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The Relationships Foundation

The Relationships Foundation carries out research into theological principles and economic and social

issues concerning the organisation and conduct of human relationships in personal and public life,

nationally and internationally and publishes the results of such research. The Foundation also

provides education and training to the general public regarding all such research and related issues

The Newick Park Initiative

As the international arm of the Relationships Foundation, NPI works for the relief of poverty, the

advancement of education, and the restoration of a community of mutual service in Rwanda.

To achieve this, the NPI aims to promote a mutual recognition and acceptance among political and

religious leaders in Rwanda, and between these leaders and the international community. This

process is to build relationships of trust and common understanding amongst individuals and

communities, and to foster peace, justice and equitable, economic development throughout society.
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Foreword

The objective of the Newick Park Initiative (NPI) is to work for the relief of poverty through

establishing peace and lasting stability. To achieve this goal, NPI aims to promote mutual recognition

and acceptance among political and religious leaders and the international community. This process,

we believe, will build relationships of trust and common understanding.

As part of the initiative, NPI produces independent research in the form of position papers which

seek to go beyond the present polarisation and conflict, and allow a non-partisan point of departure.

Fundamental issues, such as the return of the refugees, can then be addressed with a common sense

of purpose.

The first NPI report on the economy; Rwanda: An Economic Overview, identified agriculture as the

key to improving incomes and thereby ameliorating poverty. The key economic question for the

future of Rwanda is how to achieve sustainable intensification of smallholder agriculture upon which

95 per cent of the population depend.

This report seeks to answer this question at three levels. First, in the light of rural development

theory, secondly, by providing proven cultivation recommendations and thirdly, by setting out

priorities for public, private and NGO sector policy.

This report concludes that of primary importance, at present levels of cropping intensity, fertiliser

application should be increased in order to restore and improve soil fertility.

NPI is convinced that the smallholder farming system has the potential to be the foundation for

establishing strong, mutual communities and for guaranteeing future equitable and sustainable

development in Rwanda. I believe Nigel Eltringham’s report makes an important contribution to

setting out the case for new priorities in Rwanda’s agricultural development strategy in the coming

decade.

Michael Schluter  Cambridge, England
Research Director February, 1996
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Summary

The first NPI report on the economy (Eltringham, 1996), presented an overview of the whole

economy. That study revealed that while Rwanda lacked the raw materials, investment capital and

skilled work-force required to promote industrial exports, the intensification of the predominant

agricultural sector had not been promote effectively for a number of reasons. A key finding was the

potential to improve agricultural production in the short to medium term by applying higher levels of

fertiliser to both export and non-export crops.

This report was initiated in order to assess the suitability of pursuing a strategy based on these

findings. First, was the social environment conducive to such intensification? Secondly, did the

existing agricultural system possess the capacity for greater intensification? If fertiliser was to be a

central pillar of such a strategy, were other, synergistic innovations also possible? If the answers to

these questions were affirmative, then there existed the basis of a new, practical and accessible

development strategy for the major part of the agricultural sector.

The analysis below shows that, with appropriate government support, the Rwandan smallholder,

who represents the majority of the population, will be able to increase output, generate “off-farm”

employment and reduce the current, de-stabilising pressure on resources.

Given a return to political stability, a socio-cultural environment exists which lends itself to

intensifying cultivation on a sustainable basis. The existing, monetarised smallholder system can be

modified to demand input supplies, especially fertiliser, in the same way that it currently supplies

food and export markets. The sociological analysis of the sector reveals a diverse system in which

farmers are involved in many kinds of cultivation and “off-farm” employment. In this context

increasing demand for these inputs would not involve overcoming huge psychological barriers, as

exist in wholly subsistence economies.

Intensification must be approached in a holistic way. The practical recommendations in this report

demonstrate that there already exists a wealth of innovations awaiting implementation. Furthermore,

these innovations are often synergistic and will act as a force to multiply methods and awareness of

benefits. However, they depend critically on application of chemical fertiliser for the quantum leap in

productivity and profitability necessary for speedy dissemination.

Finally, suggestions for how this process can be initiated and motivated have been given in a critique

of the existing extension agents, public and commercial, and emphasis given to disseminating this

back-log of unused technology.

This report owes much to similar rural strategies adopted elsewhere in the developing world. By

combining the macro concerns of the IFIs and the “grass-roots” methods of the NGOs, this paper

lays the foundations for a more detailed development strategy that will ameliorate poverty and allow

sustainable and equitable development in Rwanda.
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Introduction

i. In an environment of political stability, prudent economic and fiscal management, high coffee
prices and external assistance allowed Rwandan GDP to grow by an average of 4.7% p.a.
between 1970 and 1980. Between 1980 and 1991, however, this fell to 0.6% (EIU, 1993).
There was a steep decline in real income per capita and average daily calorie intake fell well
below the African average of 2,289 calories (ibid.).

ii. The effect of population pressure on agricultural resources is cited as the main cause of the
growth in poverty. In relation to cultivable land, population density is the highest in mainland
Africa at 422 persons per km squared (Oxfam, Country Profile, 1993). However, the failure
of the agricultural sector to adapt to this increasing demographic pressure is the real area of
concern of this paper and is the key to a sustainable future for Rwanda.

iii. Agricultural production dominates Rwanda’s economy. Ninety five per cent of the total
population is involved in mainly traditional agriculture. Food crops represent 94% of all
cultivation. Forty five per cent of the land area is cultivated; 42% of the land is devoted to
food crops and less than 3% to export crops. Most farmers are self-employed including an
estimated 510,000 involved in the production of coffee (EIU, 1993). About 5% of the
cultivated land is devoted to the cultivation of food crops for sale (ibid.).

iv. If the majority of the population works within the agricultural sector, then it is within this
sector that the impact of population pressure is decisive and must be tackled (EIU, 1993).
Population growth exerts pressure upon the quality of agricultural land, and causes
degradation as reflected in falling yields. Furthermore, small farmers are pauperised as land is
fragmented through inheritance at the same time as household income is reduced by falling
output (World Bank, 1994).

v. The need to create jobs is made more urgent by the increasing number of new entrants to the
labour market. This has increased  from 130,000 per year in 1960 to a projected 300,000 in
2000.

vi. Enabling smallholders to intensify cultivation through innovation would substantially reduce
the general fall in income levels and associated growth in poverty. For example, areas of the
Nile Valley, Java and Bangladesh have population densities of 900 per sq. km but enjoy
rising per capita income due to agricultural intensification and industrialisation

vii. Both high-tech, high-input intensification utilising imported inputs and low-tech, low-input
methods have been neglected in the case of export and food crops. An estimated 69% of
farmers are unable to implement intensification methods already developed by research
establishments.

viii. The process of intensification in terms of input purchase and market demand for product
would be made all the easier by the fact that the Rwandan smallholder does not operate in a
subsistence economy which would obstruct more commercial production. The majority of
smallholders earn sizeable non-agricultural incomes. For example, off-farm income in an
IFPRI study area accounted for 58% of total income. Similarly, as much as 30% of all food is
marketed, indicating that farmers are active within an exchange economy. Smallholders
therefore, possess the means to take advantage of better input supply.

ix. NPI believes that the existing, smallholder agricultural system possesses substantial potential
to achieve sustainable wealth creation. The report outlines existing intensification methods that
would facilitate better use of Rwanda’s agricultural resources and by so doing, raise rural
incomes and ameliorate poverty.

x. This report makes three points:

• An intensification environment exists in which smallholders can take advantage of
innovations if they are made aware of the benefits of sustainable intensification.
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• A back log of intensification methods can be implemented.

