

Little information has been collected to date oa thle of social capital in
livelihood strategies through the NRSP studieseRaice has been made, though,
to the role of extended families, with many membafra family often living in
one house. The extended family does play an impbrtale in providing
opportunities and contacts in India. The casteesystlso remains important to
some extent. Some of the villages studied haveifgpaceas where members of
low castes live. It is not clear, however, how taste of a person affects their
opportunities in responding to urbanisation. Howevtedoes appear from other
studies in India that members of scheduled castdstribes are found in larger
numbers in proportion to the population in poverty.

A four-village study undertaken by Nidagundi anatilP(1999) recorded
that there are good social networks in some vilagemprising of groups such as
self-help groups, including farmers’ organisatigm®viding loans (Vyayasaya
Seva Sahayaka Sangha); women’s associations, alglavMandal, Raita Mabhila
Seva Sangha (an association set up by the Indi@l®awent Service in Mugad
village) which encourage women to save money; aydao-operative Society;
occupational associations, for example a Pottessogiation and Fishermen’s
Association, which help to markets products anddpece; religious groups
organising festivals, ceremonies, etc.; and paliticvolvement through the Gram
Panchayat.

There is little discussion in the report, howevabout the role of such
networks and groups in the lives of poor households

Physical capital

Some information on physical capital has been ctdkk to date. The
importance of access to infrastructure, particuladads, has been noted in
helping people take advantage of living relativellyse to a city. Roads help to get
goods to market and enable people to take up wpgdomunities, particularly
where there are bus services to a village, especadual work, in the city.
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An area of physical capital that has been morensitely researched has
been energy sources. The Baseline Study underteodra pieces of work to
explore energy issues and this was followed up tveew of energy issues led by
ITC (Wilkinson, 1999).

Some of the main findings from surveys in the Basebtudy include:

e Agricultural waste (e.g. cotton and chilli stalks)the main source of fuel for
cooking and heating water in rural areas.

e Landless and some occupational groups spend twiouo hours a day
gathering agricultural waste from farmers’ fielddllage streams and forest
areas.

e Electricity and kerosene is used for lighting inttboural and urban areas,
with poorer households more likely to use kerostmaam other households,
though some poor households do have electricity.

* Households in the urban slum areas mainly use dioelvtwigs and branches
for cooking and heating water.

ITC found that all six of their case study villaghave biogas plants
(Wilkinson, 1999). A key determinant of continuirtg use biogas is the
availability of cow dung. In some areas, the cattipulation is declining, partly
due to the declining availability of common grazlagd.

In landless and small farm households, firewood esalp the highest
proportion of total energy consumed for domestigopees. Landless households
use a slightly higher proportion of cow dung cakesn other income groups. It
was found that traditional fuel sources remain tate have been no substantial
changes in the types of fuels used in villages Kinslon, 1999). Dung cakes
remain popular with the poor as they are free todpce, though take time.
Women from non-cattle owning households (oftenpgberest) collect dung from
the roadside or grazing land when returning frommkimg in the fields and make
them into cakes (ibid, p. 4.12).

The ITC study also explored preferences for difietgpes of fuels. Ranking
exercises showed that there is a clear preferemceddern fuels for cooking in
all social categories. However, landless laboureese the only ones to rank
kerosene above LPG and biogas. This ranking magiugeto the fact that it is
more affordable than other modern fuels and canpbechased in small
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guantities. All categories of respondent rankediti@nal fuels as best for heating
water. Finally, all villages surveyed preferredctfieity to kerosene for lighting.
In the women only group meetings, preferences vebveled by age groups
(though the groups did not differentiate by soajgbup). Younger women
preferred modern fuels, whilst their mothers andaindmothers preferred
traditional fuels (Wilkinson, 1999, p. 4.8).

The frequency of collection of fuelwood differs aoding to income group,
with wealthier households using tractors and trailer bullock carts to collect
fuelwood only a few times a year. Labourers areetomes employed to do this.
Landless labourers collect fuelwood either dailyweekly, depending on storage
space, taking between four and ten hours a weakadtfelt that over the last ten
years, the distance needed to collect fuelwoodihagased and it takes 50%
longer.

Some poor households gain access to cotton stalksd as fuelwood by
exchanging labour for cotton stalks. These crojoes are stored outside and
will rot in the rains, and so, large farmers may he able to consume all the
stalks, providing an opportunity for exchange amd adternative to firewood.
Wilkinson (Wilkinson, 1999, p. 4.12) notes, howevtirat information was not
collected on whether women collect crop residues whether there are gender
implications resulting from the increasing use mfpcresidues as a fuel.

Financial capital

Most information collected to date has been onnmegenerating activities.
Very little information has been collected on ascés credit by small farmers,
though some of the farmers studied in the wasteareb have borrowed money
from moneylenders and banks, whilst one was a niendgr himself (University
of Birminghamet al., 1999a). No information has been collected on ttamies
either from the urban area to rural areas, or tdliHdharwad from family
members in other cities or countries. Source oflicfer small, poor, farmers or
livestock keepers may be an area needing furtivestigation.

Information on employment and income generatingvities has largely
been taken from census data, though there arestadis of individuals that
illustrate the diversity of income sources thatsein some households (see Box
6.1).

The Indian Census defines workers as those whacipated in any
economically productive activity for at least 188yd during the preceding year,
and marginal workers as those who worked less i88ndays. It has been noted
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that many poor households rely on agricultural ltabas their main source of
income and data on the numbers involved in agricalltactivities in the Hubli-

Dharwad city region have been explored. The figim@smales and females
working in agriculture in the rural areas of DhadvBistrict and Karnataka State
are given in Tables 6.1 and 6.2. In the censusicudtyral activities were

categorised as cultivation, agricultural labouned éivestock farmer. There is no
information in the census data on income groupsimwithe agricultural sector,
though it is likely that most, if not all, agricutel labourers are lower income
people, and, as seen by the figures in Tables B2 64, many of these are
women.

Tables 6.1 and 6.2 show the dependence on agrieuttithe rural areas of
the District and the State. Within Dharwad Distrittie proportion of women
working as agricultural labourers, as opposed tmgoeultivators or livestock
keepers, is particularly striking.

Table 6.1 Share of the rural male workforce relying on agricultural
activities in Karnataka State and Dharwad District, 1981-1991
(%)
1981 1991 Change (%)
Activity Dharwa Dharwa Dharwa
Karnataka | d Karnataka | d Karnataka | d
District District District
Cultivation 55.3 47.7 50.6 45.p -8.6 -5|2
Agricultural
Labourer 23.6 34.8 26.4 35.9 11.9 3.1
Livestock
Farmer* 4.6 2.2 4.6 1.9 -0.9 -16.1
Total
agricultural
activity 83.6 84.73 81.7 83.0 -2.3 -2.1

Source: Vyasulu (1997, p.17), with data taken from cengssiits.
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Table 6.2 Share of the rural female workforce relying on agricultural
activitiesin Karnataka State and Dharwad District, 1981-1991 (%)
1981 1991 Change (%)
Activity Dharwa Dharwa Dharwa
Karnataka | d Karnataka | d Karnataka | d

District District District
Cultivation 28.4 19.4 29.6 22.5 44 160
Agricultural
Labourer 55.0 73.8 55.6 70.9 1.1 -4.0
Livestock
Farmer* 4.0 0.4 3.3 0.3 -16.8 -11.1
Total
agricultural
activity 87.4 93.6 88.6 93.7 1.3 0.2

Source: Vyasulu (1997, p.17), with data taken from cenassilts

Tables 6.3 and 6.4 give the figures for the shdrgemple working in
agricultural activities in urban areas. In Hublid@tad city this share declined
from around 13.7% in 1981 to 12.4% in 1991. Huliabwvad is by far the largest
urban centre in Dharwad District and is the thadyest urban agglomeration in
the State of Karnataka. This may account for threefofigures involved in urban
agricultural activities, with greater opportunitiésr casual and permanent non-
agricultural employment.

The share of the urban female workforce relyingagricultural activities in
all the urban areas of Karnataka is much highen that of the male workforce
thus suggesting that agricultural activities argyweportant as a source of income
for women. The highest percentage is for agricaltlabour. Although there has
been a decrease in Hubli-Dharwad, agriculturalvaies remain a significant
employment opportunity for the urban female workéor

This is consistent with the findings of village weys within the Baseline Study
(c.f.R6825), which found that female occupationhwitcasual farm work has
increased relative to male employment in five talutose to the city. Male
employment in casual farm labour decreased dueot® males taking up urban-
based casual employment, particularly constructiaork (University of

Birmingham et al., 1998b). In the Baseline Study, in 22 of the dbages

surveyed, it was found that most labourers wereaged in agricultural work.
While there was an increase of 16.6% in the nundfeagricultural labourers
between 1987 and 1997, however, there were muchtegréncreases in the
numbers of industrial (49%) and construction woskét53%) (University of

Thelivelihood strategies 195

Birmingham et al., 1998b, p.29).. In 1997, 15% of the agricultula@bourers
worked outside the village. Travelling to work adesthe home village increased
over the decade.

Table 6.3 Share of the urban male workforce relying on urban
agricultural activities in Karnataka State, Dharwad District and Hubli-
Dharwad city, 1981-1991 (%)

1981 1991 Change 1981-1991 (%)
< ; | g3 88
Activity 2 29| g 2 J9 ] g s =S| 5%
B as | 22| 2 as | 22| % g8 | 8
2 | 28| 82| % 25| 82| ®
Y Qo QT @ Qo QT
Cultivation 75 12.0 6.0 6.1 10.6 55 -19.% -12.p 8.8
Agricultural
labourer 6.0 12.4 5.4 5.8 11.6 43| -3.0 -6.3 -21.4
Livestock 1.8 1.6 - 1.9 1.6 1.2 39 -1.2 -
farmer*
Total
agricultural 15.4 26.0 115 13.8 23.8 109 -10.3 | -8.7 -4.5
activity

*Livestock farmer figure not available for 1981 Hubli-Dharwad, so total agricultural
activity figure is a slight underestimate.

Source: Vyasulu (1997, p.17), from data taken from censssilts for Karnataka State and
Dharwad District. Figures for Hubli-Dharwad takdredtly from census results.

Men working as agricultural labourers earn betw&n20 to 50 a day,
compared with Rs.20 to 30 a day for women. Wag#erdiccording to the type
of activity and those that women are involved wighd to attract a lower wage
(Nunan, 1999, p.41). These activities are mainlgdiugg and harvesting.

The number of workers engaged in non-farm actwitiereased by 36.2%
in the five taluka between 1981 and 1991. Male faom workers increased by
38.4% and female non-farm workers by 24.9%. Charamsear to be most
pronounced near to the city. In Hubli taluk, foraeple, nearly 27% of villages
(where there was information for both years), hadnarease of over 100% in the
number of non-farm workers over the decade (Uniyers Birminghamet al.,
1998b, p.177). In some villages, though, there avasduction in the number of
non-farm workers, perhaps suggesting that villagererises were not able to
compete with the city, or that non-farm workers everoving to the city.
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Table 6.4 Share of the urban female workforce relying on urban
agricultural activities in Karnataka State, Dharwad District and Hubli-
Dharwad city, 1981-1991 (%)

1981 1991 Change 1981-1991 (%)
. . ;| g% g2
Aoty 3 = ng: ng: I = 9 90:3 ng: | 8 28 | 8"
2 Qa2 = C =3 Qa2 = C % Q Q
2 |25 38| 2 |33|3¢g|°®
@ Qo QT 1) Qa QT
Cultivation 5.4 7.1 4.8 5.7 9.5 5p -37 33.6) 4.0
Agricultural
labourer 21.3 43.4 21.5 18.5 38.7 14.4 | -12.8 -10.9 -33.0
Livestock
farmer* 1.3 0.9 -- 1.3 0.5 0.7 | -37.7 --
Total
agricultural 27.9 51.4 26.2 25.0 48.7 20.0 | -104 -5.1 -23.5
activity

*Livestock farmer figure not available for 1981 Hubli-Dharwad, so total agricultural
activity figure is a slight underestimate.

Source: Vyasulu (1997, p.17), from data taken from cenassilts for Karnataka State and
Dharwad District. Figures for Hubli-Dharwad takeredtly from census result

The importance of agricultural work is again ilhaded in Table 6.5, which
summarises some of the findings from the surveg%otillages in five taluka in
the Baseline Study. The survey results revealed rifemy low-income groups
work as agricultural labourers and that there heenba loss of common land in
some villages, resulting from house building ardustrial plants. In villages that
are well connected to the city by roads and bugices, many landless labourers
are increasingly taking on construction and roaitdmg work. This has caused
labour shortages in some areas, contributing tagdsin cropping patterns and to
recruiting labourers from villages further from ttigy.

The studies also reveal that landless labourersrtake seasonal work, such
as construction work, at times of low demand foriadtural work and also
undertake activities such as selling produce foméas in the cities. These
findings have been confirmed by further villagedsts conducted by Nidagundi
and Patil (1999), though in some villages the shifay from agricultural labour
was attributed to declining productivity resultiftgm increasingly erratic rainfall
patterns.
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Case studies of income sources

In a number of the projects undertaken, househalse cstudies have
generated information on livelihood strategies,tipalarly in relation to the
diversity of income sources that people have. Btug on urban agriculture, for
example, a number of households were interviewedigoover how important
livestock keeping is for their livelihood. Some Beholds in the city keep only
two or three buffaloes, which contribute to thé¥elihood through selling milk
and providing milk for the household. It does appd®owever, that poorer
households keeping buffaloes sell more of the mpitkduced and keep back less
for home consumption than wealthier households @xui999). The case study
of Shankar Bendre’s household in Dharwad city fthtes the role of buffalo
keeping in a household livelihood strategy. Box 6ummarises the range of
income sources for two other households, as ilitisins of how living near to, or
in, a city can help to generate a range of incooueces.

Some agricultural households have responded toufalshortages by
recruiting labour from villages further from theygiincreasing the use of tractors
and other mechanical implements and changing cngppatterns. There is not
much evidence to date of many people abandoninigudtyire because of the
declining availability of labour.

The peri-urban features of the city region ideatifiin University of
Birminghamet al. (1998b, p.10). may assist in understanding howséloolds
have responded to changes brought about by urtianisahe report concludes
that there is uneven development between villagggdanatory factors include soil
type (red and black); accessibility (roads and Isesvices); availability of
irrigation facilities. Social differences appear widen as villages experience
greater influence from the urban areas. It alsekmes that there is high degree
of ‘rurality’: rural activities are important to s urban residents (e.g. urban
dairies, owning rural land to grown own producelg lmdustry some distance
from the city. Finally, it becomes clear that these dearth of information about
the ‘peri-urban interface’.

These features make identifying poor households w@arderstanding their
livelihood strategies a complex process, as theylarated in different villages
and parts of the city and respond to urbanisatifferdntly.

The conclusions identified by Rakodi (1999) imphatt some households

may become more vulnerable in terms of povertyrasraan area expands than
others. Little evidence of increasing polarisati@s been collected in the Hubli-
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Dharwad city-region, though it has not been acyiv@ught to date. There is,
however, some grazing

The vulnerability context in the peri-urban interface of Hubli-Dharwad

Urbanisation can be expected to bring about chamgethe livelihood
strategies of households in villages close to tiram area. This has been found in
Hubli-Dharwad, though most evidence of respondigrbanisation to date points
to landless labourers taking advantage of casualloyment to either replace
agricultural work altogether or to provide work whdemand for agricultural
work is low. Urbanisation, in this situation, hellamdless households cope with
the seasonality of demand for agricultural workhds been noted that the increase
in non-farm employment has been particularly markedmen (University of
Birmingham et al., 1998b, p.18). Given that female non-farm work @&ased
much more slowly than male, most women were findigk in the lower paid
farm sector, though women are paid less than mémeimgricultural sector. There
have, therefore, been changes in the labour markets there has been no
evidence of wages for agricultural work rising siigantly to attract labour.

Some agricultural households have responded toufalshortages by
recruiting labour from villages further from theygiincreasing the use of tractors
and other mechanical implements and changing cngppatterns. There is not
much evidence to date of many people abandoninigudtyire because of the
declining availability of labour.