• There must be a combination of government-sponsored dissemination of the innovations
and at, the same time, private companies must be prepared to satisfy input demand.
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1.1 The intensification environment

1.1.1 Boserup has argued that increases in population density cause changes in cropping
techniques, particularly the shortening of fallow and increases in labour input (MADIA, no.
4, p.8, 1989). Population pressure, thereby gives rise to some degree at least to its own
solution by increasing the productivity of certain inputs. Factor substitution occurs and the
opportunity cost of losing fallow is compensated for by an increase in labour input. A
farmer will innovate by selecting the combination of inputs that maximises output and
income while keeping opportunity costs low. For example, the expansion of high food
energy per hectare crops with low levels of external inputs, such as potatoes, is indicative of
the ability of farmers to adapt within a changing environment.

1.1.2 Population pressure will generally encourage conservation of the most scarce resource,
land, and increase utilisation of the abundant resource, labour. A surplus is still produced
and re-invested in other inputs, such as fertilisers which compensate for the loss of fallow.
This “induced innovation” has not occurred in Rwandese smallholder agriculture. Instead,
in the short-term, it has made good micro-economic sense for smallholders to “mine” the
land of its fertility in response to the pressure on resources caused by rapid population
expansion. The potential positive benefits of population growth have been superseded by
the detrimental effects of continued cropping.

1.1.3 Had successful adoption of innovations occurred, it would have been indicated by two
changes:

• Food crop yields per hectare would have increased, faster than
the rate of population growth. This would have released land for
commercial crop and or export crop production.

• A shift from low to high value crops which generate cash to
purchase soil-enriching inputs.

1.1.4 Agriculture in Rwanda has not undergone these changes. Instead:-

• There has been a movement away from cultivating high-value
export crops towards a predominantly subsistence food crop
orientation.

• Aggregate yields have been dropping for most crops.

• There has been a population expansion into marginal areas.

For example food crop, production has been falling,
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Table 1.1

Food Production Per Capita Index, 1980-1991 (Index, 1986-1988=100)
Source, African Development Indicators, The World Bank, 1994-1995
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1.1.5 Moreover, the number of people dependent on the market for food is increasing rapidly
which indicates subsistence farming is not an option in the long-term. Rather than
population pressure giving rise to its own solution, the reverse appears to have occurred and
rural poverty continues to increase.

1.1.6 Smallholders, however, cultivate complex farming units and make subtle choices of land
and labour allocation. These strategies while making short-term sense on a case by case
basis, have caused a collective and long-term degradation of the resource base. Limited
farm-based innovation has failed to generate enough wealth to support rising rural
population levels, as indicated by the following data.

Table 1.2

Source: World Bank,
African Development Indicators 1994-1995

Daily average caloric intake
1975-1979 2,040
1980-1985 2,061
1986-1990 1,938

Table 1.3

Source: World Bank, 1991
Rural population protein intake per day

1984 49 grams
1989 36 grams
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1.1.7 In defining, and therefore promoting, intensification the crucial issue is not limited to
changes in cropping frequency, but involves an array of determinant variables; crop choice,
quality of land, official control of export crops, the availability of inputs, markets.
Successful and sustainable intensification will consequently involve many factors.

1.1.8 For example, the IFPRI project in Zambia found that gender and age were important
variables in achieving the potential benefits from fertiliser application (IFPRI, 1993). In
Rwanda 95%, before the genocide, of economically active women are farmers. About a
third of agricultural activity is done jointly by men and women. Research suggests that
women do 54% of agricultural work and have less than 20% less free-time than men. In
1990 22% of rural households were headed by women (Oxfam Country profile, 1993).
Despite this crucial role in agriculture, at least 38% of women have never had contact with a
government agricultural extension agent. There is an obvious need to remedy this situation
especially as women suffer from other disadvantages. For example, the IFPRI survey
found that in Zambia women found it difficult to ascend the commercialisation ladder. Since
households headed by women are generally short of male adult labour, women farmers may
not have time to be involved in cash transactions that require travel, interactions with
institutions primarily oriented to dealing with men, and time-consuming cash generating and
purchasing activities.

1.1.9 Of primary importance in integrating innovations into a smallholder’s resource allocation
strategy are the following determinants:

• availability of knowledge through extension and dissemination services.

• reliability of input supply channels to satisfy the demands created by extension.

• the reliability of markets for food and export crops.

1.1.10 These three determinants become crucially important when it is established that known
technologies that will facilitate a sustainable transition to intensive use of land are available.

1.1.11 It is therefore valid to encourage a development strategy based upon the existing smallholder
system in Rwanda implementing an existing wealth of proven innovations.

Table 1.4

Fertiliser consumption, thousands of metric tons, 1980-1991
Source, African Development Indicators, 1994-1995
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1.1.12 In the context of increasing agricultural output and improving rural incomes in
Rwanda, an increase in the use of fertiliser, in conjunction with other methods is a
fundamental aspect of taking advantage of the "intensification environment". An IFPRI
study on smallholder fertiliser use in Zambia sheds light on the mechanics of this
environment (IFPRI 1993). In Eastern Province, Zambia, the transition from subsistence to
commercial agriculture was triggered by the use of fertiliser on local maize. The resulting
surplus fuelled expansion of area and hybrid maize production. To abet this process, the
crucial step of finding cash to buy fertilisers could be aided by credit, or by enabling
farmers to grow small areas of cash crops. Both possible processes require strong support.
Education, credit, infrastructure, input supplies and the potential for oxen use were
identified as some of the facilitating forces behind the transition and expansion process.
This recipe depends on a set of initial conditions. In Zambia these included a high physical
response environment, abundant land and the means to cultivate it, and a favourable
incentive structure.

1.1.13 Clearly the Rwandan experience is very different from Zambia in terms of the crop and the
lack of opportunities for area expansion. However, the process of increasing smallholder
output has elements that are applicable to the Rwandan context.

1.1.14 An adaptation of  the Zambian "lima ladder" i.e. a practical series of steps a smallholder
takes to improve his or her position, to move from that of a subsistence cultivator barely
growing enough food for the household, to a smallholder with a good cash income.

Table 1.5

The smallholder ladder
Source: adapted from IFPRI, 1993, p.69

Season before innovations introduced
Subsistence farmer with no cash crop and no fertiliser.