The peri-urban features of the city region ideetfiin University of
Birminghamet al. (1998b, p.10). may assist in understanding howséloolds
have responded to changes brought about by urlt@mis@he report concludes
that there is uneven development between villaggaanatory factors include soll
type (red and black); accessibility (roads and kesvices); availability of
irrigation facilities. Social differences appear widen as villages experience
greater influence from the urban areas. It alsockmles that there is a high
degree of ‘rurality’: rural activities are importato some urban residents (e.qg.
urban dairies, owning rural land to grown own prog)y big industry some
distance from the city. Finally, it becomes cleaattthere is a dearth of
information about the ‘peri-urban interface’.

These features make identifying poor households wderstanding their
livelihood strategies a complex process, as theylarated in different villages
and parts of the city and respond to urbanisatifierdntly.
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The conclusions identified by Rakodi (1999) imphatt some households
may become more vulnerable in terms of povertyrasraan area expands than
others. Little evidence of increasing polarisati@s been collected in the Hubli-
Dharwad city-region, though it has not been acyiv@ught to date. There is,
however, some evidence of increasing pressure ormom property resources,
particularly grazing land and tanks, which couldr@ase the vulnerability of poor
households by reducing their ability to keep lieekt There is also evidence of
increasing competition for some resources betwabany peri-urban and rural
areas, particularly in the areas of electricity avater. These resources are not
supplied in adequate amounts to satisfy agricultumaustrial and/or domestic
demands, and the inadequate supply is affectingldpment in the city region.
Access to irrigation facilities has been observedbé an important factor in
increasing agricultural productivity of dryland fising, for example.

Transforming structures and processes in Hubli-Dharwad

There are several areas in which information has lsellected on structures
and processes that affect household livelihoodeggi@s. These include access to
markets for agricultural produce, the effects ofoiporating villages into the
Hubli-Dharwad Municipal Corporation boundary anddause planning processes.
Inadequacies in the marketing of produce in locarkets were noted in the
Baseline Study report. The marketing of hortic@tyroduce is broadly the same
for produce grown close to the city and further wilhough small farmers living
close to the city have easy access to marketsefarmith access to a bus route
into the city can still bring produce in relativefisequently. This is particularly
important in Hubli-Dharwad because of the lack @ficstorage facilities. Produce
has to be sold quickly, and, therefore, frequerllgme farmers employ people
(generally women) to sell fruit and vegetables logirt behalf in the markets and
alongside the main roads. This is on a casuahformal, basis.

The Baseline Study report found, however, thatll@ggicultural markets
were fragmented, with “insufficient linkages to ttate, national and international
markets resulting in highly localised gluts, spacgttice collapse and price signal
distortions” (University of Birminghanet al., 1998b, p.50) These problems may
deter farmers from taking risks, especially podi@mers. Although there are
organisations set up to assist in marketing, suctha Karnataka Horticultural
Producer’'s Co-operative Marketing and Export Sgg¢igtis not clear how much
such organisations benefit small, poor farmers.
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As was noted in chapter 2, when villages are ino@jed into the Hubli-
Dharwad Municipal Corporation (HDMC) boundary tHege their village council
(Panchayat) and have to elect representatives @oCtbrporation. The village
council, made up of members from the village, &sel to the village in terms of
decision-making, while the HDMC seems more remote lg@ss accessible. This
change of power must have effects on people’s tabib respond to urban
influence. The incorporation into the HDMC boundalyo means that people lose
access to the State’s Department of Agriculture #radassociated agricultural
assistants, meaning that farmers cannot easilysagwaw information and cannot

Box 6.1 Case studies of household income sour cesin Hubli-Dharwad
Shankar Bedre, Dharwad city

Shankar’s family comes from a tradition of keepibgffalo. They presently have two
buffalo, both milking, producing 3-4 litres a dayalf a litre is kept for home consumption and the

rest is sold to residential customers in the nedobglity. The husband milks the buffalo and the
son delivers it to customers, in the morning anenéw. Both the husband and wife have other
sources of income. Shankar’s husband works in el laotd she takes on casual work, in the form
of washing and cleaning, in big houses. She dasswiice a day, leaving the children to look a er
themselves. The family gets around Rs.1300 a mfvath waged work and Rs.900 from buffalo.

The family uses dung cakes for cooking and collentsugh dung for around one tractor load. This
is sold to farmers who come to the area lookingifarg in May or June.

Jumma, Dharwad city

Jumma’s family has 20 sheep at present, some afwdre milking. There are nine peoplelin
the household and about half the household’s incoonees from keeping sheep (around Rs.100;
200 per week). The sons undertake daily labourtlgnoenstruction work, for Rs.50 per day ahd
the daughter picks cotton. The women in the houdelumk after the sheep. The family were
traditionally gowlies, but had to sell their buffak, around 10-15 years ago, to raise money. They
found it too expensive to keep buffalo, particyldiying fodder, and find it easier to graze sheep.
They get Rs.600 per sheep for meat, which arewsbih the family needs the money, in the Igcal
market, directly to consumers who then arrangestheghter. The family occasionally keep miilk
from the sheep for home consumption, but neverakidheep for home consumption. The fanily
also keeps four layer hens. They collect aroundtoaor load of dung per year from the sheep,
which they keep tied up at night, just next to theuse. The dung is stored until there is enough
to sell and is sold for Rs.200-30®urce: Nuna (2000)

Bassappa Lakkalla Kumbar, Mugad

Bassappa Lakkalla Kumbar lives with his wife, sod daughter and has two acres of lan
Mugad. In addition to growing rice for home constimp, the husband and wife are potters,
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access subsidies and rural credit schemes. Adare must be negative impacts
for small, poor, farmers in particular. This ardaconcern has been identified in
the research process, but has not been researctegth.

As was discussed in chapter 2, land-use planningdsrtaken by the Hubli-

Dharwad Urban development Authority, whose boundeastgnds beyond that of
the HDMC. Changing the use of land will impact asop households, by losing
agricultural land and/or by providing new opporties for construction and
industrial work. The land use planning process dmtsise an extensive system of
consultation to obtain a wide range of views. Pobmiseholds could lose out by
losing access to common property resources andrtoustural work if they are
not able to take advantage of urban work.

Sustainable livelihoods in peri-urban Hubli-Dharwad: Concluding

comments

To conclude, the above review has noted informdtidhe following areas:

There is some information on indicators of povebtyt these could be further
researched. Much information can be collected Hage level, but area
specific information is harder to obtain in theycit

Landless labourers are identified as a poor grbupmany are responding to
opportunities presented by the urban area, usisgatavork to supplement or
replace agricultural work.

Some evidence of detrimental impacts on common gitgpresources,
resulting from privatisation. Impact on the livalitds of poor households can
be speculated, but have not been researched.

There is a range of information available on theety of assets that
households may access to sustain their livelihoodisnot all the information
can be disaggregated. It is not, therefore, alvedgar that poor households
have access to the assets discussed in this papgr,as land and social
networks.

It also appears from the review that not enougknswvn about the extent

of poverty amongst small farmers. Whilst it is euitl that agricultural labourers
ir{eceive a low wage (compared to urban casual wertking with small farmer.
LndHvestock may play an important role in the liveldd strategies of poor

the husband works on other farms or in road préjoaréor three months, earning around Rs.40 &ouseholds, but this area could be further resedrcparticularly in relation to
day. His wife works in their fields during peak tal-demanding periods. He hires one otheACCESS tO common property resources.

labourer for sowing and between 10 and 12 for weedind harvesting. Bassappa owns {fwo
bullocks and a cart and uses manure as a soil an@ridSource: University of Birminghanet al.

(19994, p.36).
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Gender aspects of changes brought about by urbaiogpenent have been
noted in terms of more women entering paid farmkwaord in the increasing time
it takes to collect fuelwood. From the analysispoferty in India quoted earlier
(Shepherdet al., 1999), it seems critical that gender dimensiofisnatural
resource management are understood and built mgoeri-urban research.

Finally, little information has been collected dmetrole of migrants in peri-
urban natural resource management in Hubli-Dhar@a. study on the valuation
of peri-urban natural resources noted that fistledome from Tamil Nadu to fish
in Unkal tank during the four-month fishing seagblunanet al., 2000). Unkal
tank is on the outskirts of Hubli and a contragtffehing is given to a contractor
by HDMC each year. The extent of seasonal migratmrand from Hubli-
Dharwad has not been researched as part of thigrgmmone. There may be
impacts from urbanisation on the livelihoods of raigs, both in terms of new
opportunities (e.g. agricultural work) and in limg opportunities (e.g. the tank
could be cleaned up and used as a source of dgimkarter).

Livelihoods in the peri-urban interface of Kumasi

Poverty in Ghana

Poverty in Ghana has been defined as "a compositpemsonal and
community life situations. On the personal levés imanifested by the inability of
the individual or the household to acquire the basicessities of life in terms of
food, shelter and clothing. At the community letleé absence to low level of
basic community services such as health, educatiater supply and sanitation,
and in terms of incomes, subsisting on incomes dhatless than two-thirds the
national average" areas (Nsiah-Gyabaah, 1998, plit & also said that as a result
of the high incidence of poverty in the rural areasd among the farming
population, poverty in Ghana has largely been dlesdras a rural problem.
Consequently major poverty alleviation programmeasehconcentrated on the
rural areas to the neglect of the peri-urban abdmuipoor. It is clear from recent
studies that the incidence and depth of povertnithe increase especially in peri-
urban areas (ibid.).

For the purposes of characterising livelihoods inntasi’'s peri-urban
interface, this review consulted a number of owpisbm the Kumasi Natural
Resource Management Research Project (KNRMP), dsaw@ther studies. An
important source of information was a Village Cluesisation Study (VCS)
conducted within the KNRMP with the aim of deteringn“the characteristics of
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peri-urban villages in terms of their natural raseumanagement, community
structures and relationships to Kumasi” (Blafteal., 1997a, p.11). Sixty-six

villages within a 40 km radius of the city centreres selected using a stratified
random design. Another useful source of informatieas a separate survey of
eight peri-urban villages as part of a wider stiugyp urbanisation, land markets
and gender insecurity funded by the Nairobi-baseiMyira Institute (Kasanga,
1998).

Who and where are the poor in the Kumasi city region?

Table 6.6 describes the main and supplementarypaticmns of the sample
of 480 people in the eight peri-urban villagesh# Mazingira study, the furthest
of which is located about 25 km from the city (sbapter 2 for more information
on Kumasi’s peri-urban interface).

The continued importance of agriculture is evidest37% of the population
have reported farming as their main occupation, thig is particularly so for
women. Further data in Kasanga (1998, p.94) showleax influence of marital
status; of the single people interviewed only 17the women and 33% of the
men were still farming.

There is also a clear difference in the non-farmupations of men and
women. Women were more likely to take to tradimgereas men are more likely
to take advantage of the construction work avadlabt have skills that allow them
to operate as artisans or craftsmen. The datha&sige the tendency for a greater
range of opportunities taken up by men than women.

Surprisingly, only 2% reported that they had supm@etary occupations
(although it was clear from KNRMP family case sedlithat there was
diversificationwithin many of the households; Nkrumethal., 1998). This lack of
diversity could be associated with the high ratemmmployment (17%) shown in
Table 6.6. This was confirmed as an increasinghgatening problem in the
livelihood studies, resulting from a lack of econoralternatives, a situation for
which people were ill prepared (Nkrumettal, 1998). Even young people with an
education were unable to get a job (Blakal., 1997a, p.39).
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Table6.6  Occupations of respondents in eight villages of peri-urban
Kumasi, 1997

Occupation Women Men Total

Number % Number % Number | %

1. Major occupation

Unemployed 59 18 24 15 83 17

Farming 130 41 47 29 177 37

Salary (teaching, civil 2 0.5 10 6 128 25

servant)

Trader/Business/Hotel/Re 77 24 11 7 88 18

staurant

Construction/metal work 4 1.5 209 18 33 7

Student/pupil 28] 9 g @ 3y 8

Others, including 20 6 30 19 50 10

artisans/craftsmen

2. Supplementary

occupation

None 315 98 15 97.5 471 98

Farming 3 1 3 2 q 1

Trader 1 0.5 - - 1 0.2

Construction 0 - 1 0.5 | 0.2

Others 1 0.5 - - 1 0.2

All respondents 320 | 100 160 | 100 480 | 100

Note: Percentages may not add up to 100 due taliogn
Source: Derived from Kasanga (1998) Table 18

The KNRMP study included a survey of wealth pericgy among peri-
urban, rural and urban villagers in the peri-urlr@erface of Kumasi (Nkrumah
and Antoh, n.d.). According to the informants’ peptions (Table 6.7), the main
determinant of the position of an individual inner of relative wealth/poverty is
their principal occupation or source of livelihoddther groups identified in other
studies include the landless, the homeless, mgamd youth, who still naturally
fall into one or other of the above groups accaydio how they make their
livelihoods, but who have a particular set of cinsiances in common that have
also been considered.

The only physical assets mentioned that speciji¢atlicated relative wealth
were house, car, number of farms and the corn @Wnership of livestock was
not mentioned at all. Only two social factors (apBiom occupations) were
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mentioned: royalty indicated relative wealth, ansadilities and old age placed
people in the poorest group if they received litteno support from family.

Chiefs and the royal family have the right to $aiid and this is associated
with wealth, notably in the urban and one of thei-pgban villages, where
pressure to sell land for development is more Smgmt. However it was clear
from the family studies (Nkrumadt al., 1998, p. 77) that women of royal families
have lost farmland to development and no longer amnland themselves. There
was also the instance where the niece and nephehe athief in another village
were unemployed, working on construction sites wiies opportunity arose
(Nkrumaheal.,p. 37-38). It may be reasonable to use ‘royaltyaa indication of
relative wealth for the queen mother and chief, th& benefits may not
necessarily pass on to the least directly connef@atily members as might be
commonly assumed.

The ownership of houses and vehicles (for privae or commercial use)
indicate wealth, but these were the only mater@dspssions mentioned in the
characterisation of the different wealth stratéhia peri-urban and urban villages.
In the rural village (Swedru) the number of fieldsfarmer owns was also an
indicator.

Cacao farmers were classed amongst the rich ifoatl villages, as were
vegetable farmers, but the latter always hold aetoposition of wealth than the
former. In the urban and peri-urban villages faodp farmers were considered
poor, and those farming small plots were in therpsbcategory. In Swedru, a
more rural area, those with more than a farm walecensidered amongst the
wealthy.
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Table6.7 Perceived characteristics of wealth strata in the four study
villages selected for the KNRM RP livelihood survey
Wealth classification”
Surveyed Poor est Poor M oder ately Rich Very Rich
villages® rich
Apatrapa | Small scale | Craftsmef, Shop owners,| Own a Own
(urban) farmers, kiosk master vehicle, house/car,
unemployed, | operators, artisans, managers, royal
disabled/ petty traders,| vegetable cocoa contractors,
aged, casual | cooked food | farmer, farmers, business-
labourers sellers, food | mechanics, children men
crop farmers | drivers, abroad
on family salary
land. workers
Aburas Small scale | Petty traders| Craftspeople, | Cacao Own
(peri- farmers, cooked food | kiosk farmers, house/car,
urban)o unemployed, | sellers, operators traders/store | royal
unsupported | construction keepers, (access to
disabled/ workers, Master children sell land),
aged, casual | cobblers, artisans, abroad, business-
labourers food crop vegetable master men,
producers farmers, artisans, managers
mechanics, vegetable
Craftspeople | drivers, farmers,
, kiosk salary mechanics,
operators workers drivers,
salary
workers

a. According to KNRMP’s Village Characterisation Studyster definitions.
b. The items in italics represent the response of @hthree informants who divided
people into five categories while the remaining timéormants only devised four

categories. There are clearly subdivisions withie tnain strata.

The same also

occurred with the information from Apatrapa, whenee informant identified six
groups, where various crafts-people and kiosk dpeyavere "moderately poor" as
opposed to just poor. This is not a problem wHetha information is presented as it
is in the report and the method of analysis takaga account.

c. Masons, construction workers, carpenters, hairdresdressmakers.

Table 6.7 (continued)
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Per ceived char acteristics of wealth strata.

Surveyed | Poorest Poor M oder ately Rich Very
villages® rich rich
Duasi Small scale | Craftsmen, kiosk| Shop owners, | Own a house
(peri- farmers, operators, petty | master & vehicle,
urban) unemployed, | traders, cooked | artisans, cocoa farmers,
unsupported | food sellers, vegetable businessmen,
disabled/ food crop farmer, managers,
aged, casual | farmers on mechanics, corn mill
labourers family land. drivers, salary| owner,
workers, children
craftsmen abroad
Swedru Small scale Cobblers, petty | Craftsmen, Shop owners, | Salary
(rural) farmers traders, kiosk traders workers
unemployed, | construction operators, Master Children
unsupported, | workers, cooked| farmerswith artisans abroad
disabled/ food sellers morethan one | Vegetable Own
aged, casual | small scale farm® farmers house/ve
labourers farmers/food Drivers, hicle
crop farmers/ salary Cocoa
farmers with one workers. farmers
farm Craftsmen,
Kiosk
operators.

Farmers with

more than one

farm.

Source: Derived from the results described in Nkrumah Antbh (n.d.)
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Education was not mentioned as an indicator of tiwealthe wealth ranking
exercise, although the effect of higher educatiorskills acquisition is notable
from the relative positions of occupations dependen differing levels of
education and skills training.

The learning of vocational skills as an apprenticéhrough training was one
of the ways by which three in ten of the homelessdd to gain a trade and escape
their poverty. However, the opportunities were fadiby the fact that training had
to be paid for and tools bought. Even when one ¢tmdpleted training, the
money required to set up in business was a majwt@nt (Anonymous, 1999a).

Those who have children abroad are considered hyeallt is not known
whether this is an accurate indication of wealtbdobon the education/skills levels
needed by children to get jobs abroad, or basesigmificance of remittances sent
home. The family case studies give some exampiehase whose children
abroad have not done well and are considered ioraeasituation than they would
be if they had remained at home. There are otiMaese grand-children are
working in the US and Japan, and who send remirigut the family head has
still been classed as poor.

The livelihoods of the poorest group are charasteriby a lack of security
and dependency. The small-scale farmers may harentpsharecrop, or squat to
obtain land, or simply do not have enough land fwgnth to make a living. They
do not have security of tenure. Casual labourerst naly on opportunities to work
on a day to day basis, and this could also befeaithe unemployed.

In sum, the poor are characterised by livelihodu® depend on limited
markets (low turnover/value and much competitia, not require significant
capital or skills investment, and involved in lowoguctivity food crops. By
contrast, the livelihoods of wealthier groups dne tesult of access to greater
skills and education levels (businessmen, teaclad,civil servants), financial
capital to initiate trade or other activities (pase stock, land, tools, equipment),
ownership of family assets such as the right td lseld, possession of cocoa
plantations, access to land suitable for vegetpteuction, and children abroad
who are able to send remittances.

Livelihood types help explain the higher relativeverty of women in
relation to men. Women were involved in the lagsgdtive economic activities
that tended to fall within the lower two or threteata, whereas the more highly
capitalised and lucrative assets were more likelge owned by men (Table 6.8).
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The division of non-farm occupations according émder and age is described in
Blakeet al. (1997a, Table 13).

Table 6.8 Wealth score for women- and men-headed householdsin the
four KNRMP study areas (%)
L ocation* Surveyed villages Women Men Sex gap
Urban Apatrapa 43 50 7
Peri-urban | Aburaso 48 56 8

Duasi 45 51 6
Rural Swedru 51 57 6

*Classification used in the KNRMP Village Charagation Study
Source: Derived from data in Nkrumah and Antoh (n.d.)

It appears from Table 6.8 that the wealth gap betwmen and women is
consistent across the urban-peri-urban-rural coatmbut, as mentioned above,
differences in the figures calculated will once ingdepend on the fact that the
wealth strata were specific to each village.

The more urban the village is, the greater the ramadb wealth strata and
livelihood types identified by the informants, indting that livelihoods become
more diversified with urbanisation, but that thepdaetween the richest and
poorest tends to increase. Differing perceptionaveélth are indicated by the
difference in positions of occupations (e.g. salaoykers such as teachers) in the
least urban and most urban villages.

The data in Table 6.9, comparing distribution ofpplation of the four
villages amongst the different wealth strata, sthdok considered with this in
mind. A salary worker in Swedru was given the save@ht as a contractor or
royal in Apatrapa. As it is in the project’'s intet to know the effects of the
process of urbanisation on the levels of poverty the state of poverty in general,
then it may be important to complement this study wne which examines such
differences specifically. This study looked at fherceptions of relative wealth
within a village community, rather than looking at howagagtions of wealth and
poverty might compare or differ from those of tthesy communities in the study.
For instance, it may be that a salary worker in @wédas fewer problems meeting
his livelihood objectives (educating the childrebtaining adequate health care,
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and so on) than a salary worker in Apatrapa, wtieeosts of living (e.g. rent)
are higher.

Table6.9 Differencesin perceived distribution of poverty and wealth
among householdsin selected villages (%)

Surveyed
Location | villages Poor? Rich”
Urban Apatrapa 56 (8) 44 (10)
Peri- Aburaso 49 (4) 51 (18)
urban Duasi 54 (18) 46 (13)
Rural Swedru 54 (9) 46 (21)

a. Proportion of poorest shown in parenthesis
b. Proportion of richest shown in parenthesis

Source: Derived from data in Nkrumah and Antoh (n.d.)

Finally, it is worth noting that in the KNRMP repdhe method used for the
calculation of wealth scores was not clearly déseti This might have facilitated
a more confident and accurate interpretation ofda@m. Knowledge of how to
compile average scores can be found in Feldsteinggins (1994).

Analysis of asset status

Natural Capital

As discussed earlier, this is considered to bec#pital commonly available
to rural communities; it includes, among other gsinland for production and
housing, water, fuel wood, forest/wild foods, fod@dad building materials. One
the assets that is undergoing greater pressureresuli of Kumasi's growth is
land.

Land tenure around Kumasi has been extensivelyestud general terms by
much research, and there is little doubt that tbe dlements of it are common
knowledge. The details - who owns what rights toawpieces of land after
changes affected by urbanisation - are perhapsmaetell known. This research
has identified the details of selected cases whalld be indicative of general
circumstances because public expression of thamainy discussions, workshops,
and distributed documents seems not to have besleped by locals. (Holland
et al., 1996a, p.33-37,38, Kasanga, 1998,). These arelslefaland ownership
obtained by the PRA and the VC studies (Blatkal, 1997a).
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As background to the discussion, it is worth revignbriefly some of the
basic notions behind the traditional land tenurstesy in the region, which has
recently been placed under great strain by metitapol expansion. The
Asantehene is the overall custodian of lands utlderpowers bestowed on him
when the stools of Ashanti towns were merged ime @ncestral stool, the
‘Golden Stool', in the early 18th century. Theemmiries of customary ownership
type recognised are the paramount (stools), sudnpaunt (sub-stools), family and
usufructuary titles. The system is hierarchical ahevery level the subordinates
each share the title to a portion of the total aréandamental to all Ashanti
traditional practices and customary land laws & fédct that the land belongs to
the whole community and whoever exercises the sightolding or management
does so in trust for the whole community. In piatthe chiefs and queen
mothers exercise supervisory and administrativectfans in respect to land
allocation and as titular holders this appliesheent (Blakeet al., 1997b).

A subject can acquire usufructuary rights by octugyand developing part
of the communal or stool land. This is limited le tfact that forest can not be
cleared past such natural boundaries as streansstabulating the physical extent
to which a communal property could become individuad also providing easy
identification of boundaries. The rights thus ebshled are inheritable and
transferable, but exclude rights to economic traed other treasure trove found
(ibid, p. 8). In other words lands thus acquireel thie property of the individual or
family and, according to case law, it can not, saith the express consent of the
family or individual, be disposed of by the stodlikewise an individual may not
dispose of the stool's absolute ownership in Bttangers without consent of the
stool (Kasanga, 1998, p. 25). If family lands beeansufficient to provide for the
needs of a family member, s/he could approach end#mily with excess land
and negotiate either cash rental or the ‘abundabuso’ tenancy arrangements
that are similar to sharecropping in nature.

‘Strangers’ (those with no inherent right to occugigol land) wanting to
acquire land first approach the chief who thenaig¢hem to the sub-stool, family
or individual, who gives them land - only under rargor contract, according to
custom and case law. A long undisturbed occupataes not ripen into absolute
title and it is not transferable. However the sfyer’'s interest will endure so far as
he does not break the laws of the area. The ibadit ‘abuna’ and ‘abuso’
sharecropping arrangements were also commonly maldetrangers.
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The 1992 Constitution on the role of Customary @Gdisins of the Land
upholds the traditional land tenure system, prandt with statutory backing and
there are several instances of case law citedeiptbject documents where it has
been upheld. The laws and institutions involvedland administration are
discussed in chapter 2 of this book, but sufficleag been mentioned here to show
that:

* Under customary, statutory and case law (at leagpaper and in theory),
families and individuals belonging to the stool aemsonably assured of
access and security of tenure in their land hoklingsubject only to the
compulsory acquisition by the state and statutamdl use regulations
(Kasanga, 1998, p. 25).

» A basic tenet of the customary land tenure wadabethat it assured land to
every family and individual for farming and otheses. Land leases under the
customary tenurial system in the past were viewsed #oreign phenomenon
(Blakeet al., 1997b, p.22).

Increasing demand for land for residential, indaktrcommercial and
infrastructure development is resulting in risingnd prices. Subsistence
agricultural land has acquired a real value andpportunity cost. Figures for
rental value of land, rooms and for increasing pase price of building plots are
used to demonstrate the flourishing land marketseirurban Kumasi (Kasanga,
1998, pp.29-31).

Ninety per cent of the villages surveyed in the RREBumasi Village
Characterisation Study reported an increase ideesial land at the expense of
farmland and 11% had virtually no farmland left §B& et al., 1997a). Land
demand for housing is clearly the most importastdaas compared with land
conversion for economic or community purposeshimgurvey on gender aspects
of land markets in a context of peri-urban changesGnga, 1998), this was also
found to be the most significant reason behindcthreversion of agricultural land.
Of the 232 interviewed villagers who reported reagmversions of land, nearly
two-thirds said it was for residential use, whilalyo 7% reported cases of
conversion to commercial or industrial use (cf. [Eeh10).

Fifty per cent of women and 46% of men (48% ovéiallerviewed in that
same survey reported having ‘lost’ agriculturaidahe amount of their land that
was converted has been summarised in Table 6.11th@fe who reported
conversions, 71% had lost areas of over 0.8 ha,gaifisant proportion
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considering the areas of remaining land holdingswshbelow. There was little
difference between men and women in terms of theuats of land lost.

According to Case Law, the stool cannot disposea @lbject’s property,
save with the express consent of the family onviiddial. However, in peri-urban
Kumasi, of those who reported losing land few wewasulted before conversion
took place. Overall, only 33% of respondents weresalted and of those only
66% agreed to the sale/conversion of their landatTs, only 22% were consulted
and gave their consent. And whereas only 27% of the @romere consulted, 47%
of the men were (Kasanga, 1998, Table 13). In Akokong Village, to cite one
example, farmers displaced when their farms am camhnot complain about it and
obtain no compensation or alternative plot becéusesale is decided by the chief
(Hollandet al, 1996b, p.19).

Table6.10 Reported cases of land conversion from agricultural to other
usesin eight peri-urban villages around Kumasi*

Responses
Agricultural land converted to: Number %
Residential 144 62
Commercial / Industrial 17 7
Education/ civic/ infrastructure 15 6
Combination of above 48 21
Others 8 3
Total 232 100

* The survey was conducted in 1997 but it is neaclfrom the report over what period the
conversions refer to.

Source: Calculated from Kasanga (1998, Table 12).

A perusal of the data disaggregated by maritalstaf men and women
shows that single women were more likely to be alted than married women,
but that married men were more likely to be comslithan single ones. In
contrast to the significant overall difference iargentage of women and men
consulted (20% in favour of men), there was lidiéference (only 3%) in the
consultation of single men and women.

This highlights the significance of the issue ofowh the family makes this
decision and over which lands. Often in a cougie, woman has her own field
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and the man his. The question then arises, to whkiEnt are the respondents
referring to their own or their spouse’s fieldstieir answers? There does not
seem to be information on this. Further genderravstudies of this kind might
shed light on the process to uncover whether tlighitbe a significant factor for
future research and development activities.

Despite the apparent customary and statutory poovi®r security of land
tenure for the family and the individual (even sgars) described above, there are
some key features of the land market and its manmeagewhich prevent their
continued positive influence. The stools may ownlind and manage it on a day
to day basis but the government controls all ottegisions affecting the same
land, from the timing of disposal to the distriluti of revenue. The following
describes some of the “inherent contradictions” Kasanga (1998) calls them,
that have the ultimate effect of enhancing the pafall other stakeholders, who
stand to benefit from land sales to the detriméfmilies and individuals.

Table6.11 Frequency and amount of land converted by village respondents
from agricultural to other uses in eight peri-urban villages
around Kumas

Amount of land
converted (ha) Women Men Total
Number % Numbe % Number %

0.04-10.8 48 30 22 30 70 30
0.81-2.4 63 40 31 42 94 41
241-4.0 24 15 8 11 32 14
More than 4.0 24 15 12 17 36 16
Total 159 100 73 100 232 100

* The survey was conducted in 1997 but it is notrcfeam the report what period the
conversions refer to.
Source: Calculated from Kasanga, (1998, Table 12).

According to the “statutory underpinnings of thedanarket” also described
in Kasanga (1998, p. 27), various institutionsararged with the task of ensuring
that development takes place within approved ptanniayouts/schemes.
However, due to failures by the relevant statatintsins in the timely application
of these procedures, landholding individuals hagsponded to the increased
demand for land often in direct contravention afdaSome plans waiting for up
to 20 years for implementation have become obsolatd developers wait on
average four years for all of the relevant papekworbe completed. Sometimes
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money is exchanged between purchasers of landeé#iernecessary procedures
have been carried out ensuring their tenure.

The effects of this are evident by the haphazatohgsiof buildings,
underdeveloped infrastructures and associated amagntal problems, and
severe encroachment of public lands leading tostr@nd prosecution of chiefs.
Land disputes and litigation have become commowdxat the state and chiefs,
between communities and even between chiefs angcsb This seems to be
worse in the case of peri-urban villages accordinthe VCS survey, where 43%
of peri-urban villages were found to have curremtdl disputes, as compared to
20% of the urban and rural villages (Bladtal., 1997b, p.211). Litigation can last
for years (e.g. Behenease’s ten-year dispute wstineighbouring community),
during which time disposals involving village larai® temporarily frozen.

Land Commissions have responsibility for coordimgitihe development of
pieces of land with the relevant development pBrolfby, 1997, p.86), and they
must certify that “disposition or development” afnt is consistent with the
development drawn or approved by the Planning Aitth¢ibid, p.88), but they
do not seem to do this in the Kumasi PUI. Villagatsal planning and district
planning have not provided strategies for how thight be done to serve any
particular ends relating the PUI. There seems tmde@verall planning for the
whole peri-urban area or in one village with regar@nother village (Blaket al.,
1997a, p.13, 15, Williams, n.d.). There seemsdamb strategy for maintaining
agricultural land (Blakeet al, 1997a, p.15, Williams, n.d.). There is yet no
strategic plan for the Kumasi Metropolitan Area ethimight consider options for
such strategies.

The office of the Administrator of Stool Lands iongunction with the Lands
Commission collects ground rents from registeral ldevelopments. ‘Drinks’
money does not go to government, nor do grounds ieam family-farmed land.
(Blakeet al, 1997a). All revenue, income royalties and so orareating from the
sale or rent of land are to be paid into the varistool land accounts and shared
as prescribed by law between the various authsri(i% to office of the
administration of stool land, 25% to the stool tigb the traditional council, 20%
to the traditional authority and 55% to the DidtAssembly) (Blakest al, 1997a).
This ‘sharing scheme’ completely neglects the campton of families and
individuals at community level for losses of agtiatal land. It is supposed to
provide the local traditional authorities with conmity development funds, but
the extent to which funds are used for the specHicd real benefit
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of the community is not always clear, although ¢here examples of this
happening (Kasanga, 1998, p.39). Esereso Villagenmovated by creating a Plot
Allocation Committee which has taken charge of laatks and the distribution of
proceeds (Hollandt al, 1996a, 1996b, Blaket al., 1997b, 3.19) which seems to
have improved the flow of proceedings from landkbato investments in the
village, but this does not seem to give compensatandividuals.