Season 1
The smallholder introduces a number of limited, non-capital intensive, labour-intensive

innovations. (Fertiliser possibly provided on a charity basis.)

Season 2
The smallholder sells the product of this innovation and buys fertiliser.

Season 3
Fertiliser application increases output. Diversification from subsistence food production to a more

balanced cash, export and subsistence crop mix.

Season 4 and following
Smallholder income rises and rural exchange increases as does output of exportable crop.

1.1.15 It is crucial to dissemination knowledge of innovations. This will act as a catalyst to further
innovation. In turn a framework to satisfy both the supply and demand created by these
innovations must be put in place. The Zambian researchers also discovered that as farmers
became more familiar with fertilisers and began to make more complex decisions on
fertiliser levels, education and extension advice assumed greater importance. Public
investment in schooling, infrastructure and credit institutions were important determinants
of fertiliser use and commercialisation. These services and agricultural extension emphasise
the critical role of public investments in modernising agriculture (IFPRI, 1993). We
therefore turn to an assessment of known innovations appropriate to the Rwandan context.
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2 Technical Recommendations for Key Crops

2.1.1 The following recommendations are taken from existing research from Rwanda and other
countries with comparable agro-climates. The following recommendations are supported by
research. However, within an intensification environment, limited innovation created by
limited, effective extension will act as a catalyst for further innovations to follow. When
farmers perceive the benefits of innovation, techniques in the early stage of development or
which were previously perceived as un-viable, will be adopted. Simple innovations will act
as a catalyst to encourage the introduction of synergistic low-tech methods as well as
encouraging more advanced technologies. In this way, to begin the process, proven
innovations should be introduced. The recommendations below, therefore, represent a
“vanguard” of intensification and are not an exhaustive list of possible innovations.

2.1.2 In Rwanda 95% of agriculture cultivation is conducted by smallholders who operate within
a semi-monetarised, semi-subsistence, economy. The choice of crop and profitability will
be determined by the value of a particular crop to household food security or cash income,
and not by the availability or ease with which intensification could occur. The order of key
crops in Table 1.3 is therefore determined by profitability per hectare in FRw.

Table 2.1

Source: World Bank, 1991

Profitability per hectare for key crops, 1990
Crop Rank Net returns per hectare in FRw
Sweet potatoes 1 79,026
Irish potatoes 2 74,026
Coffee 3 58,926
Banana 4 54,330
Soya beans 5 33,712
Tea 6 31,225
Sorghum 7 29,117
Maize 8 8,833
Source: World Bank, 1991

IRISH/SWEET POTATOES

2.1.3. Both Irish potatoes and sweet potatoes are starch sources that replace grains and legumes.
The choice and mix depends on altitude. Irish potato cultivation occurs at higher altitudes
and has expanded remarkably. Farmers have cultivated this difficult crop with limited
assistance in pest control and planting material (World Bank, 1984a, p.13).

2.1.4 At the higher altitudes, Irish potatoes have a greater yielding potential than other food crops
and are a more suitable subsistence crop than maize, which may take more than a year to
mature. This explains why maize is low down the list of key crop preferences (FAO, 1971,
p. 147). Potatoes are best suited to cooler conditions over 6,000 ft (c. 1,800 m). Potatoes
only give good yields when they have a good supply of nutrients, either from naturally
fertile soil or when fertilisers and/or manure are applied (ibid.).

2.1.5 Sweet potatoes are grown in all areas below 7,000 ft (c. 2,100m). Judging from the good
response to farmyard manure, sweet potatoes need fertile soils for good yields. They cover
the ground well and are good for erosion prevention. Sweet potatoes can be cultivated in
areas where heat and humidity is too high for maize. Sweet potato vines can be an important
source of animal feed. Sweet potatoes lend themselves to agricultural extension in two
ways. First, there are great differences between the many varieties of sweet potatoes, not
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least in yielding capacity. There is great scope for selecting, breeding and issuing improved
varieties. Secondly, varieties often degenerate over the years, probably caused by virus
diseases.

POTATO CULTIVATION RECOMMENDATIONS

2.1.6 The national Potato Programme in Ruhengeri has developed varieties that are superior
in yield and disease resistance compared to previous strains and farmers have adopted
them as they have become available. The system of multiplying them through projects
and entrepreneurs is working well. Farmer behaviour indicates that smallholders
easily perceive the benefits of fungicide application, but are constrained by supply
difficulties (World Bank, 29, p.82).

2.1.7 Fungicide application is shown to be profitable by the Birunga project. The average
potato farmer can rent an applicator for $6 (note this is at 1984 prices) for six
treatments and spend $108 for 14.4 kg of fungicide. Combined with 10 days of
labour the output of potatoes will rise by 6.16 tons representing $493. The family
would have to provide an additional 59 days of labour to harvest and store the
incremental production. With a benefit to cost ratio of 2:7 the effort and expenditure
would be amply repaid even if the price of potatoes fell and would possibly become
self-financing after a season (World Bank, 1984, p.83). If these benefits are
communicated to smallholders, demand would certainly rise (see para. 4.1.32).
Encouraging the use of pesticides would appear to be best achieved if the government
removed restrictions on the commercial import of sprayers and fungicides. The
TRAFIPRO co-operative, the largest commercial firm in the country, expressed
interest in marketing fungicides and sprayers through its shops (ibid.).

2.1.8 Drought resistance and provision of cover from the autumn rains are important
characteristics of the sweet potato crop. Cultivation has expanded rapidly as a need for
high food yields per hectare has grown. The crop, therefore, has the ability to cover
and hold soil until there has been enough rain for newly planted sorghum and other
crops to provide their own cover. The sweet potatoes can then be harvested. Research
efforts must be made to integrate better covering varieties (World Bank, 29, p.87).
However, sweet potatoes are heavy users of nutrients and this must be compensated
for by fertiliser.

2.1.9 Dithane application to prevent mildew on potatoes has had various results (World
Bank, 1991, p. 33). In successful trials the ratio of benefit to cost has ranged from
10:1 to 33:1 and can also be used on beans, increasing yields by 50% (ibid.).
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COFFEE

Table 2.2

Rwanda coffee exports, 1975 - 1995 Source ICO
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2.1.10 The Belgian colonial authorities fostered the diffusion of smallholder coffee cultivation
although the crop was separate from the rest of the smallholder cultivation system.
Cultivation increased three-fold between 1962 and 1991 (World Bank, 1991, p. 42). It
became integrated into the smallholder farming system as family-labour was used to
cultivate coffee.

2.1.11 Coffee is Rwanda’s principal export and an important source of tax revenue. It is grown on
about 700,000 farms, (approximately 50% of farmers) in small stands averaging about 7
ares (n.b. one are is 100 square metres). Virtually all coffee grown is Arabica (World Bank,
1991, p.41). The Parastatal monopoly OCIR-Café operated a fixed producer price and
regimented cultivation in a way that dulled the impact of the highly volatile international
coffee price. In the light of fiscal imbalance caused primarily by increased military
spending, this policy is no longer sustainable.