Only 9% of the individuals interviewed in the Magira study (Kasanga,
1998, Table 13) who reported loss of land said they had been compensated;
70% of these had indeed received their compensétion the chiefs rather than
the developer. The main form of compensation waprbyiding the family with a
building plot (41%) or cash (31%). Family headowad lands are taken generally
receive some compensation from chiefs, usually axeslof the plots. A farmer
does not usually receive compensation directly ftbenchief, but from the family
head, and this may be land elsewhere or money. twén the PRA studies
many claimed to receive no compensation at alin€as sometimes receive on the
value of their standing crops. There is overaltamgfer of resources from poor
farmers to rich chiefs and individuals (Bladteal, 1997a). Any land money which
goes to community development may not necessagimgtit the poorest groups, as
for example with electrification which may not bitoadable (Blakeet al, 1997a).

According to compulsory land title registration law security of title is
provided through registration. The customary fréetie converted to leasehold
subject to payment of an annual rent; in other wpimtigenous people seeking to
document their interest in land end up being tenahthe stool and government.
These (and probably other) features of the lancketanean that land not only is
the main livelihood asset of the poor under indrepshreat, over which they
often have little control, but that they often ri@eeno compensation for their loss.
If they were compensated they might at least retame security and capital with
which to establish alternative livelihoods.

The Compulsory Land Title Registration Law 1986 R 152) is thought
to provide important protection to those with aroléo land rights, but it is said to
be largely unknown to the poor, partly becausehefrtilliteracy. Consequently,
for the moment it is the prevailing traditional tea systems which offer the most
security to the peri-urban poor rather than theuday interventions which are too
remote from them (Kasanga, 1998, p.55).

Figures on agricultural land tenure show that srigaths are most common
(Kasanga, 1998). Seventy-one per cent of femalgoredents had only one farm,
compared with 65% of men, while 4% of women and @®men had three.

Women tend to have smaller holdings, with 81% &pomdents having less than
two acres, compared with 75% of men (cf. Table .12

Table6.12 Size of land holdings among respondents in eight peri-urban
villages around Kumasi, 1997

Size of Women Men Total
agricultural land
holdings (acres)

Number % Number % Number %
0.1-2.0 131 81 56 75 187 79
21-4.0 22 14 12 16 34 14
4.1-6.0 8 5 7 9 15 7

Source: Calculated from Kasanga, (1998, Table 19).

Of those who still had land amongst the Mazingitmvey respondents
(Kasanga, 1998), 14% (16% of women and 6% of me) land outside the
locality. Unfortunately the survey did not specify the tygecimp grown outside
of the locality.

The results show that between 59% and 69% stikk leacess to land under
customary tenure, while 29% have to rent or shae¢Table 6.13). These data
could have been affected by the presence of manapigrants who would
traditionally be more involved in sharecropping teyss, but a look at the
description of respondents shows that this is hetdase (Kasanga, 1998, Table
11).

Table6.13 Forms of acquisition of land by respondentsin eight peri-urban
villages around Kumasi

Form of land Women Men Total
acquisition

Number | % | Number % Number %
Customary allocation 99 61 40 53 139 59
Gift 12 7 12 16 24 10
Cash rental 30 19 10 13 40 17
/premium/hiring
Share cropping 17 11 11 15 28 12
Other 3 2 5 7 8 3

Source: Calculated from Kasanga (1998)
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With the reduction in quantities of land availalilee system of leaving land
to fallow is in decline. The Mazingira survey foutigit only 74% of land holders
still practised a fallow and this was most freqiiefdar only one or two years. The
survey shows that there is a notable differencerdsst men and women (Table
6.14).

The farm types differed with level of urbanisatiom the urban village of
Apatrapa, undeveloped building plots are useddoning, and food crops such as
maize and cassava dominate. In the peri-urbamaativillages farm sizes could
be up to 0.4 ha or more, but few owned more thanfamm. ‘Forest crops’ are still
produced in the rural village of Swedru, as arenfalms, cocoyams and
vegetables. In the urban/peri urban areas there ptaees unsuitable for
construction, such as marshy areas and steep slopes

Table6.14 Prevalence and length of fallow among respondents in eight
peri-urban villages around Kumasi, 1997

Share of respondents using fallow (%)
Fallow length
(years) Women Men Total
1-2 66 21 54
21-6 33 79 46
Respondents usin
fallow T 78 64 74

Source: Calculated from Kasanga (1998, Table 19).

With the exception of the information availablerfrahe Kwabre thematic
maps (Adanet al., 1999), in the Mazingira survey no mention waslenaf the
proportions of people with access to safe drinkirager in urban, peri-urban or
rural villages. There is, however, some informatamout the percentage of
villages with piped water and boreholes from theS\/&Tirvey (Blaket al., 1997b,
p.2). Access to such facilities seems to be limiedhose who can pay. Water
quality analyses have shown that villages are utiteat from the effects of river
water pollution, as Kumasi is atop the watersheldesg two factors combined
reflect a real loss and threat to the health ofrtiest vulnerable members of a
community. This is demonstrated by the examplehefitillage of Duase (8 km
from Kumasi), where the stream, used by those en&bpay charges for water
from the standpipe, is heavily polluted from the KMrea (Blakeet al., 19973,
p.31). It is clear from stakeholder analyses thatparticular party is made
responsible for or is able to deal with this thr@hid, p.22). There are examples

of local customs and laws that are designed teeptatreams. At village level the
unit committees are responsible for the maintenamicevater and sanitation
facilities and the women clean the water facilittesd village dumps regularly.
However, it is environmental pollution on a widerke that needs more attention.

Although some information exists about the potérfba fish farming (see
Chapter 4), it is important to note the threat xwsting fisheries from pesticide
contaminated water. It seems that, even if borebolpiped water was readily
available and affordable by everyone, water pdalutihas some negative
implications for the sustainability of certain llil@ods such as production of
irrigated crops and fish.

Urban villages did not appear to have water suppbplems, while this was
identified as an issue in 8% of peri-urban and 3¥%ural villages in the VCS
survey. However, these data are general, beingtexpby few key respondents,
and does not describe differences in access ta Wwateeen various groups in the
communities.

There is little information on how poverty and lWwods are related to
changing access to common property resources upahwhe poorest members
of a community are most dependent. Most of thermé&dion available is about
control and access to materials of increasing enémimportance such as sand
and stone, but also firewood and charcoal

When assessing the impact of urbanisation on #aéiHbods of the poor, it
is of interest to know the level of importance béde resources to the poor, the
rate of decline of these resources and how the a@compensating for this loss.
It may be that the information exists within thetadabtained most recently
through the livelihood studies, but that these hae¢ yet been sufficiently
analysed to make them easily accessible.

Little timber is left in the Kumasi area (Blalat al., 1997a, p.38), but it
seems it is still available at least for the uséoél people (Nkrumakt al., 1998,
p.63) from outlying villages such as Swedru (a Irwidage within the PUI).
Timber access and control is described in detaflafiand et al. (1996a, p.48).
Sand winning has increased with building activigesl just under half of the VCS
study villages (mostly within a 10 to 20 km radafskumasi) have sand winning
sites (Blakeet al., 1997a, p.36)..

The increased commercial value of these resouressrésulted in their
exploitation by contractors and village chiefs, wiave allocation rights. This is
to the temporary advantage of village labourers tdthe permanent detriment of
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the farmer who formerly used the land for productmr fallow (Blakeet al,
1997a, p.37), and for the community as a whole whifer from the eventual
effects of environmental degradation and loss oéss to resources that they need
themselves. It was noted that in Swedru homelesswess not an issue
(Anonymous, 1999a), because families were stileabl rely on the traditional
allocation of land and locally available materiglimber) and even family
assistance in terms of labour for the construatibimouses for new families.

Traditionally, people have the right to forage éommon property resources
wherever these are found. However, even in Sweillage people had noted the
decline in fuelwood, which used to be availablerfrine forests antallow lands.
Now it can only be accessed from family farm artbfalands. The increasingly
short fallow periods mean that the trees do nowvgmoproduce good fuelwood. In
Swedru people purchase fuelwood only to supplenvlat they are able to collect
themselves, whereas in villages closer to Kumatsieecharcoal and/or firewood
was bought.

There is an adequately detailed analysis of theketaand production of
charcoal and collection of firewood and its envir@mtal effects in the baseline
study (Anonymous, 1999a, p.65). Adatral. (1999, p.133) presents the results of
a study into fuelwood gathering and use in the Kainiaban area. The results
demonstrate the continued availability of someviioeld in the urban area; from
isolated wood lots, scattered trees in residergialas (often ornamental) and
fallow lands in the periphery of the metropolitaea low density residential areas
were identified as having a large tree population.

The gatherers work in groups of about five and caveircuit of about 3 km
(on average) from source to source, spending betfiee and eight hours a day.
They earn about 3,000 cedis per day as this iawheage price of a head-load, but
are not well considered by residents, who thinks thee responsible for thefts in
their areas. 168 head-loads of wood were countegtirg the market in Kumasi.
The distance covered by gatherers is little congari¢h Accra, where fuelwood
comes from as far as 200 km (Adatal., 1999, p.131). However, as pointed out
in the survey, despite the continued importancéheftradition of cooking with
wood, its supply is taken for granted in the urlpdanning process. If some
consideration is not paid to its preservation anehecreation in communities, the
scarcity will result in higher prices, the incomsusce for local gatherer-sellers
will be lost and the market will be supplied fronstdnt areas by those wealthy
enough to have the possibility of transporting Already gatherers complain that

it takes a long time to find enough wood, it isetarof the better quality, there is a
lot of competition and access can be preventegb&ston private property.

The results of a set of family case studies (Nktunet al., 1998)
demonstrate that some other resources like sihadlges and mushrooms are still
available despite the intensification of land usel awnership, although it is
expected courtesy to ask permission to go on @éeple’s land. There appears to
be a bush meat market (Adam et al., 1999, Themadic 1, p.6-7), but no other
information is available.

No information was found about hunting rights ootas, or the markets for
bush-meats, fruits, palm wine, honey, or other sua$sible sources of incomes.
Neither was there any indication of the currentelsvof exploitation of these
resources or their location in relation to Kumasith the exception of fuelwood
and charcoal, sand and stone.

Social capital

The impact of urbanisation on social cohesion hesnbwell outlined in
Blake et al. (1997a, p.52). The trend away from the traditioc@hmunity spirit
traditionally promoted by the chieftaincy was wedlscribed by respondents from
the village of Duase (peri-urban Kumasi): “indivaduevelopment has succeeded

communal development”. This has been attributedh@anging loyalties to the
chief and increasing differences between the nch@oor (ibid.).

Loyalty to the chief is reportedly eroded firstly increased numbers of
‘strangers’ (e.g non-indegenes) in the communityp &re only bound to the chief
by payment for a plot of land; they do not dependhe village for livelihoods or
markets, have less input in community activitied amore input into the outside
community such as the church instead of traditiogedups. And secondly,
amongst indigenous peoples, loyalty to the chiafdgraded by disputes relating
to the sale of land and disposal of proceeds.

The relevance of the proximity of the residencéhefchief to the village and
the regularity of his visits was made in the VC3al@et al., 1997b, p.2), as was a
comparison between the ratio of in-migrants togedious people between urban,
peri-urban and rural villages.

Attempts at researching and describing the relagiveival and importance
of the family social network have been made inlitredihood studies (Nkrumaét
al., 1998; Anonymous, 1999a), but once again it ficdit to obtain all of the
information that could be available before a marmprehensive analysis is made.
The strength and value of the extended family ngtvb@tween rural, peri-urban
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and urban and even wider afield should be detemirireen the family case studies
already made.

After interviewing the homeless in the KNRMP studilages it was
suggested (Anonymous, 1999a, p.17) that urbanisatoses a breakdown in the
extended family system as a result of the inabilifyparents/ family heads to
provide for basic needs. Traditionally a family Hosituation is created by the
knowledge that family lands are held in trust by Heads of families on behalf of
the families. As these lands are lost to developintee bond is degraded. Young
people can no longer depend on inheriting famihdt Overcrowding of family
accommodation results in young men sleeping ro®gme young women in
urban areas resorted to living with boyfriends, mitieeir families could no longer
cater for them. The fact that only one of the 1inbkess people interviewed was
indigenous indicates that to a large degree themtill a great deal of support
between family members, and that the housing amtl d&uation is most adversely
affecting those without family in the area.

The importance of connections in the city and elsaw for finding
occupations and living space for young women and imees been indicated in
several of the family case studies.

The study into CBOs (Anonymous, 1999b) found tHavidlages had Unit
Committees and Women's Groups based on religiomerQocally based groups
differed in their objectives according to locatidmthe more rural area, the groups
were agriculturally orientated (marketing and impng production). In the more
urban groups, the objectives were welfare and deweént inclined, assisting the
members in times of need, income generation aietdyitorganising communal
labour (de-silting drains and weeding) and somedia@ing as pressure groups on
abuses on land use planning. In some villagesetraskociations provided
“support” for the members when needed though tleen® specific information in
the surveys about what kind of support this cossiét nor by which means it is
provided.

The functions of the most basic level of local goweent, the Unit
Committees (UCs) are reportedly weakened by undedaifig. The UCs have the
power to collect revenue and resources from thenmamity. Low education levels
and an inability to co-ordinate efforts to strergththeir operations were also
reported as one of the common constraints for CR@&s among CBOs and
between CBOs and outside organisations (e.g. MOE@nsion department) are
stronger and wider in urban areas as comparedréd aveas. Information flows
may be less fluid as a result. The increasing ésteof the churches in village

development (with the increasing numbers of wealthiyangers in the
congregation) and with their increasing intereskaimd should not be overlooked
in terms of how much they can organise and cortgibu

There is little information on the potential for whh involvement in
projects, or the experiences of CBOs and NGOsfferdnt areas of intervention
that may be of value to developing pilot projeatsl duture strategies. The same
could be said for the potential contribution ofditeonal leadership, but it is
probable that this will vary quite significantly taeen villages and should be
explored more deeply when the specific need arises.

Human capital

There has been no research into education leveksegsion of skills, or
access to schooling or training commissioned by KMRMP, but some
information is available in Kasanga (1998, Tablg fifesented as characteristics
of survey respondents. This details the propordnrespondents who had
obtained each of the different levels of schoolinbe levels of English
comprehension and the difference between gendemanital status. According to
these data, 77% of women and 45% of men can neiffeak nor write in English.
It was interesting to note that 20% fewer marrieehnwere illiterate than single
men, whereas there was no such clear differenosebat married and single
women. This may be due to the fact that an edutatiakes men more eligible for
marriage, and/or because most of the single mer weunger, and rates of
education may have dropped in their generationtduiecreasing ability of their
parents to pay.

The livelihood studies have indicated the lack duaation and skills
amongst the poorest groups, and the fact thatish&s major impediment for
accessing adequate alternative livelihoods whed lamot available to go into
farming. For example, out of 11 homeless peopteritewed only two were
educated to middle school and one had completehinga as a cobbler
(Anonymous, 1999a).

No information was found on the changing prevaleofcdiseases related to
pollution or changing occupations or diets or omwhbe general health status of
communities has varied with differing degrees dfamisation.

Physical capital
Several examples were found amongst the family sagsties (Nkrumalet

al., 1998) of those who were unemployed due to lddkimds to initiate business
or trade. This was the case even for those witligher level of education or
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training in a specific skill. Three of the homelepeople interviewed had
experienced loss of livelihood options through ladktools (for carpentry and
cobbling). This problem has also prevented reseotid from obtaining or
completing their apprenticeships.

Data were collected for the Mazingira study on dlership of household
productive assets (share of respondents owningstéiek, domestic electrical
equipment, motorised transport, plough, cart, ax}d(dasanga, 1998, Table 20)
in peri-urban Kumasi. There was no indication af #ale of assets as a result of
increasing financial stress.