2.1.12 Coffee is a demanding crop to cultivate. Un-mulched, pure stand cultivation does not
prevent soil erosion, neither does it replace nitrogen or cover the soil as thoroughly as
alternative crops (World Bank, 29 p.14). Mulching (i.e. protecting the roots of trees by
placing decomposing organic material around the base), inhibits the deterioration of soil
fertility by suppressing competing vegetation and lowering soil temperatures. This slows
down the decomposition of essential organic material in the soil and prevents soil erosion
and the leaching of nutrients by rainfall (ibid.). Mulching and other cultivation methods are
resource and labour intensive
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2.1.13 The quality of the coffee produced has deteriorated since the mid-1980s. The cause of this is
not clear. A single official coffee price present throughout the production chain has meant
that there is no financial incentive for smallholders to offer the mills coffee above that which
is  minimally acceptable. Arabica coffee has, potentially, good quality or "mild" coffee. For
its inherent quality to be fully exploited it must be carefully harvested, processed by the wet
method and sun dried. The deterioration of quality during the 1980s was due to a failure to
improve cultivation methods, a single producer price which acted as a disincentive to
improving quality and the bad maintenance of pulping stations.

2.1.14 Rwandex, the country's sole coffee miller and exporter and OCIR-Café blamed falling
production levels in the late 80's and early 90's on poor husbandry. Commentators on the
Rwandan economy have blamed the falling international coffee price for having an adverse
affect on producer incentives. The mechanics of this impact are, however, more complex
than may first appear. Certainly in a single week in 1989 the international market price of
coffee fell by 30%. However, as Table 1.5 indicates, the fixed producer price paid by
OCIR-Café had a cushioning affect on smallholder coffee income and consequently a
sudden drop in the international price would not have adversely affected smallholder coffee
income to the same degree. Furthermore, Rwandese smallholders would not be aware of
being paid under the international price. If smallholders did not experience a sudden change
in the returns for coffee cultivation, how does one explain a 25% fall in output between the
1990/91 and the 1991/92 figure and the illegal destruction of an estimated 300,000 coffee
bushes in 1992 (EIU, 1993)?

2.1.15 What caused the decline in smallholder incentives? Between 1989 and 1990 the price
guaranteed to Rwandese smallholders fell from 125 FRw/kg to 100 FRw/kg. This
represented a drop of 20%. More fundamentally, in the context of the IMF sponsored
devaluation in 1990, the US cents/lb price fell from 90 cents to 47 cents which would  have
been converted to a 44% drop in smallholder purchasing power earned from coffee (OCI).
Considering that exportable production, 1991/92 on 1992/3 rose by approximately 10%
then the drop in smallholder returns would have been felt even more strongly. When one
considers the anomaly that under the new devalued exchange rate coffee now has more
value in the local currency than the traditional cash crop of bananas then other, not
necessarily economic, factors may have been involved.

2.1.16 For example, the introduction of multi-partism in the early 1990s possibly weakened the
“authoritarian” grip of the OCIR-café parastatal on producers (for example, failure to follow
prescriptions for mulching and spraying were punishable by 20 FRw for each neglected
tree). Coffee production had been supported and encouraged by penalising those who failed
to follow technical instructions. As the “culture of domination” began to deteriorate,
producers, free to act on their own perception of coffee as a financially un-viable crop,
especially in terms of demands on labour, began to destroy coffee bushes.
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Table 2.3

 International mild coffee prices & Rwandese producer prices 1980-1995 (US cents per lb)
Source, ICO, 1995
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2.1.17 The problem of inadequate smallholder incentives is exacerbated by problems with basic
cultivation techniques. For example, the Lake Kivu project found 15% of coffee trees had
been planted in unsuitable locations or in stands of less than optimal density and about 10%
were dead (Lake Kivu Project Report, 1994). These areas clearly needed re-planting.
Farmers had become reluctant to uproot coffee trees in marginal areas for a lack of an
alternative, but were instead extending the area cultivated under coffee. This is in contrast to
other areas where coffee trees were being systematically destroyed to avoid fines imposed
when smallholders failed to cultivate with the prescribed method. That is not to say that this
was the situation throughout Rwanda, however, the destruction of 300,000 coffee bushes
between 1990 and 1992 suggests the trend may have been quite widespread.

COFFEE CULTIVATION RECOMMENDATIONS

2.1.18 Pruning is financially viable. The labour input involved is not onerous and
pruning shears represent a minimal capital investment (FAO, 1971, p. 67-70).
Despite this, farmers do not prune their coffee trees effectively. Reasons for this
could include non-availability of shears, confusion over which technique to
adopt and, above all, a failure to recognise the value of pruning. There exists a
clear mandate for extension (World Bank, 29, p.80).

2.1.19 Mulching improves soil and water conservation, but has become comparatively
high cost, as suitable organic material has become scarce, especially as the
swamps have been reclaimed. Alternatively, it would take one acre of napier
grass to mulch one acre of coffee trees (FAO, 1971, p.72). This problem can be
partly relieved by increasing the extent to which coffee trees themselves cover
and shade the soil by increasing stand density and using dwarf varieties (ibid.).
Chemical control and plastic sheeting can also be used to compensate for a lack
of organic material and while this may involve high initial capital outlay, the cost
is reduced as benefits are incremental (FAO, 1971, 71).

2.1.20 Chemical fertiliser was not used on coffee trees on the Lake Kivu project
because it involved high capital cost, farm level results were disappointing and
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instruction was inadequate (Lake Kivu Project Report, 1994). This example
reflects a wider trend. Although OCIR-Café only imports pesticides, trials
indicate that on certain soils composite fertilisers could increase coffee yields by
between 20% and 76% (World Bank, 1991, p.30). Cost-effective application
formulae for the different zones of the country remain to be developed (World
Bank, 1991, p. 43).

2.1.21 The inter-cropping of coffee with bananas can prevent the invasion of coach-
grass on pure-stand, un-mulched coffee (FAO, 1971. p.64). When inter-
cropped with bananas, beans and other crops, coffee yields may fall vis-a-vis
pure stands but these crops will control competing vegetation and provide food.
There is an expectation among government officials that this would result in the
neglect of coffee. In Zaire, however, the practice has not led to the abandonment
of coffee cultivation. Inter-cropping may give less coffee per hectare, but it gives
higher overall returns to use of land and labour and is used in Ugandan and
Tanzanian smallholder coffee production (FAO, 1971, p.63). The FAO argues
that banana trees are not an ideal shade for coffee; the feeder roots of both crops
are found in the same part of the soil horizon and the banana plant requires a
large supply of nutrients. Coffee yield therefore will be reduced. If pure stands
of coffee cannot be optimally mulched, it would be more profitable for
smallholders to cultivate bananas and coffee in mixed stands as a dual cash crop.
Mixed cropping will mean that reduced income from the coffee will be
compensated for by bananas. It is preferable to encourage smallholders to earn a
cash income from two crops, banana beer and coffee, to spread the risk of
volatile international coffee prices. This solution will mean that a smallholder,
rather than relying on a single crop that cannot be optimally cropped, can benefit
from two crops which in many, but not all, respects are synergistic.

2.1.22 Spraying coffee is effective and financially viable. Why have farmers failed to
adopt this simple technique? The Lake Kivu Project found that pest control was
severely lacking despite the distribution of significant amounts of pesticides. The
causes were:

• As with pruning there is a failure to disseminate information
demonstrating the benefits of the treatment. For example, the Lake Kivu
Project initiated a systematic information campaign resulting in 89% of
all coffee plants being treated regularly each year.

• The non-availability of pesticide and applicators due to government
control and the shortage of capital to purchase concentrate and to
rent/buy sprayers (ibid.).

2.1.23 The first cause, information failure, is a mandate for extension. Market failure in
terms of supply of pesticide and capital are caused by a lack of a demand which
can also be remedied through extension. Farmers are unlikely to seek financial
assistance from friends and relatives and therefore while extension is paramount,
intervention in the credit market and encouraging a marketing system to satisfy
new demand are essential (ibid.).

2.1.24 The need to integrate the cultivation of Arabica coffee fully with smallholder
farming systems will become even more significant as the pressure to grow food
intensifies and there is a Geertzian agricultural involution (Geertz, 1963). Inter-
cropping coffee with other crops may generate less income relative to that earned
from food crops, but the technique will make coffee production more attractive
in competition with food crops as it generates cash to purchase inputs to benefit
food and export crop cultivation. This will reverse the trend of abandoning the
cultivation of export crops, especially coffee. This innovation has substantial
implications for sustainable agriculture in the context of integrating cash crop
production, especially beverage exports into an agricultural system increasingly
dominated by food crop production (World Bank, 1984a, p.86-87).
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BANANAS

2.1.25 This perennial crop inspires farmers to exercise their best husbandry and soil conservation
measures as bananas produce a high yield of 10 tons per hectare and are lucrative when
processed into banana beer (the FAO, 1971 cites an average yield as being 15-20 tons per
hectare and that 38-50 tons per hectare can be achieved). This is reflected in the fact that in
1990 bananas were placed fourth in terms of value in FRw per hectare (World Bank, 1991).
Moreover the crop is “self-mulching” as its trunks and leaves maintain soil organic-content
levels and leaf cover prevents run-off erosion especially on steep slopes. The crop,
however, was discouraged by colonial authorities and consequently, there is a lack of
research on dominant varieties. The scope for increasing the output of this crop is limited.
Banana trees, however, planted along contours, or inter-cropped with coffee, beans or other
crops would assist the sustainability of the farming system as a whole (World Bank 1984a
p. 12-68).

BANANA CULTIVATION RECOMMENDATIONS

2.1.26 The thinning of banana groves and inter-planting was promoted with great
success by the Lake Shore Coffee and Food Crop Project in Kibuye. There is no
diminution of the banana yield and extra land is “opened” for food crops. The
spontaneous diffusion of this technique indicates that little extension is needed
(World Bank, 29, p. 85). Likewise, the Lake Kivu project found that the inter-
cropping of bananas was readily accepted by a large number of farmers (Lake
Kivu Report, 1994).

2.1.27 Replacing beer-banana production with cooking-banana production. Forty per
cent of banana calories are lost in the fermentation process (World Bank,
1994,p.32). Although cultural preference is important, the pressures of
subsistence may force a change to plantains or sweet bananas with their higher
food value. Extension is unlikely to speed up the change as farmers are already
aware of the possibilities of the crop. Should a tax ever be levied on the sale of
home-produced banana-beer, there would be significant changes (World Bank
1984a, p.85).

BEANS

2.1.28 In the highlands beans are the principal source of protein and a major source of food
energy. Beans are indispensable for a balanced diet because of their protein contribution.

BEAN CULTIVATION RECOMMENDATIONS

2.1.29 As pressure on land has risen and fallow has been reduced, beans have become even
more important for the nitrogen they fix in the soil facilitating cereal and tuber
cultivation (World Bank, 1984a, p.13). There has been successful research in the
inoculation of nitrogen-fixing rhizobia for legumes especially soy-beans with an
average increase per hectare of 600 kg (World Bank, 1991, p.30). Intensive
cultivation of beans is, however, not a panacea, because without fallow or rotation,
susceptibility to pests and falling yields will occur (World Bank, 1991, p.30).

TEA

2.1.30 Tea is fertiliser responsive and yields could be increased by up to 76%, although most tea is
currently fertilised with a less than optimal volume of fertiliser (World Bank, 1991, p. 30).
An expansion of tea cultivation is not considered competitive with food crop production as
the crop can be planted in former forest land or by draining and cultivating swampland.
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TEA CULTIVATION RECOMMENDATIONS

2.1.31 Regular and careful application of fertiliser in higher doses than hitherto could bring
yield increases of green leaf of 30% over the yields of 1989-1991 within a three year
period. This requires applying the standard formula for tea, N-P-K, in the ratio of
25-5-5. initially at a rate of 15-kg/ha to mature tea, with further application quantities
and formulae to be determined by leaf analysis. After three years, the ratio of value
of increased output to increased cost per hectare would be expected to exceed six
(World Bank, 1991,p48). Although a Thé villageois (smallholder tea) system does
already exist, it is one of many different ownership arrangements (Ibid, p.45). It
would seem appropriate to extend this in the way the KTDA encouraged smallholder
cultivation in Kenya.

MAIZE

2.1.32 The main reasons for the popularity of maize are as follows; it has a higher yielding
potential than the indigenous cereals in the areas with satisfactory rainfall and free draining
soil; it is seldom seriously damaged by pests or diseases in the field and is virtually
untouched by birds, which can cause a complete crop loss in some of the indigenous
cereals; land preparation, weed control and harvesting all require little labour (when done
manually) compared with some of the indigenous cereals, and no threshing or winnowing is
required (FAO, 1971, p.124.).

2.1.33 All grains are low in terms of profitability per hectare for key crops. Land scarcity has
resulted in the replacement of sorghum as the dominant crop grain and the introduction of
maize, and three new world tubers i.e. sweet potatoes, Irish potatoes and manioc (World
Bank, 1984a, p.12). Maize, in terms of income return per hectare, is below all other
dominant crops and consequently there is a lack of enthusiasm for its cultivation. This may
be due to food aid in the form of maize acting as a price disincentive or dietary preference.