Overcrowding is prevalent, with as many as 15 peagplaring a room even
in Swedru, where housing construction was deemdx iess of a problem due to
continued access to land and building materialenBer the relatively wealthy
owner occupiers, rooms are shared out between mierobéhe extended family,
with the result that they also have only one roomtfieir immediate family. The
baseline survey (Hollanet al., 1996a) shows that in tenement buildings there are
40 to 100 people per household, with 20 to 50 peppt household in indigenous
housing.

Table6.15 Perceived benefits of urbanisation among respondents in eight
peri-urban villages around Kumasi, 1997

Per ceived Benefits Share of respondents
(%)

Social amenities 44

Electricity 36

Hospitals 16

Employment 15

Markets 13

Transport 8

Schools 5

Source: Calculated from Kasanga, (1998, Table 19).

As Table 6.15 suggests, access to infrastructulefamilities were the main
benefits perceived to result from urbanisation égpondents in the eight village
Mazingira survey (Kasanga, 1998).

The value and importance of electricity was repgate the family case
studies, as many respondents were hoping thatuitlage would be connected up

to the network. Access to safe drinking water was mentioned by survey
respondents, despite the frequently mentioned wiees threat of pollution
arising from the fact that Kumasi lies on the tdghe watershed. Water analysis
carried out in one of the peri-urban villages shéved it is of unacceptable quality
by local and international standards (Kasanga, 19984).

Some village leaders have managed to attract faesities to their villages
using the revenue from land sales, e.g. Emenayeileghere the queen mother and
the land allocation committee have attracted a lidenowned hospital,
electricity supply and pipe borne water. Howevéwe treporter noted that the
adverse effects of the permanent loss of familyl$aan the livelihoods of the
community appear to outweigh the benefits of gaingrms of infrastructure and
facilities

Access to electricity and water supplies is desdilm Blakeet al. (1997a,
p.45). Access is not so much related to proxinatiKumasi, as to the willingness
and ability of the chief to invest in the infragtture and connection charges.

The share of villages with schools of various Ievahd health facilities is
also reported, and this does not appear to beetktatproximity to Kumasi either.
The provision of education facilities is regardadpaiority by villages and district
committees alike. Sixty-seven per cent of villagad ongoing school construction
projects at the time of the VCS survey (Blakeal., 1997b, p.209).

The studies have also described access to trarmpbrnarkets (Blaket al.,
1997a, pp.86-88; Hollanet al., 1996a, pp.43-45) and their operation. As a focal
point of transport routes (road and rail) in theitoy, Kumasi is well supplied
from outside of the region, by areas with competditiadvantages for the
production of less perishable commodities. Perisabr bulky crops still tend to
be supplied from within the Kumasi area.

Only 3% of the villages in the VCS were not on atanable road, and 76%
were on managed tro-tros routes (local buses) anéftbed from taxis services.
The 12 tro-tros routes are regular although fiveehsome flexibility according to
changing demands (e.g. market daysyr each route tro-tros charge a fixed price
(200-250 cedis) whatever the length of the jourras,compared with taxis or
trucks, the costs of which were related to distanaeelled. The average cost of
transport to Kumasi varied between the three \dlatusters identified in the
inception report (Blaket al., 1997a, Table 14, p.49).

The marketing of food crops in Ghana is charactdrisy a large number of
private independent traders and large marketimgsfiand public sector marketing
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is rare. The existence or feasibility of co-opeseadi or producer group market
associations and the associated efforts of indaliflarmers (or groups of) trying
to gain marketing advantages has not been explotddwever it seems that,
following a long tradition of trade the Asante haaewell organised local and
regional market system. Markets are highly stmettywith a variety of market
associations concerned with the marketing of diffierproduce. A queen mother
who is elected by the association members for thpgse of maintaining order,
including the fixing of prices heads each these.

The central market of Kumasi acts as a major coesand relay market for
Ghana and West African trade. Market queens wensuted about the daily
interactions between the central market and thasesarrounding Kumasi. There
are villages visited by Kumasi traders on a dadgib for the collection of produce
to take to market, and vice versa, village traaere go early to Kumasi in order
to bring back perishables (meat, fish) and impoiteehs to sell in the villages by
9 a.m. Within a distance of about 16 km villageensport their own produce to
Kumasi, whereas further afield they wait for traer wholesalers to visit them.
There was mention that some of the village marg&letser to Kumasi have started
to shrink as producers, traders and consumers leamreasingly reliant on the
bigger markets in Kumasi. Most farmers prefer tettheir products to Kumasi
themselves in order to take the opportunity to ntaké own purchases. They can
also obtain cash advances from the traders thdywdigsathere. Arrangements are
sometimes made between farmers who contract lcadéts to sell their products
for a fee, like an agent. They do the harvestmdjlaading and the trader uses her
knowledge of the market in order to maximise tharres.

According to the KNRMP participatory rural appraisssearch, none of the
peri-urban groups interviewed reported any probleits marketing; they were
confident that whatever they produced they could g@nly in one village (rural
Amaadaa) was marketing raised as a major probl®mduce had to be head-
loaded at significant cost (500 cedis compared3® @dis to get to Kumasi by
truck) from the market to the road to meet tradetsy came twice a week only
after being invited. They didn't always managset all their produce. The main
problem in Swedru (15 km from Kumasi) was thatiines of gluts, there were no
storage or processing facilities, and this fordeeht to sell at very low prices at
harvest (Blakeet al., 1997b, p.20-116). Another village, Nyameani KB@) had
to sell fresh fruit such as oranges at very lovegsito middlemen due to their
perishable nature.

When considering the need to develop further eritep available to poorer
people in order to increase employment alternativesipplements to agriculture,
then information about developing the market foecsfic commodities becomes
increasingly relevant.

It may be noted that in the reviewed reports thera lack of information
firstly on the feasibility of developing new prodsichased on adding value to
(processing) resources available (e.g. producireesd, butter, yoghurt, refined
honey, dried or sugared fruits, peanut bettert faices, dried or tinned tomatoes,
jams, chutneys). And secondly, on altering the miarktrategy through the
development of marketing/production associatioesetbping storage facilities to
allow people to take advantage of seasonal prigereitials, and cold chains for
transport of perishables.

Some mapping of the main source of products salide glifferentials over
seasons and between market locations would pravideeful tool. It would also
be useful to determine the processing and storeaygipes already carried out or
tried and the potential for the processing, storags marketing of each different
commodity type.

Financial capital

In the baseline survey (Hollaratl al., 1996a, p.21-22) a lack of finance and
credit was reported in all the villages visitedaasonstraint to use of agricultural
inputs and to diversification out of agriculture ¢dher occupations or small
businesses.

The importance of the informal financial institut®compared to the formal
has been recognised, and the characteristics ofotheer have been described,
and include ‘susi’ groups and traders. Research the financing of small
businesses has demonstrated the importance ofg@®awn savings, or gifts or
loans from relatives or friends in finding start-funds. Gifts and loans from
family to begin small enterprises were also frediyevbserved in the family case
studies (Nkrumalet al., 1998). The success or otherwise of formal NG®s o
CBOs to provide credit in the areas have not beescribed.The impact of
changes on livelihood strategies and options

Urban expansion and the associated changes freamdecupations to non-
farm alternatives have a number of consequencethéolivelihoods of the peri-
urban poor. Blakest al. (1997, p.39) describe the various push and putofa
influencing those who abandon farming, thus praxgda useful summary of the
impact of various findings discussed earlier (bl 6.16).
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Factors which push and pull people out of PUI fagriave been identified
(Blake et al, 1997a) and are presented in Table 6.16. Farmindgdseasing as a
means of livelihood (Blaket al, 1997b). Something is known about those who
move out of farming and how they take up alterratiecupations (Blaket al,
1997a). In general, young people, especially wortrgrip move out of farming as
it is seen as unattractive and of low profit (Bladteal., 1997b), either from
families with no land to give them as inheritanmethose who choose to leave for
more lucrative options (Kasanga, 1998). If indivatiuor their family have capital,
they can acquire skills through training or appeghips and tools and start their
own trade. If they are educated and have the sapesontacts they may find a
city job. Otherwise they must depend on the lefiabsle sources of casual labour.
The reported types of casual labour have been rmtisin labour, farm labour
and much less so, factory work. Except for theefathese cannot be considered
sustainable with regard to the rate of land usenghaand the patchy and
temporary nature of building development. Duasarisexample of a village
where construction has been halted due to litigatand people were looking
forward to the end of this so they could regainirtjebs. High youth
unemployment is reported, even for those with arcation.

Those remaining in farming may include women whanca get out and
who are stuck in poverty (Blakat al., 1997a). Women tend to lack the resources
to cope with the lack of available fallow land, amdther than attempt
intensification, they are wringing the last fetyilout of the soil, before giving up
(Kasanga, 1998, p.68). But some men remain in fagmearrying out
opportunistic cropping on yet undeveloped plotsbgrvirtue of sharecropping
agreements in a neighbouring area (Blakeal., 1997a). The decline in food
cropping by women for household food may have apaith on household
responsibilities to provide food (Blaletal., 1997a).

Others who stay in farming tend to be specialisidpcers with enough
capital to invest in profitable options or thoseontave so little in terms of assets
that when their land is taken from them; they \wdive little alternative but to go
into sharecropping arrangements in neighbouririggéls, or crop verges or other
waste-land in order to obtain a food supply.

Figure 6.2 shows the impact of the reduction inilakdity of land on the
alternative livelihood choices of farmers and thigimilies according to what
assets remain available to them. This analysisagedh on Blake et al. (1997a,
p.39), but Kasanga (1998) has provided data (destrbelow) which can be
considered in relation to the various lines of istpadicated in the figure.

Table6.16 Factorsbehind shifts away

from farming in peri-urban Kumasi

Factor s pushing people out of farming

Factors pulling people away from
farming

Low crop productivity resulting from
increasing infertility with loss of fallow,
(and a reluctance to invest in the land d
to insecure tenure).

Perceptions of higher rates of return
from alternative occupations
ue

Removal of farm land (landlessness or
near landlessness)

Possibility of commuting

Higher labour costs (due to higher cost
of living)

5 Non farm jobs give immediate cash*

High transport costs for low value bulky

goods (e.g. cassava)

Source: Blakeet al., 1997a

The information provided by those who had lost l[é&adwhose family had
lost land) on how they were coping (or compensatarglost revenue) in most

cases reflects the data on occupations

(cf. Talhl®)6The high proportion (25%)

of both men and women who were increasingly depanaf@on relatives, and who

had no alternative livelihood open to t

hem at tivae reflects the high level of

unemployment and the lack of opportunities discdisdve.
Equally important was the category “Others” whiagllmbly represents the

mixed artisans and craftsmen (hairdre

ssers, sezsBres, barbers, cobblers etc),

although this definition is not made clear in tegart. The importance placed on
these options is re-enforced by the number in itrgifior professions or skills,
particularly the proportion of single people (24%stngle women and 21% of

single men).

Of those in training, 80% of the women were singlel 20% married,

compared to men, of whom 50% were

single and 25#érced/separated. This

can be attributed to the fact that fewer people manrsue training when they are
constrained by domestic responsibilities into whihiby must invest their time,

energy and other resources, whereas
immediate income. This is probably the

the othernspgimvide them with some
main reagwy there is such a difference

between the proportions of men and women in trginiBy far the majority of the

women carry out trade or crafts as the

ir non-faltermatives (especially married

women: 28% and 33% respectively), while many merevie construction work

(11%).
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Table6.17 Strategiesused by peopleto cope with loss of land in peri-
urban Kumas (humber of respondentsin eight villages)

Coping M echanism Women Men Total

N % N % N %
Acquisition of land/ Share cropping 21 13 ) 7 26 1
Job hunting 3 2 3 4 6 3
Training in skills or profession 10 6 12 16 | 22 9
(of which single people) (80) (50) (63)
Out migration* 1 1 2 1
Business/trading/petty trading 40 25 4 10 a7 20
Construction 3 2 8 11 11 5
Dependence on relatives / nothing 40 25 18 25 58 25
Others 42 26 19 26 6l 26

« The likelihood of meeting people who have had tvéethe area looking for work is
obviously slim hence the low representation here
Source: Derived from Kasanga (1998, Table 13).

Farming was such an essential livelihood sourcerfany (11%) that they
were pursuing the same occupation to replace #idsfithey had lost. This may
have been the opportunistic use of verges or etmpitging plots, sharecropping
(4%) or renting land. This option was more impott®r women than for men.

The family case studies (Nkrumah, 1998) reportet, tbf the 14 family
heads interviewed, only two had left farming, confng the above findings in
Kasanga (1998). However no such useful summarywledions were carried out
for the rest of the family, so that although we Wrthat the heads of families tend
to still have farms, we cannot see the differenetwvben them and their sons,
daughters and grandchildren. This information inayavailable in raw form, but
unless several hours are spent condensing andfglagshe information in some
60 interview narratives in order to make the infation more accessible it cannot
possibly be used in the discussion.

Looking in a more structured way at these familyd(@lso household) case

studies in future stages of the project may helprd@ne more objectively issues
like:

* The different responsibilities and burdens expesenby different household
members.

« The difference in livelihood strategies and optiobstween members
(according to age/generation, gender).

e The extent to which families support each other developing their
livelihoods (credit, farm land, education).

e Longer term strategies for developing a betterlitie®d; for example, do
young people who go into vegetable production @newnskilled labour with
the hope of earning enough money in the short tdiune term to be able to
invest in training and/or starting-up their ownde&

* Levels of diversification of income on an
family/household level.

individudevel and a

A few differences in livelihood strategies betweka three types of village,
urban, peri-urban and rural where described inphsicipatory rural appraisal
(PRA) results (Blaket al., 1997a, p.5). Dependence on agricultural livelimis
higher in the rural villages, and daily commutimgKKumasi is more common in
the urban and peri-urban villages but becomesinattge rural villages at about 30
km from Kumasi. The PRA summary enumerates the stidenge of non-farm
income opportunities found in the literature so. fan the dormitory town of
Abuakwa a sawmill, grain mills, block-making sites, distillery, a chemical
formulation plant, and poultry farms were identifias depending on the Kumasi
market, whereas ‘kente’ weaving was the only ingustentioned for the two
more distant (30 km ) rural villages, the remaindeincome generation activities
identified depending on specialist agricultural borticultural production.
According to the PRA summary each settlement sderhave its own individual
pattern of livelihood strategy adaptations to tlei-prban environment but the
reasons for this were not suggested.

Fuelwood gathering was mentioned in the sectiolNatural Capital above.
The gatherers are mostly women (92%) of 19-59 yehimgye, of low education
status (85% illiterate), and have either no otleemfof employment (85%) or are
employed in poorly paid jobs (15%). It seems thatlwood is a source of
revenue for many people, 120 having been foundiatedviewed for the survey
carried out by the project. No extrapolation obtfigure was attempted in order to
estimate the approximate number of people deperatinthis for a livelihood in
the Kumasi area, but it may be assumed that it sgyaificant number. As was
pointed out earlier, intensive use of the wood sesirin the city and peri-urban
areas will, in the absence of control and regeimaractivities, result in the loss of
this form of livelihood, and in higher fuel pricés the residents.
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I ncreasing vulnerability of the poor

Even those with land feel the need to pursue bdttelihood options as
productivity declines and land tenure is incredgirigreatened. Those with the
means can pursue lucrative alternatives, but maeyledt impoverished, either
unemployed or with “un-remunerative employment” gy paid employment or
unprofitable farming activities) that may not evafow them to meet their basic
needs. Kasanga (1998, Table 14) shows that marplepbave recognised poverty
(42%) and general insecurity (10%) as adverse tsffet urbanisation, whereas
only 2% think urbanisation results in increasedimes. An increase in divorce
and teenage pregnancy rates were reported as imgsultom increased
urbanisation by 12 and 22 of respondents, respgtiv

That villages experienced a marked sense of pdrsmeurity as a result of
changes becomes evident in the frequency of resporexorded in Table 6.18.
Men and women who reported having suffered frondfebortages numbered
60% while 73% reported an inability to meet theibageds of the household or
even to support it.