MAIZE CULTIVATION RECOMMENDATIONS

2.1.34 The high plateau area of Rwanda has a high agronomic potential for maize and is
similar to the “high-potential” maize zones in Kenya. At present the average yield
per hectare in Rwanda is 1 ton per hectare per year. while in Kenya the average yield
is 3.5 tons per hectare per annum. There are a number of key elements to Kenyan
success. One of the, most important is the time of planting (IFPRI,1984). Hybrid
seeds have also played an important role especially the diffusion of Kitale hybrids
which have a yield potential of 8 tons per hectare per annum when optimally
cultivated. At present the “bambu” seed that is provided by government
multiplication projects is not much better yielding than traditional varieties because
of improper handling and multiplication (World Bank, 1984, p.81). The Lake Kivu
Project similarly found that “new” seed varieties did not compete well with locally
available ones (Lake Kivu Project, 1994, p.6). Fertiliser experiments carried out
throughout the traditional maize growing areas of Kenya and Western Tanzania have
found greatly varying responses depending on soil type, the rainfall and cropping
history of the soil (FAO, 1971, p. 130). In this context it would appear that there are
no easily applicable intensification packages available for Rwanda. In combination
with an apparent lack of interest in maize cultivation, encouraging maize would not
appear to be a priority for intensification.

2.1.35 Greater effort is needed in conducting trials of existing maize varieties that are
adaptive to conditions identical or very similar to the Rwandese highlands. The
effort required is probably quite modest as the probability of isolating varieties that
could be multiplied and sold in a few years is very high and a scheme was begun in
the mid-1980s (World Bank, 1984, p.81).

2.1.36 The common technique of inter-cropping maize with beans and other grains results
in competition between the two. Competition is reduced if beans are planted one
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month later and allowed to ripen on the dead maize stalks after the heads are
removed. The expansion of maize cultivation will continue, but how this association
of maize and beans will fit into local farming systems is yet to be worked out
sufficiently to risk extension (World Bank, 1984, p.81). While maize grain is an
important food source, stalks can also be used as fodder for animals.

LIVESTOCK

2.1.37 Replacement of cattle by goats is taking place against tradition and without public
encouragement. As pasture is replaced by food-crop cultivation stall feeding animals should
be encouraged. Unfortunately, in areas with high farming densities fodder is limited to farm
and household by-products and gathered material. Almost all farmers in the Kivu Lake
Project had some livestock (Lake Kivu Project Report, 1994, p.6). Part-time stall feeding
for manure collection was encouraged and half of all farmers participated. However, fodder
which was expected to come from anti-erosion grasses and fodder crops established by the
project, was insufficient (ibid.). Furthermore, there were serious problems in transporting
manure to the fields. The question of livestock, soil preservation and the benefits of forestry
are involved in a triangular relationship. There is an interaction between the need for fuel
(wood or manure), food (the need to manure fields), and wood (the loss of food-crop land
to trees, trees as anti-erosion measures, trees as a substitute to manure as fuel) which
depends on the resources and information available to a household.

WHEAT

2.1.38 Although production conditions are very similar to those in the Kenyan highlands,
encouraging wheat cultivation has not been a high priority for the government. The great
majority of wheat in East Africa is sown, sprayed and harvested mechanically. Attempts to,
mechanise wheat growing on small plots have almost always been unsuccessful because
drills, sprayers and combine harvesters do not work efficiently or economically in small
inaccessible plots i.e. the overwhelming majority of Rwandan farms (FAO, 1971). It is
possible that a large proportion of demand has been met by food aid. In Kenya there have
been programmes to encourage of hybrid varieties that cope with ever-mutating rusts and
other diseases. Wheat has very good results with application of mineral fertilisers, but there
is very little land suitable for its cultivation (World Bank, 1991, p.30). Wheat will probably
continue to be relatively unimportant; it has little potential because there is little land where it
grows well and can compete with alternative crops in the context of its impact on farmer
incomes (World Bank, 1991, p.30 & 1984a, p.88).
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3 Soil Preservation

3.1 THE PROBLEM

3.1.1 As population pressure on land rises and fallow is reduced, long-term soil mining will
occur. Expansion of the cultivated area into less desirable locations, previously considered
marginal, also results in a drop in average yields. Based on presently available data,
however, there is no way of knowing how much of the aggregate decline in yield per
hectare is due to cultivation of marginal land and how much stems from declining soil-
nutrition status due to shortened fallow and increased net nutrient off-take (World Bank,
1984a, p.19).

Table 3.1

Source: African Development Indicators, World Bank, 1994-1995

Output by volume of major food crops in Rwanda 1975-1990
Sorghum

1975-1979 +6.6%
1980-1985 +3.7%
1986-1990 -4.6%

Maize
1975-1979 +5.2%
1980-1985 +4.2%
1986-1990 -1.4%

Sweet Potatoes
1975-1979 +6.4%
1980-1985 +0.7%
1986-1990 -3.2%

Plantains
1975-1979 +4.0%
1980-1985 +2.0%
1986-1990 +2.9%

3.1.2 Clearly, soil fertility is adversely affected by the reduction of fallow. Similarly, exposed soil
is prone to leaching and erosion from surface run-off as a result of intensive annual
cropping, over-grazing, and perennial cropping of plants that provide little cover from
rainfall and sun. Higher soil temperature accelerates the speed at which organic material
rots. When this exceeds the rate of restoration, through plant residues, the soil organic
content declines. Leaching and erosion remove organic material leaving only aluminium and
ferrous compounds that convert from salts to acids. Where there is a danger of this
happening remedial action should be taken (World Bank, 1984a, p. 19).
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Table 3.2

Source: African Development Indicators, World Bank, 1994-1995

Yields per hectare of major food crops in Rwanda 1975-1990
Sorghum

1975-1979 +3.3%
1980-1985 -0.3%
1986-1990 +12.3%

Maize
1975-1979 +12%
1980-1985 +1.6%
1986-1990 +12.3%

Sweet Potatoes
1975-1979 +12%
1980-1985 -2.6%
1986-1990 -6.6%

Plantains
1975-1979 +1.2%
1980-1985 -1.6%
1986-1990 -5.2%

3.1.3 The above changes do not necessarily indicate that traditionally cultivated, non-marginal
land has experienced a decline in yields per hectare. It is possible that these aggregate
national figures only reflect falling yields per hectare on marginal land, as one would
expect, and disguise static or more gentle falls in yields on non-marginal land.

3.1.4 This explains the differences between crops in yield trends and changes of volume of output
as seen in Tables 3.1 and 3.2. When marginal land comes into cultivation under the
pressure of subsistence, one would expect high-yielding, high-starch crops with the highest
short-term value to be planted. An initial increase in the volume of output would be
followed by a gradual decline in yield as indicated by the statistics on sweet potato yield and
volume of output.

3.1.5 The implication of this argument is that a policy of sustainable intensification should be
keenly aware of the specificity of soil-nutrient fertility and not assume that fertility
degradation is a universal trend.

SOIL CONSERVATION RECOMMENDATIONS

SUMMARY

3.1.6 Soil fertility is the most important constraint to increasing food production and therefore
improving smallholder incomes.

3.1.7 Soil fertility is defined as all physical, chemical and biological properties of the soil that
influence the productivity of land.

3.1.8 If soil nutrients are being mined, there is no technical problem in restoring soil-nutrient
levels and maintaining them by using mineral fertiliser (World Bank, 1984a, p.19). Why
has this not happened, and what policy needs to be implemented?

3.1.9 Soil-conservation is only useful to the extent that it results in securing future flows of
agricultural production. Farmers will evaluate innovations according to their expectation of
benefits that their efforts will bring them in the form of additional crops or crop loss that is
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avoided. Unless this benefit is obvious to smallholders, innovation will not occur as there is
always a conflict between present costs and future benefits (World Bank, 1984a, p.57).

3.1.10 There are four elements to soil conservation/enrichment:

• Improve soil cover by planting perennials and annuals that
provide soil cover during critical rainy periods and re-affirm the
practice of mulching or methods that achieve the same result.

• Restrain erosion by shortening the length of slope over which it
takes place by digging contour ditches or by planting anti-erosion
contour strips.

• Improve soil tilth and nutrient status by growing nitrogen-fixing
plants, applying chemical fertiliser, compost and un-composted
manure, household waste and plant residues to the land.

• Ensure planting is done in rows across the shape of the land and
not down a slope.

Are all/any of these recommendations possible in Rwanda?

MULCHING

3.1.11 Mulching prevents erosion caused by the run-off of rainwater and controls weed
growth. While coffee trees must be mulched, beer-banana groves are self-mulching.
Mulching annual crops is extremely demanding in terms of both labour and
materials.

3.1.12 With the cultivation of swamps and the reduction of pasture in Rwanda there is no
longer sufficient mulching material available and cultivating mulching material as a
crop is not competitive with alternative food crops. Material generated by banana
groves usually remains in situ as the crop is considered more profitable than coffee
(FAO, 1971, p.1972). Even if it were applied to coffee, the levels would be below
the required amounts. In the area covered by the Lake Kivu Project a shortage of
firewood resulted in material being used as fuel (Lake Kivu Project Report, 1994,
p.6). Food crops take precedence and coffee cultivation and quality deteriorate
(World Bank, 1984a, p.60-62).

FORESTRY

3.1.13 Forestry with low value per hectare per annum clearly cannot compete with food
crops. Eucalyptus, which has been encouraged as part of government plantations,
while suppressing competing vegetation, does not prevent erosion because of its
thin leaf cover. High annual growth makes Eucalyptus attractive as a source of fuel,
but to achieve this requires a high level of nutrients and unlike leguminous trees,
such as black wattle, eucalyptus is unable to replace nitrogen. Despite a limited
conservation affect eucalyptus trees could act as a boundary for pasture and as a
source of fuel releasing household and livestock waste for soil enrichment (World
Bank, 1984a, p.63-65).

TEA AS SOIL COVER

3.1.14 Established tea stands act as effective soil conservation measures, furthermore, tea
has high value added per hectare, does not require mulching and provides its own
soil cover. Tea thrives on acid and aluminium toxic soils and can act as an effective
rehabilitation crop for exhausted land. In the future tea should be incorporated more
actively into smallholder farming as achieved with success in Kenya (World Bank
1982, p.69).
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MIXED CROPPING

3.1.15 The smallholder decision to plant a multiplicity of food crops is partly a response to
the demand for a varied food supply within the smallholder's household and partly a
way to reduce risks associated with pest, disease, climate and prices. There is good
evidence that mixed-cropping makes better use of nutrients, moisture, and light, and
delays the effects of soil degradation more effectively than mono-cropping. Total
biomass production with mixed cropping is higher, and more residual biomass is
returned to the topsoil, resulting in a better maintenance of organic matter and
nutrients (Mellor et al, 1987). Oxfam describe an existing system of complex crop
choice, which caters to the diversity of land quality and crop suitability. More than
half the cultivated land is already inter cropped (although not necessarily optimally),
raising combined productivity by up to 50% (Oxfam, Country Profile, 1993).

ANNUALS AND GRASSES AS SOIL COVER

3.1.16 Annuals (beans, peas, sweet potatoes, sorghum, maize et al) are detrimental to soil
fertility in two ways:

• They leave soil exposed during the dry season which
accelerates the decomposition of soil organic matter.

• Annuals do not cover the soil when autumn rains are at
their most severe, increasing the likelihood of erosion and
leaching.

3.1.17 The solution is to grow annual crops that cover the soil during the dry season and
into the autumn rains while allowing the autumn crops to emerge. For example,
sweet potatoes cover through the dry season and into the first rains. ISAR has
developed a number of varieties that can be planted towards the end of the spring
rains and will continue to provide cover during the dry season. Beans and/or maize
could be inter-cropped with these sweet potatoes. Such systems are far from being
worked out and should become a research priority (World Bank, 1984a, p.69-72).

CONTOUR DITCHING / CONTOUR-STRIPS

3.1.18 Farmers have shown little enthusiasm for monitoring contour ditches or digging
new ones as maintenance is laborious. Do farmers have access to accurate
information about the benefits of contour ditches? Past recommendations have been
facile and stop gap and it is possible that farmers’ perceptions of the limited utility of
these measures may indeed be correct (World Bank, 1984a, p.72-73).

3.1.19 In contrast, contour strips are much easier to build and maintain than ditches. Crops
planted on them maintain their strength. In this way blind ditches should be
substituted with inclined walls that could be planted with permanent crops (Lake
Kivu Project Report, 1994, p.6). Grass is an especially good securing crop, but this
is not profitable when in competition with food crops: also grass does not replace
soil nutrients and requires scarce fertiliser and fallow (Lake Kivu Project, 1994,
p.6). Research has been carried out into the use of trees (black wattle), and legumes
(pigeon pea) as crops which would cover contour strips without reducing soil
fertility (World Bank, 1984a, p.74). The Lake Kivu Project was successful in
convincing farmers of the benefits of these hedges and by the completion of the
project 82% of farmers had adopted extension recommendations (Lake Kivu Project
Report, 1995, p.6).
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NITROGEN-FIXING

3.1.20 Intensification results in the take-off of nitrogen and phosphorous soil nutrients
which exceeds natural replenishment and reduces soil fertility and yields unless
compensating action is taken. Legumes are probably already being used in quantities
appropriate to their demand and the yield potential of available varieties. Reflecting a
world trend there has been very little effort to improve cultivation methods for beans
and peas and this area should become a research priority (World Bank, 1984a,
p.75).

MANURE AND COMPOST

3.1.21 Farmers use manure and compost, but amounts applied are insufficient despite
extension advice. Until recently fallow made manure unnecessary and a general lack
of enthusiasm remains. Furthermore, it is a dirty and labour-intensive job and all
recommendations must take account of the return to incremental labour. Organic
manure and chemical fertiliser are synergistic and should be promoted in
combination (World Bank, 1984a, p.79). The Lake Kivu Project was successful in
encouraging 87% of farmers to establish compost pits, although a lack of suitable
composting material made it difficult to assess the success of this activity (Lake
Kivu Project Report, 1994, p.6). Encouraging stall-fed animals is already part of the
“fermette” concept. The animals, whether cattle, goats, or sheep should be kept in
stalls and fed plant or household waste and fodder that has been gathered or raised.
Stall feeding would only really be possible after more fundamental innovations had
occurred to secure household food security. The benefits of stall-fed animals include
the collection of manure and releasing pasture for the cultivation of food or export
crops, preferably with by-products that can be fed to animals (e.g. maize stalks).
There needs to be a better understanding of the triangular connection between fuel
(wood or manure), food (the need to manure fields) and wood (the loss of land to
trees and the effect of trees on soil fertility). This involves integrating the need for
fuel and livestock with the overriding need for crops.