Table6.18 Indicators of insecurity resulting from changes in peri-urban

Kumasi (number of respondentsin eight villages)

Indicators of insecurity* Women Men Total
suffered personally

N % N % N %
Inability to meet basic needs 238 74 110 69 348 73
Unable to support household 248 76 105 g6 348 73
Food shortage 196 61 91 57 28 50
Unemployment 187 58 75 47 26 55
Un-remunerative employment 104 37 51 3P 155 32

* Insecurity of livelihood, i.e. vulnerability
Source: Derived from Kasanga (1998, Table 16).

The rising cost of living indicated by increasingnts with proximity to
Kumasi has been described, as has the problemeofrawding. Homelessness is
a difficult issue to discuss or describe due toyway definitions used. Kasanga
(1998) describes it as "those who do not have aabiheir own" or "have to beg
to sleep in others’ houses".  This excludes "hosigepers"”, who were the ones
included in the homelessness survey (Anonymous9d)09 Disregarding those

data which are difficult to compare, and certainlyerm of scale of homelessness
is vastly different, we can still conclude that amisation has promoted this and
other social problems. The cause of homelesssesaid to be due to the high
rents and people are known to move away from ttyet@ibecome commuters in

order to obtain lower rents. However it must ddgodue in part to the change in
the availability and access to land and other ahttesources that would have
traditionally been given to new families for thenstruction of new homes, leaving

them to share space with their families. The higlests of living in general were

reported by 66% of people in the peri-urban aresséifga, 1998, p.89).

Pointers for future research on sustainable livelihoods in peri-urban
Kumasi

The review of available documentation shows that lihelihoods of the
poor have by and large been adequately charaatetisenust be borne in mind
that a sustainable livelihoods framework such as ditlined at the beginning of
this chapter was not in place when the researcgraname was initiated, but was
introduced well into the research process. Howesame gaps in our knowledge
remain which may have to be filled before futureimention strategies are drawn
up to protect livelihoods and promote sustainghititperi-urban Kumasi.

Gaps remain in some areas such as a more systeroatgarison between
Kumasi and other cities in terms of land use chazgé employment trends.
Chapter 2 documents the case of Accra, Ghana'satajiy, which offers some
lessons that may be applicable to Kumasi. Thisasemay be extended to other
similar case studies. As is also evident from tagecof Accra, basic and reliable
information is needed on the shifts in the proportof village populations with
and without access to clean water and sanitaticilitias, as well as other
amenities such as electricity and health servickanging prevalence of disease
associated with contaminated water and poor samitaas well as other forms of
pollution; the proportion of households of urbaerifurban and rural communities
able to send children to school (this is necesgamdicate the positive impact of
increased availability of facilities while weighirigup against increased poverty
preventing access of children from poorer families)

At the household level it may be useful to exan@nange of questions such
as: who in the household/family makes decisionsr dlie disposal of land if
consent is sought from household/family level? Hlmthe responsibilities change
within the household with urbanisation particuladgnsidering the increasingly
cash orientated household economics? Gender asays required, rather than a
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collection of data for a sample survey that stiegifresponse by gender and
marital status. These answers may be used to oowfirreject a pre-conceived
hypothesis, but they do not really allow us to ustsnd the relationships and
differences in access and control over assetsmitiousehold. Also how these
factors differ between households according to thelgvels and how they are
influenced by urbanisation is not made clear.

Similarly, lack of capital and/or skills in a tradehere identified in the
documents reviewed as barriers to sustainable gmglot but current systems for
the provision of these were not explored. Therétle on availability and access
to credit, the successful or otherwise experiefd@B0Os and NGOs in providing
credit, and attitudes towards credit for peri-urlmnterprises. There is equally
insufficient detail of actual and potential incogpeneration activities from natural
resources in the peri-urban interface, of the acnd potential contribution of
larger scale industries or non-NR activities (eegiting , mechanics, IT) and of
the potential to improve incomes from improved nedirlg strategy.

In general, as was pointed out in chapter 2, itld/dxe desirable to look
more closely at the recent development of the pdyan job market in the context
of the regional and city economies. Further stuayuid identify more examples
of such local industries as described in the PRAd determine the factors
necessary for their initiation, success, their tansts and likely future. How
many they employ, what skills are needed, and rahg jare accessed will also
give more information on the potential for non-faemployment options for the
poor. They will often be based on natural rescsieilable locally and so may
still be considered within the remit of the prograe Indeed the identification
and testing of value added processing of agricalltproduce was listed as a
researchable theme in the inception main repoek@ét al., 1997a, p.72), but if
this has been done no report has been seen. Théttei reason why a natural
resources programme should restrict itself to afjtical products; many crafts
and small industries are based on non-food cropralatesources, such as leather
working.

Notes

1 For an adaptation of the framework to urban sreae Meikleet al.
(2000).
2 All land available for cultivation, includinglfaw land not cultivated in the last

five years, grazing land and permanent pastures)and under miscellaneous tree-crops,
including thatching grass, bamboo bushes and gtioees.

3 Until 1998, Dharwad District had 17 talukas, srb-districts. In 1998, the
District was divided into three new Districts, dddarwad now has only five talukas.
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7 GlIS and the peri-urban interface

I ntroduction

Cartography is as old as civilization, essentialhchanged over millennia
until the last 10 or 15 years. The advent of rgaallailable computers facilitated
the evolution of Geographic Information SystemsSGIwhich essentially was
born as a way of digitising cartography (Miranda)0@). It enabled the
development of thematic overlays of conventionabsn@.g. population densities,
land use types), which are descriptive uses, amatiadpanalysis allowing area,
perimeter and volume calculations. TheoreticallyS Glso allows qualitative
spatial analysis such as diversity, proper or impproland use, simulation of
alternative land uses, interactions between diffelend uses, probable impact of
new agricultural practices on the environment, btche peri-urban context, for
example, this could encompass quantification ofekpansion of built-up areas
and new roads and their effects upon use madendffta agriculture or forestry.
These possibilities spawned a series of GIS-basepbqgts in the Kumasi city
region, and these are described in this chapter.

Use of land can be described at several leveldierarchies: plot, field,
farm, village, valley, watershed or district, eagerating at a different scale. The
type of technology employed to describe each leaeks according to scale. For
example, in Kumasi a satellite (SPOT) image takeh994 was superimposed as a
layer over a 1974 paper map to determine the exiEnrbanisation over that
period. However, satellite imagery does not have tésolution to describe
features at the lower end of the hierarchy. Heegiah photography is a more
appropriate technology, and this chapter descrims this has been utilised
around Kumasi. GIS can also be used to generatmatie overlays from
relational database management systems. Such emsyKlUMINFO) has been
developed for Kumasi, and was developed to assiahprs.

This chapter will describe the situation in Hubhddwad first, as this is the
simpler of the two cases. In Kumasi there has beamsiderable input into
developing a GIS, spanning several projects. Thectiges and outputs of each
sub-project are described here.
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Gl Sand mapsfor Hubli-Dharwad city region

Map and GIS resources available, Hubli-Dharwad

University of Birminghamet al (1998b, p.196 ff.) gives a summary of the
map and GIS information available for Hubli-Dharwabhe current (1998)
software and hardware facilities being used for &kSsummarised (Table 7.1).

Table 7.1. Summary of map and GIS information available for Hubli-
Dharwad city region

Type Scale Availability / Utilisation / Remarks

Topographic 1:50,000 Maps published in 1978. Ransked in planning, partl
because difficult to obtain from Sol, Bangalore tiya
because of lack of "map culture".

Soils

Geology

Forests All

Drainage 1:250,000 | Availability and use not known.

Major Probably poor.

Irrigation

Groundwater

Census 1:126,720

Urban >=1:7,800

Planning

Revenue Maps 1:10,000 P Revenue Department orsgimdy. Details not accurate

Remote Karnataka State Remote Sensing Technology Utiisa

sensing data
(University of
Birminghamet

Centre (KSRSTUC), Bangalore has capability to
remote sensing to map and monitor land use & wj
resources. Development of capabilities to apply kwior

t
LUse
ater

b) is

al, 1998b, p. PU problems and integration with GIS work of thestict

200) Natural Resource Data Management Service (NRDMS
needed (University of Birminghast al,1998b, p.202).

GIS NRDMS produces GIS maps on district basis, but

(University of
Birminghamet
al, 1998b,

p.196)

specifically for the PU project. Software & periphis
inadequate. Problems with matching locations dagés.
Topographical sheets have been scanned - rasteonigt

not
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A summary of present users of GIS in the area i®rgiin table 7.2
(University of Birminghanet al,1998b, p.206).

Table 7.2. Usersof GISin Hubli-Dharwad city region

Organisation Use

NRDMS GIS used for district administration

HUBLI-DHARWAD Urban GIS being used for land records
Development Authority

KSRSTUC/ RRSSC Have produced hard copy maps ofikalbk
showing land use, land cover, soils - all being

used by Principal Agricultural Officer

Forest Department Have hard copy outputs from NRIS#wing

forests

Geology Department Used for planning in coastalraiming areas

The picture is one of growing capability in GIS asatellite imagery but its
use for storage and retrieval of maps seems to e widespread than for
planning and analysis. These skills need to be Idped further if the
technologies are to be of value to PUI projectsrévianalysis of the information
entered onto GIS systems need to be undertaken.

The "Hubli-Dharwad Baseline Study" project (c.f.826) produced some
thematic maps based on the 1981 and 1991 censieg®sting changes in village
populations (University of Birminghawt al,1998a, p.19) and changes in number
of landless people in 25 surveyed villages (ibid2@). That is the entire extent to
which projects based there have utilized GIS matlagdes. Availability of maps
for the area is limited (Table 7.1). One of thetedi (RMB) attempted during the
production of this book to procure 1:25,000 mapstfe Hubli-Dharwad area
from the Survey of India office in Delhi, but thesgps were not in stock. The
lack of maps and natural resource data to faclifa¢tter planning has been
remarked on by several authoesg. Fowler, 2000). The use of satellite imagery
and aerial photographs to make up to date themmts is thus quite justified.
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Application of GIS, GPSand ADPsin Kumasi

I ntroduction

As already mentioned, there has been considenatdstiment is establishing
GIS in Kumasi. A list of resources is given in Huold et al (1996b).
Unfortunately, the degree of integration betweernjgmts has not always been as
great as it could be, although more recent projeate started to utilize and

expand the capabilities of the KUMINFO GIS. A rargfesoftware has been used
for GIS in addition to the frequently used Arc-lrdind Map-Info. Software had

included Iconoclast (which apparently cannot exporny other software), Idrisi

and Autocad. Clearly much better standardisatiomeisded, and KUMINFO has
settled upon Arc-Info. Ways of integrating the igtition and sharing of digitised
information as well as making it more availablenévertheless still needed. Land
evaluation maps at much larger scales than aréablaiare also required if they
are to be of use for local planning.

This section of the chapter is an appraisal ofkin@wvledge generated by a
series of technical GIS related projects, or Gl&gonents within other projects.
As these projects were principally determining ghiability of remote sensing for
mapping purposes, they dealt with in this chapteaidocument by document
manner, unlike the format used in previous chapt@isis approach was
considered to be the most suitable for the follgnpnojects:

* R5149, "LARST CORE: Development of local satelliiata reception”
(duration 1989 to March 1996).

« R6347, "Integration of remotely sensed environmentaa of different
resolutions and spectral characteristics for natueaources management”
(duration April 1995 to March 1996)

« R6799, "Kumasi natural resource management" (irmatpg sub-project
"Installation, support and maintenance of an irdeggt information system for
peri-urban natural resources systems research'tat{do January 1997 to
March 1999).

* R6880, "Development of methods of peri-urban natiesource information
collection, storage, access and management" (dardsinuary 1997 to March
2000).
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Further details of these projects are presentégpendix 1.

R5149, "LARST CORE: Development of local satellitga reception”
(duration 1989 to March 1996).

The overall objective of LARST activities was togrove renewable natural
resource management by enabling local resource geedo obtain and use
environmental information from satellites. This @@omponent project concerns
itself mainly with basic issues of satellite daéception and processing. Some
development in this direction had already occumedpart of the construction of
the NOAA Operational Manager (NOM) within the AfasicRegional Project
(T0480). This software combines NOAA data captuith downstream product
generation. The NOM is also designed to be usedoitert with third party
software packages should such an application toehaired. Success with the
development of direct, real-time, in-country red@pt of NOAA data has
stimulated the development of high resolution $itgeleception capabilities.

The prototype tested core software: LARST sateligeeiver systems for
local reception and processing of data. The sysem$/ed throughout project
and became more user-friendly and automated.

The need for very high resolution information wasl@ssed by the airborne
remote sensing research activities (AIS) involviogy cost videography and
digital camera systems. This work provides lowt acessibility to extremely
high resolution information useful in its own rigint urban locations and rural
areas with small field plots but also offering drestlayer of detail for comparing
and calibrating other data sources.

The use of GIS for data integration - focus on aré@#erpolation
methodologies and their applicability to GIS in dping countries (provisional
title) (Woodfine, 1994).

This components of the project consisted of a lowrhmary based on
literature review of main methods used for aret@rpolation in GIS. A key theme
in GIS is the integration of different databasesiflv makes GIS more than
computing mapping) and one of the key problems atadntegration is the
diversity of areal units (districts, provinces, pogde areas, etc.) in use for
different purposes. This report also examined literature on different
methodologies to integrate different areal unitsq&now as areal interpolation).

The work consisted of a desk review of differentadr interpolation
methodologies. Review of the potential use of Ghdatabases (maps, census,
etc.) for GIS applications, and produced a verytstommary of different aerial
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interpolation methodologies. The report recommendeel “intelligent aerial
interpolation (IAl)” methodology (Woodfine, 1994,7%) which may use satellite
images, census enumeration areas and commerciak@tBare. However, the
report suggests that even using intelligent aémtakpolation, it is not possible to
claim totally accurate results. Therefore, uséisukl indicate how the data has
been derived and hence the likely inaccuracies. répert also argued that the
1984 census of Ghana provides valuable data forupean studies around
Kumasi. Although, the census in now considerablyaflidate and indications are
that although a new census is planned, the spatiabories will be very different
from those used in 1984 (therefore, the arealpotetion will be difficult).

Review of spatial data integration methodologiesp&t on remote sensing
in peri-urban areas in developing countries (Mathed Williams, 1996)

The production of accurate data using remote sgnpiesents several
problems. These problems may be more exacerbatpdriturban areas where a
mixture of land uses, small plot sizes, and rapidnge makes more complex the
process of classification and data integration @doices.

The sub-project consisted of a desk review of naspects of satellite
images, a literature review on current applicattbmemote sensing to peri-urban
areas, an annotated bibliography containing 47radtst of material related to
applications of remote sensing to peri-urban aie@eveloping countries (mainly
on urbanisation and land use changes), and preseti of telephone and e-mail
contacts with institutions and professionals in eleping countries which are
working with GIS in peri-urban areas.

The short review presented details of differentrses of satellite images;
applications of satellite images for urban morphglopopulation estimation;
change detection; technical problems with remotesisg including atmospheric
distortions, sensor calibration, surface refleata@ccomparison between hard and
soft classifications; and a review of classificatimethods. The report concluded
that in the case of peri-urban environments, wiighsist of complex mixtures of
a number of land cover types, the soft classifieethmdologies are more
appropriated. Also, the Grey Level Co-occurrencetrida GLCM) method of
texture description is suggested as a mean ofpcating information concerning
the spatial neighbourhood of a given pixel (Mathad Williams, p.19-20). The
report suggested than even when appropriate stddiesist, insufficient technical
details have generally been included on the praesdadopted to overcome the
potential problems of remote sensing applicationeari-urban areas.
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Institutions and professionals in 24 developingntoes that are dealing
with remote sensing and peri-urban issues wereegady and results of the survey
conducted to these institutions was presented. Menyvéhe response rate to their
survey was disappointing. Possible reasons weteréinaote sensing institutions
are difficult to contact and most of them are ridut to disclose information
which would be commercially-useful for potentialais.

The report concluded that GIS and remote sensinge hpotential
applications in peri-urban research in Ghana. Thpniimitation is the high cost
of data capture for the base maps and specifiedayecoverages (e.g. soil maps,
population density,) from existing hard copies a&fp® (maps in paper format as
opposéed to digital maps) scattered around in differgovernment offices in
Ghana.

Spatial data integration with special referencepteri-urban areas and high
potential agricultural areas in developing coungiéBarr et al., 1999)

This component was a review of GIS and remote sgnapplications for
peri-urban research, similar to Mather and Williagh896), but with a focus on
research conducted in United Kingdom in GIS andotensensing applications to
urban, peri-urban and agricultural studies. It ¢sird of a desk review on the
relationship between GIS and Remote Sensing, a gwaluation of different
types of sensors (aircraft borne, satellites) &émgatential for peri-urban research,
a literature review on current applications of réengensing to peri-urban areas in
UK and a survey of methodologies for the integratid data on peri-urban and
high potential agricultural areas in developingroies (95 UK institutions were
contacted).

In its introduction to GIS and remote sensing idalg definitions and
applications, it concluded that satellite basedatensensing is more useful for
determining land-use but is inadequate for cultdieatures such buildings and
roads. The level of detail required to identify Isifeatures and activities in the
urban fringe implies large scale mapping such assehproduced by aerial
photography (Mather and Williams, 1996, p.7). Bettapping is the key to peri-
urban analysis, however, its success will notdighie nature of the sensor or the
choice been aerial photography or satellite imageényill lie in the quality of the
base map, and the attribute information that candected for areas identified
on that map (ibid p.8). The report also containeuad 120 bibliographic
references on GIS and remote sensing applicataosind 215 abstracts on GIS
and remote sensing applications (very general).
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The survey of 94 UK institutions currently usingSGand remote sensing
(not necessarily for peri-urban research) realsedsponse rate of only 12% (11
questionnaires submitted). Reasons for lack ofaiesp include the concern that
NRI (Natural Resources Institute), which is seela @@mmercial competitor, was
seeking to obtain commercial valuable informatiomnf competitors. A lack of
GIS and remote sensing applications for peri-urtesearch was postulated as
another reason. The result of the 11 replies redeindicated that the field (GIS
and remote sensing) is, as yet mainly theoretidat. responses also indicated that
peri-urban land use involves a mixture of builustures and natural vegetation.
This complex mixture of land cover types, each bfcly has a markedly different
spectral signature, makes conventional single ge@iniques inappropriate when
using relatively low-resolution sources such asdsah or SPOT (Mather and
Williams, 1996, p.41). A two stage classificatiorethod is recommended as
appropriate to deal with this problem. In UK, resgents were using UK mapping
sources at scales of 1:10,000 - 1:25,000. Thisestmlseldom available in
developing countries, thus information cannot bey yeecise.

R6347 "Integration of remotely sensed environmeulaia of different
resolutions and spectral characteristics for natum@sources management"
(duration April 1995 to March 1996)

Modern remote sensing technologies give accessvieryawide variety of
natural resource data at different scales of réisolu Most natural resource
managers require access to these data at moretieascale in order to provide
useful information but there are important techgaal and methodological
obstacles to be overcome to achieve this satisfhctdhis is especially true for
the peri-urban interface where urban and rurallnesomanagers traditionally deal
with different classes of information collecteddéterent scales.

The objective of this short project was to genegateeric adaptive tools that
would provide linkages to translate informationviiegn hierarchical levels (scales
of resolution), to integrate information sets fraach resolution level with data
from sources (maps, GIS etc.) and to facilitatéveey of the above tools.

This is a range of diverse data sets relevant tod&iiwhich have been installed in
a well organised directory structure. The projecidpced an Access database
which stores all the metadata relating to the apdata sets, a GIS user interface,
based on ArcView2, for displaying , querying anélgsing the spatial and non-
spatial data sets. The intention was that this diéethd to a better understanding
of what potential users may like to see incorpatraiteto such a system. A
technical manual was produced.
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The availability of a GIS user-interface for examia sample of data sets
for Kumasi which allows users to examine variougdets and explore the spatial
inter-relationships between different data setfl,allow a much better evaluation
and understanding of how peri-urban productionesyst may be developing or
changing and the subsequent environmental impacsuch development or
change. The better evaluation and understandirtheotype, rate and extent of
peri-urban change may lead to the better manageohgatri-urban resources, and
to better control of environmental degradation andrgy efficiency.

Airborne videography and ADP for high resolution ppaag and
monitoring

Curr and Curr (1996) describes a project to ingesti the application of
high resolution videography (HRV) and ADP to urbaapping, particularly the
differentiation of vegetated / cropped areas, lngid and infrastructure. The work
was done in connection with the Kumasi Geograpimforination System -
KUPGIS. This was developed by Bath Spa Universibllége to look at the
imagery from the aerial digital photography.

ADP was carried out in a light aircraft with veiitlé specialist equipment
apart from a small format control unit that managedameras. It was considered
that ADP was superior to HRV. The location was tidie using GPS and SPOT
images and a published topographical map (datiogn f1965). The ground
resolution was 10 cm. The project successfullysifiesl buildings (5 classes) and
infrastructure (4 classes - 3 classes of road ptigers"). Vegetation was
classified by type and activity as follows:

Activity
Commercial
Domestic
Unknown

Type
Qil palm (mature)
Qil palm (immature)
Row crops
Plantain
Uncultivated
Grassland
Mixed (non-riparian)
Mixed (riparian)
It was thought that it would be advisable to extdr& survey coverage from
the sample area, develop the technology furtherirreidde a training component
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in a follow-up project but this seems not to haeppgened. The GIS system used
MAPINFO software for data storage and presentafidrough not as powerful as
ARC-INFO later used for KUMINFO, the software wa®na user-friendly and
less expensive.

The design and development of a prototype periturdamonstrator for
spatial data integration (PUDSI) (Geographic Datagport Ltd., 1996).

This component of the project consisted of genmnattf a GIS user
interface - called Prototype for Peri-Urban Demmatst for Spatial Data
Integration ‘PUDSI’ -, based on ArcView2, for diaging, querying and analysing
the spatial and non-spatial data sets for Kumadsan@. However, the lack of the
actual GIS application PUDSI made it difficult ftwe reviewer to consolidate
information on this project. Integrated maps extrddrom PUDSI displaying data
were available

The objective was that the GIS user interface taoluld allow local
decision-makers and planners to examine a wideerafiglata in a sensible and
integrated manner which would not only lead to #dveunderstanding of the
information content of the data and the spatiatiehs between them, but also
enable better decisions and plans to be made iiegattte environment. PUDSI
allows for sophisticated spatial and quantitativalgsis (if good data is available
for it).

PUDSI, GIS application which incorporate maps aathbase in ArcView2,
was installed at NRI in April 1996. PUDSI incorptaa the following data:
e Map of the World at 1:2,500,0000 (country boundgrie

« Digital Chart of the World for an area of 50km naglisurrounding Kumasi
City at 1:1,000,000. Data include contour linesvation levels, villages,
urban areas, railways, roads, rivers and waterdsodi

« Topographic data of an area around Kumasi City%Q,000 including rivers,
roads, railways, village and large settlementstudr@as (based on maps from
1972 digitised by NRI).

* Map of Soils at 1:250,000 (from maps digitised HgINand related database.
« Districts associated with demographic data.
* A georeferenced digital image from Bath College ¢8m?)

e Theoretical application (with hypothetical data) : oniver pollution,
demographic data.
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The report mentioned that the lack of clearly pefiried user-needs and
requirements, and the lack of available data fomksi limited the development of
PUDSI. GDS argued that the Kumasi Baseline Stu®A48), which commenced
after PUDSI projects, could have been an imporsantce of information. As a
result only a limited range of data was availabléd¢ placed on the system, thus,
hypothetical databases were used to demonstratgotie@tials of PUDSI. As a
consequence of this, a limited range of possiblectfans were included in
PUDSI.

R6799, Kumasi natural resource management (incaiioy sub-project
"Installation, support and maintenance of an inttgd information system for
peri-urban natural resources systems research”)rgtlan January 1997 to
March 2000) (Adam, 2000a).

The objective of this broad-based project was tistasned improvement in
productivity of priority NR in the Kumasi city-regn. Within this project, there
was a GIS component., and specifically relatedhis, tthe project planned to
analyse the impact of urban growth on land useepaitand access to NR
resources (Adam, 2000a, p. 217).

A major output from this project is the KUMINFO Gl@hich is based on
the pre-project prototype, PUDSI. Users have spadly programmed interfaces
that allow easy access to research topics. Developis continuing with specific
water modelling routines as part of the "Kumasiu¥alt Resource Management
Project at the Watershed Level" (c.f. R7330). Ty&tem is run in Kumasi, within
the Institute of Renewable Natural Resources (IRNRjonstituent unit within the
University of Science and Technology (UST), Kumasiparallel system runs at
NRI and at Royal Holloway College, University ofrigon.

« KUMINFO uses the following hardware and software fidnich commercial
licences are required:

* Windows NT or Windows 95 platforms with 64 Mb RAMdat least a 4 Gb
hard disk and a CD-ROM reader

e MS Office 97 Professional
e Arcview 3.1
e Arcview Spatial Analyst Extension
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A large number of datasets is available for the KNRKO system.
Information about the datasets is held in a metddete that also governs the
display and accessibility of data within the GISheTKUMINFO managers in
Kumasi, NRI and Royal Holloway College manage tletadatabase.

Data in KUMINFO consist of geographically referesatata, related text,
numeric datasets and databases of project resezsgls. A catalogue of data is
automatically generated from the metadatabase.

At this stage it appears that KUMINFO is a potdhitiaiseful system in
search of people to use it. To increase accesstpuis from the GIS, CDs which
can be viewed with Arc Explorer have been produéssitrict planners from the
four districts adjacent to Kumasi collected a lbdata from the villages in their
districts. The Arc Explorer software is extremetyited, but it does enable some
map outputs to be available to the planners. Argl&®er can present the data in
different ways but cannot manipulate the data. pdkential use of such software
in the area needs careful evaluation. It was aisended that it would encourage
them to use the more extensive datasets and Gibititips available at IRNR,
UST.

Although the Arc Explorer version of the Kwabretdit database contains an
immense amount of data though it is of little hép examining land and water

management issues. For example. there are no datailatype, land slope, water

quality details (other than good/fair/poor) or tbeistence of irrigated plots.

Output of the area using the full Arc View softwaseconsiderably more useful,

and it seems to be a useful tool for general plapriHowever, at this stage little

analysis of the data collected and entered ontdGit® systems appears to have
been undertaken.
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R6880, "Development of methods of peri-urban naturasource
information collection, storage, access and managetn(duration January 1997
to March 2000) (D'Souza, 2000a).

The objectives of this project were to:

» Determine and test the most appropriate scaledyged of remotely-sensed
imagery from which to derive PUI information.

« Determine how best the remotely sensing data mayskd to involve local
participants in the assessment of natural resoump®rtance ranking and
mapping,

» Development of a user friendly information systeor hatural resource
assessment and management of a wide range of ijpbtegars.

Development of methods of peri-urban natural reseuinformation,
collection, storage, access and management: vaidmgsiment. (D’Souza, 2000b)

This report is a collection of several short docntaavhich aim at reviewing
literature on GIS applications, models for socioremmic appraisal and its
integration on GIS and also a proposals for furthesearch including the
fieldwork in Kumasi in March 1998. The short documseinclude:

» A sshort desk review on methods for social apprarsduding the Cochrane’s
Social Analytical Model (SAM) - an approach for ioaial inventories of
cultural resources - to collect social indicatansffirther integration in GIS.

» Desk review and evaluation of: the use of aerigltdli photographic system
for surveys in Kumasi, the use of microlight aiftsaand the use of balloons
for digital photography collection.

» Literature review of recent research in design dedelopment of GIS user
interface and review of specific GIS applicationr foatural resource
management in different countries.

» Literature review of some of the RRA/PRA literatuetated with the use of
GIS, remote sensing, aerial photography, and @@atiary planning.

It was conclude from the review and evaluationeria digital photography
system survey and aerial platforms that:

e Colour infrared aerial digital photographic systearvey (ADPS) eliminate
the difficulties associated with satellite remotensing of cloud cover,
ultimately coverage, slow data delivery and lowofeson. The high
resolution imagery from ADPS enables fine-qualitapping and high-
definition classification of the peri-urban enviroent.
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e The micro light platform - a low cost and comparttmft - is suitable for
small aerial digital photographic surveys due ® liw-capital and low-
operational cost. Page 6 shows the technical defed. aircraft speed and
altitude, camera settings) for the collection a@fidil photographs.

e« The balloons platform - it is only suitable for yespecific monitoring
purposes where very high pixel resolutions areiredqu

Finally the project opted for aircraft platforms.

The report concludes that GIS applications haven biep-down’, cadastral
information is vital in any peri-urban GIS, instinnal aspects of GIS are
frequently of secondary importance or totally netgd. GIS should be a service
provision. A comparison between RRA/PRA (in refeeento participatory
mapping and modelling) versus aerial photograplusather ‘high-tech’ mapping
methods concluded that both methods have theirfite@ad limitations and an
integration should be sought.

D' Souza (2000a) reviews international literatigparting the use of PRAs
in conjunction with aerial photography. The useefial photographs in PRAs is
proposed for Kumasi to allow villagers to assisttie interpretation of the
photographs. Information about natural resourced ancio-economic data
collected during PRAs could be integrated into ¢henputer-based information
system used to manipulate and analyse the aemabgtaphs. There seems to be
an assumption that the main (if not only) purpoEPRAs is to collect data from
villagers for the purpose of planners and reseasctiehe empowering aspect of
PRA work is ignored by virtually all the studieshioth cities.

Estimating the datum transformation parameter®aisged with the Ghana
National Mapping System. (Sannier et al., 2000)

Most spatial data in Ghana are not suitable foorporation in GIS due to
problems with incompatible geo-referencing systehhe project sought to find a
mathematical formulae for the conversion of mapominates between the
different projection systems currently (and potgit) in use in Ghana,.thus
improving the use of GIS for the handling, integmatand management of spatial
information related to land use and natural ressurftom topographic maps,
aerial photography and satellite images.
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The project conducted a review of mapping systerssduin Ghana,
generated and an estimation of datum transformagigmameters for the Accra
datum using the Molodensky method. This was tested\pplication of estimated
parameters to a road survey data undertaken ahengain ring road in Kumasi.

The project did produce an estimation of a paramset®r datum
transformation (Sanniest al, p.7). The datum helps to convert maps co-ordinates
to an homogeneous geo-referential system for thether integration in GIS
applications for land use planning and NR managéniéowever, the precision
required by the Molodensky method (5-10m) was rutieved due to several
sources of error in topographic maps and the SPa2Dé used.

Application of aerial digital photography to rapidiral mapping. (Thomas
et al., 2000)

This component of the project sought to produce prayglucts (in a short
period of time) by processing of airborne digitdloppgraphs (ADP) and to
demonstrate the capability of these maps for \éllagpid rural appraisals. This
was done by:

» Conducting an ADP survey conducted during foursdayDecember 1997.

» Testing the capabilities of portable equipment (Phters, software, etc.) in
fieldwork

» Application of large-scale ADP derived image-mapsr fa village
characterisation survey in Swedru (14 km north oifri4si).

This report does not present the actual data odustmn systems in Swedru
village, but just indicates the methodology undektéor the production of image-
maps of Swedru.

Outputs from this project components were:
« 290 knf of Kumasi covered by ADP (1360 images at a nohmesolution of
0.23m)

* Adatabase (21 CD-ROM's ) of ADP images from Deceni997

e One CD-ROM with mosaics of Swedru, Pease, Daku, nAtma and
Dakwankye villages

* Image-maps (derived from ADP) of Swedru villagd 2,500 (Thomast al,
2000, fig 2.)

»  Characterisation of Swedru village using image-maps
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o Identification of village boundaries: effective et and may
help in boundaries disputes

o Field, family land and farms survey: boundariestalt area,
ownership, crops.

0 Built environment classification (Thomasal,2000, fig. 4a)

0 Household survey: number of family members, woddlof the
family (Thomaset al, 2000, fig. 6)

0 Mobility profile to assess the flow of resourceghivi, outside
and into the village: data on accessibility (timed adistance)
using image-maps and people’s perceptions.

« Assessment of villager's capability to interpret RDimages: unequal
capabilities to interpret maps.

e Production of family profiles for Swedru villagenformation was overlaid
onto image-maps at 1:10:000, based on fieldwoiManch 1998.

It was recommended that thee should be furthersassnt of whether or not the
availability of ADP derived image-maps could aclpapeed up the process of
collecting socio-economic and natural resource.d@tse project argued that there
appears to be considerable potential for reduchreggy amount of direct field
observation through use of map products, althougheslevel of field survey is
normally required (Thomagt al, 2000, p.23). there should also be further
investigation of technical procedures for produttof image-maps from raw
digital maps.

The application of satellite image-mapping for freation of the Kumasi
peri-urban interface. (Taylor et al, 2000a)

This component focuses on the development of agdethgy for stratification of
village level surveys in the Kumasi Peri-urban iif#tee. It consisted of satellite
mapping of villages in Kumasi peri-urban interfacenverting the satellite image
to an image-map of practical applications, andsdieal and spatial analysis of the
area and growth of Kumasi peri-urban villages. "@bgerisation" of aspects of a
geographical area to provide information, upon Wheubsequent research or
development must be based, is carried out eithecdiation (possibly with
further processing) of existing data and/or by utakéng new studies or surveys.
To facilitate the latter, prior to sampling, theamust be "stratified" by dividing
the total area to be surveyed into sub-units wharhbe considered similar for the
purposes of the study. In the studies so far uallent (in both cities), stratification
of the samples has rarely taken place.
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Outputs from the study were:

* Production of a geo-corrected and visually enhan8B@®T panchromatic
image3

e Interpretation of a SPOT satellite image acquired1@ December 1994
which covered most of Kumasi peri-urban interface.

» Identification of 387 villages in the peri-urbanerface of Kumasi

»  Characterisation of 66 villages randomly selecteidgithree criteria: on road
(no more than 2 km from a main road); off-road (entiran 2 km from main
roads - based on 1:50,000 maps); within 5 km otttyecentre main market.

»  Stratification of villages according village siaad growth 1974/94 (Taylor
et al, 2000a, Table 3).

The study provided the methodology used to estimilsges’ relative area
growth from 1974 to 1994. The village growth data ¢hen used to stratify
villages on the basis of the current village simd growth rates of villages. It was
noted that some villages had grown by as much &%0in area since 1972
(though most had grown by between 50 and 100%)e r€port on stratification
suggests that a study on the relationship of groaths and access to Kumasi is
undertaken. Village size errors due to the occueerf sand winning sites were
noted.

The report concluded that satellite images proaidest-effective method to
collect natural resources data in large areas sscperi-urban interfaces. The
report suggests the use of aerial (or "airbornégjtal photography (ADP) to
examine in a more detailed way, areas of the gatéthages first identified by
measuring differences in village areas. ADP is meoended for the collection of
natural resource information for relatively smakas (e.g. small towns, individual
agricultural fields). The application of satellitmages for small areas could be
limiting with respect to the spatial resolutionqtiarge to see things in detail). For
PUI areas of more than 1600 ¥m\DP images are not recommended due to the
large amount of data that will need to be colleced storage. Satellite images
could be used for the peri-urban interface and AP targeting specific
locations. Visual assessment prior to digital dfasgion is important. For
example, digital methods tend to classify sand imigfquarrying) areas - which is
a common activity in PU Kumasi - as built enviromn¢hus enlarging the area
covered by a village. However, the report doesassess how "transportable” the
ADP methodology actually is. Nor does it assessétfieiency and cost of the
proposed stratification procedure compared witbralitive approaches.
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The application of satellite image-mapping for sfieation of the Kumasi
peri-urban interface - Kumasi field visit reportayilor et al, 2000a)

A number of activities were undertaken, includingrkshops with potential
users of GIS: Environmental protection agency, ©rsity of Ghana, Ghana
Water & Sewage Corporation, Kumasi Metropolitan exsbly, University of
Science & Technology, and the Department of Foye3they also conducted an
assessment of villagers’ capability to analysentiags produced from ADP.

The researchers found that ADP-map products altowdentifying village
and parcel boundaries, land use and rapid measnteroé areas at local farm
level. They also facilitated a detailed mapping tbé built environment as
demonstrated in Swedru village. Research with gdita showed that image-maps
are more accurate than mental sketch maps prodduddg previous RRA
exercises, but some features like drinking watewelis cannot be recognised on
image-maps due to its resolution (0.23m), thus,rémort highlights the need for
the combination of map production and data coltectnh the form of Rapid Rural
Mapping or other type of fieldwork visits.

One issue is that power cuts and lack of adequéBee@uipment makes it
difficult to work with digital information in Kumas Power generators and the
implementation of adequate digital systems willilfete the processing of ADP
and satellite images. The authors of the reporglffat al.,2000a) also described
the technical difficulties of matching GPS and Gi8p data because of different
datum. The possible problems with the methodolagyaly adopted for the VCS
(based on distance from road and markets) were iagdmFieldwork indicated
that each stakeholder group in Kumasi has diffeespiectations of GIS images:
University and Government bodies found image-mages$uli for:

« Monitoring of illegal developments within the Kumaéetropolitan area.
= Monitoring areas of potential pollution from stodkgs of sawdust.

=  Monitoring illegal developments in the watershetithe main reservoirs.
= Generation of an up-to-date city map.

=  Services mapping and control of development o8& campus.
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The villagers of Swedru found the image-maps usefdstablishing village
and farm boundaries. Pressures on the land resoameear to be increasingly
leading to land-ownership conflicts. Maps are atsmsidered as a negotiation
tool.

Following on from these findings, the researchemmended that there should

be:

» Further villagers’ awareness raising and trainingriap interpretation and
GIS technology:

» Another field visit focusing on specific cases stgdsuch as: mapping of the
UST campus, monitoring sawdust pollution, monitgrilkegal encroachment
upon the watershed of the reservoir.

GIS-based village level planning system. D’SouzhR@iSouza (2000).

One of the most important changes in the PUI isaltecation of land, in
particular, the rapid conversion of agriculturahdato housing. This report
illustrates the impact of potential new housing elegments on a village
community (Swedru) using an prototype GIS applaati The aim of this
component of the project was the development afotopype GIS application to
land use planning scenarios.

A workshop was held in Kumasi to disseminate presiproject material on
the village characterisation surveys (VCS), to mitk¢ the KUMINFO GIS, and
to invite feedback from planners. The project alseveloped a planning
application using GIS for Swedru (chosen becaugheuantity of information
available). This involved:

* Generation of database: planning laws.
»  Production of maps using GIS (sources: ADP imaged,VCS).
» Development of scenario planning maps.

Swedru has 1500 inhabitants, with the majority geingaged in farming or
farm-related activities. More than 90% of the farmmhave farms in the village.
Major crops grown are food crops (cassava, tomataas and maize) which are
becoming very popular due to the proximity of thenkasi market and recent
improvements in the road network.

Several maps of Swedru were produced however ctile sf the maps does
not allow precise planning applications. One mapwsd the age of housing
(houses built in 1920, 1920-42, 1920-63, in thet |&syears). The map
demonstrated the expansion of the area of newirgyuehich has more than
doubled the village extent over the last five yeard encroached on lands suitable
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for food crops. Backyard gardens (mainly plantedhwplantain) are common
around these new houses, often as areas ‘staketlyopeople planning to build
on them.

The maps also depicted:

« Built environment (physical features: type of sdspchouses, cemetery,
church, toilets, playing field, boreholds).

e Land use (derived from ADP mosaic and not fullyified in the field). This
map indicates location (and statistical data swglaraa, perimeter, etc.) of:
bush fallow, year 1 crops, year 2 crops, woodlaiv@yine vegetation, village
boundary, sacred grove, roads).

e Slopes (derived from a digital elevation model (DEM tri-dimentional
image showing the topography of Swedru).

This map was generated from a 1:50,000 map, foptaaning applications a
more detail scale is needed. This map shows ama@asuitable for housing
development due to steep slopes.

* Rivers and drainage (derived from 1:50,000 map).
A buffer zone maps was generating showing areasuitdble for housing
development following planning guidelines.

These led to the production of composite scenarapamindicating new
development options for housing. This map shows fmeas suitable for new
housing development based on planning guidelilepés no more than 6°, areas
beyond 5ft of a river or stream, areas beyond £@0 6f a sacred grove, distance
from basic infrastructure and services). The foeaa proposed were mainly bush
fallows.

The project developed the following recommendations

e The use of more than three planning constraingderoto refine the search
for suitable areas of housing development.

e The use of more detail data (including local knalge) on land use, slopes,
distances, crop production, economic value of farms

e GIS in watershed management
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In the "KNRM Project at the Watershed Level" (R#%330), water sampling
sites (including sites sampled by a previous ptojgrlertaken by WSIP-Gibbs
consultants) and location of survey villages hawerb mapped using GIS
techniqgues CEDAR (1999, p.20). The presentatiorhiefograms of chemical
analyses at each sample site on the maps areaaotashd may have been clearer
on separate tables. GIS will be used to identiffewaise and environmental
problems such as cultivation of river banks.

It was proposed that the project will use ADP beeatlne images are easily
corrected, because ADP can be used to locate thplisg sites on the ground
(though GPS systems could also be used), becaus® ibe used to provide an
overview (from the air) of the sampling sites amatduse it can be used easily to
identify devegetated areas around villages.

Conclusion

The potential of GIS for land use studies in rapicthanging interfaces
such as the peri-urban zone is clear. Computerrgtte maps can be revised
almost instantaneously as new data become availabkereas paper based maps
are inevitably out of date within a year or two eTpower to analyse spatial effects
and changes is also apparent. However, despitexiienditure upon setting up a
GIS in Kumasi, so far its impact has been minirftadhould be borne in mind that
this system was generated within the context ofames, and not development,
projects. Nevertheless, the opportunity to useptheer of GIS to help understand
processes of change driven by rapid urbanizatipeapto have been missed.

Notes

! Maps in paper format need to be digitised or sedrn be incorporated in
GIS. This process can be tedious, time-consumidgeapensive.

2 Arc Info is a popular GIS software. It has sevenaldules which make it a
very versatile and powerful GIS, however, the laagg it uses is very technical
and requires substantial expertise in GIS. Arc VIEBMne of Arc Info modules
which cost around US$2000. It provides an inexjpensvay to display and
analyse (with some limitations) spatial data.

3 spoT French company which produces different type ofmmercial
satellite images.
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Appendix

NRSP funded Peri-Urban Projects

Project | Region Date Titleand brief description Organisation
Code Start End

R5149 Africa 01/01/198P 31/03/1996 | LAST CORE: Development of Local Natural Resources Institute
Satellite Data Reception (January 1996 to
March 1996).The overall objective of LARST | Central Avenue, Chatham
activities is to improve renewable natural Maritime, Kent ME4 4TB
resource management by enabling local Tel: 01634 880088
resource managers to obtain and use Fax: 01634 880066
environmental information from satellites.
Some development in this direction has already
occurred as part of the construction of the
NOAA Operational Manager (NOM) within the
Africa Regional Project.

R6347 Africa 01/04/199531/03/1996 | The design and development of a prototype Natural Resources Institute
Peri-Urban demonstrator for spatial data
integration (PUDSI).The development of a Central Avenue, Chatham
GIS user-interface for examining a sample of, Maritime, Kent ME4 4TB
data sets for Kumasi. This provides a better | Tel: 01634 880088
understanding of what potential users may likeFax: 01634 880066
to see incorporated into such development o
change.

R6448 Ghana 01/01/ 31/03/ Kumasi Baseline Studies. An effective Natural Resources Institute

1996 1996 information base for PUI production system | (NRI)

research in Kumasi city-region. This includes| Central Avenue, Chatham
relevant natural resources data; the institutionaaritime, Kent ME4 4TB
and legal framework within which it is Tel: 01634 880088
managed, an overview of stakeholders and | Fax: 01634 880066
specific community groups, their activities angd
their needs; trends in change over time in land
use, livelihood systems and employment
patterns.




Project | Region Date Titleand brief description Organisation
Code Start End

R6825 Asia 01/01/199[728/02/1998 | Baseline Study and Introductory Workshop | University of Birmingham
for the Hubli-Dharwad City-Region,

Karnataka, India. The project has gathered | PO Box 363, Birmingham
baseline information, identified sample farmingB15 2TT

communities, researchable themes and an | Tel: 0121 4145581
introductory workshop was held in Dharwad inFax: 0121 4145925

July 1997. Workshop proceedings were

published and a final technical report

submitted.

R6880 Ghana | 01/01/1997 31/03/2000 | Development of methods of peri-urban Geographic Data Support
resour ce infor mation collection, storage, Limited
access and management. Development of a
model for the use of GIS in PRA work and 11 Fir Tree Close, Flitwick,
derivation of a number of hypotheses to be | Bedford MK45 1NY,
tested for the successful integration of the twp Tel: 01525 717967
methodologies. A major aerial survey of the | Fax: 01525 717967
greater Kumasi area was carried out using high
spatial resolution digital cameras.

R6949 Global 01/05/199731/05/1998 | Literaturereview of peri-urban resource Dept. of Geography,
conceptualization and management University of Nottingham
approaches. The literature review contributes
towards an understanding of the impact of
urban growth on land use patterns and natural
resources degradation, and the managemen
approaches adopted to take advantage of
opportunities or overcome the problems of
urbanisation. This is intended to assist DFID n
meeting its primary purpose of eliminating
poverty. The conclusions of the report have
summarised gaps in information and produced
research recommendations.




Project | Region Date Titleand brief description Organisation
Code Start End

R7099 India 01/01/199831/12/1999 | Improved utilisation of urban waste by near- | University of Birmingham
urban farmersin the Hubli-Dharwad city
region. Information was generated to feed intp PO Box 363, Birmingham
the development of strategies and policy B15 2TT
recommendations to increase production of | Tel: 0121 4145581
commodities in peri-urban areas using solid arfeax: 0121 4145925
liquid waste as a fertiliser, soil ameliorant or
feed. The project has generated a significant
amount of information on farmer's preferences,
but has not fully solved the issue of access tg
MSW by poor farmers.

R7269 India 01/10/1998 30/09/1999 | Valuation of peri-urban natural resource University of Birmingham

Ghana productivity. Development of a framework

making use of a range of valuation and natur
resource management methods. It highlighte
the lack of recognition by many urban bodies
the need to effectively seek the views and
preferences of all affected stakeholders,
especially the poor, and suggested tools to
incorporate these preferences into decision-
making. In view of the lack of awareness it w,
proposed that natural resource managers
receive training in stakeholder analysis and
valuation methods. It highlighted that rather
than using detailed and sophisticated analyti
techniques, it might be more appropriate to u
a "rough and ready" approach to the valuatio
of natural resources within the PUI, that will
generate sufficient information to inform
decision-making.

alPO Box 363, Birmingham
dB152TT

ofel: 0121 4145581

Fax: 0121 4145925

AaS

al




Project
Code

Region

Date

Start

End

Titleand brief description

Organisation

R7330

Ghana

01/01/19¢

9B81/01/2002

Peri-urban interface production system
resear ch, Kumasi, Ghana. Peri-urban
natural resources management at the
watershed level. The aim is to provide a
framework for sustainable and equitable water

University of London
(Royal Holloway and New
Bedford College)

resource management in the Kumasi peri-urban

area with generic applicability elsewhere.
Substantive findings and discussion points for
project development were presented at a
workshop in Kumasi (February 2000). The
project identified a range of stakeholders and
polluters and developed GIS data input and
display formats.

R7549

India
Ghana

04/01/2000

31/03/2000

Consolidation of existing knowledgein the
peri-urban interface system. Consolidation of
knowledge about peri-urban production
systems: (i) ways in which these are affected
peri-urban driven changes, (ii) which
stakeholders are affected by changes, (iii) the
extent to which the poorer stakeholders in
particular are affected and in what ways, (iv)

flows of knowledge and physical resources, (V)

the extent to which municipal and district
authorities take peri-urban processes into
account in planning development strategies,
(vi) what options exist for interventions in per
urban systems.

University of Wales,Bangor
Gwynedd, LL57 2UW
Tel: 01248 382517

byax: 01248 382832

r.m.brook@bangor.ac.uk

and

Source: NARSIS (Natural Resources Information Sy$tesearch project database, DFID. http://nglaicluk/narsis/narsea.htm