CHEMICAL FERTILISER

3.1.22 An aversion to high foreign exchange outlay led government to emphasise other
intensification techniques (until 1987 ISAR rejected fertiliser in favour of manure),
with the result that packages of mineral fertiliser suitable to smallholders were not
developed (World Bank, 1991, p. 27 & 28). This policy had begun to change when
MINAGRI ordered field demonstrations of fertiliser use in 1989 (ibid.). Between
1986 and 1991 the average annual use of fertiliser was 3,300 tons.

3.1.23 The missed benefits of fertiliser application are even more striking when one
considers that in nutrient starved soils there is a hierarchy of crops in terms of their
response to fertiliser (Gunvant Desai, personal communication, December 1995).
They are:

• All root crops. Potatoes, yam, sweet potatoes, cassava.

• Coffee and tea.

• Maize.

3.1.24 This hierarchy reflects the hierarchy of crop values in FRw as seen in the last
section. In this context the intensification “best option” mirrors smallholder income
incentives. This agrees with literature on fertiliser diffusion in low-income countries
which suggests that fertiliser use starts with high response crops and then spreads to
other crops in a hierarchical fashion as agriculture becomes more progressive
(IFPRI, 1993, p.14). Smallholder crop preferences are in unison with the most
appropriate application of fertiliser to a non-fertiliser using system.
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3.1.25 In the years 1985-1989 more than 57% of the fertiliser imported to Rwanda was
applied to tea with the remainder being used on food crop production i.e. 1,413
tons. This is less than 1 kg per hectare and is among the lowest uses in the world
(World Bank, 1991, p.27). In contrast, Kenya consumes between 160,000 and
200,00 tons of fertiliser yearly, one third of which is applied to food crops.
Considering that Kenya’s population is three times larger than Rwanda but
consumes forty seven times more fertiliser, then there is an obvious deficit of
potential fertiliser application in Rwanda. Differences in climate and soil may be
responsible for this differential, although arguments in defence of low fertiliser use
in Rwanda (see 3.1.28 below) are weak whatever the resource differences between
Rwanda and Kenya.

3.1.26 The little chemical fertiliser used is confined to tea and coffee cultivation and is
applied to food only as part of FAO projects. World Bank documents concluded that
the high transport and handling costs of fertiliser make application to food crops
neither financially viable nor attractive to smallholders. The results, however, of
trials focusing on progressive farmers and applied to a wide variety of crops
including sorghum, maize, beans and potatoes have indicated that under certain
conditions fertiliser use on food crops is financially viable.

3.1.27 It is argued that fertiliser application damages the environment; will not produce safe
food; and that it can be replaced by environmentally benign alternatives. These
arguments amount to irresponsible environmentalism through exaggeration and
unsubstantiated generalisation based on the experience of developed countries.
Before looking at these concerns it is important to remember that the real threat to the
environment is population growth and that there are no cost effective alternatives to
chemical fertiliser in providing the plant nutrient required to raise food and fibre
production for projected population growth in the developing world as a whole
(Desai, 1994). The failure to improve yields per hectare by applying fertiliser has led
to the expansion of cultivation onto grazing and forest lands and raising intensity of
cultivation on marginal lands. These trends degrade the resource base far more than
limited application of fertiliser, which would have prevented the worst effects of
these changes. Gunvant Desai and Suman Rustagi in an IFPRI Research Bulletin
argue that while some of these concerns are valid, they are often exaggerated and
related to unscientific fertiliser use rather than fertiliser use per se (IFPRI, 1992).
For example, leaching can be prevented by scientifically prudent fertiliser practices,
and eutrophication (the enrichment of water leading to excessive aquatic plant
growth) can be lowered by measures that reduce soil erosion. Similarly, the charge
that fertiliser use decreases organic matter in soil is not convincing, especially as
fertiliser can protect soil organic matter by increasing the supply of crop residuals.

3.1.28 The experience of the Netherlands and Denmark reveals that the use of organic
manure at high levels also has a negative environmental impact. This is not to say
that synergistic manure use should not be encouraged, but the view that they are
environmentally benign substitutes for fertilisers in the face of growing plant
nutrients seems flawed. Furthermore, low national averages on fertiliser use can
conceal relatively high rates on some units of cultivated land. Thus, there is not only
a need for growth in fertiliser use, but also an urgency to promote scientifically
prudent fertiliser practices.

3.1.29 Gunvant Desai emphasises that between 100 kg and 150 kg per hectare of nutrients
is the level required before leaching occurs. When one considers that on average
30% of the weight of chemical fertilisers represent the weight of actual nutrient, and
therefore 0.3 kg of nutrients per hectare is currently applied to food crops in
Rwanda, then the application of fertiliser would have to increase by 500 times
before environmental damage occurs. Such a volume of application is clearly out of
the question in the foreseeable future in Rwanda. Realistic levels of between 20 kg
and 30 kg per hectare are unlikely to cause problems.
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3.1.30 Binswanger and Pingali argue that yield-increasing technologies do not mesh well
with a farming system unless infrastructure and market conditions make it profitable
to produce surpluses that can be sold (Binswanger & Pingali, 1988). However, the
IFPRI report on fertiliser use in Zambia showed that even very small farmers who
are primarily subsistence-oriented find it worthwhile to use fertilisers (IFPRI, 1993,
p.43). When fertilisers generate high responses, they represent a viable option for
small farmers. By raising the possibility of surplus production, fertiliser use
facilitates a medium to long-term transition to raised incomes.

3.1.31 There must be a minimum ratio of at least 3:1 (Output value to cost) in food crops in
a cost to benefit calculation to make food crop fertiliser application viable (World
Bank, 1992, p.29). Fertiliser used on food crops is usually distributed though an
agricultural development project and these arrangements vary from project to project
(World bank, 1991, p.32). However, the development project itself is usually the
principal user of the fertiliser (ibid.). Up to this time in Rwanda there has been an
implicit subsidy of 44% on transport and handling costs with which merchants will
be unable to compete (World Bank, 1991 p.33).

3.1.32 Where composting and soil-improvement techniques are already in use, the response
is high enough to offset high supply costs.

3.1.33 Under population pressure fertiliser used on food crops which was traditionally not
recommended has become viable and in real terms its price has fallen i.e. as the
relative value of land as a factor rises, the cost of the fertiliser factor falls. Without
fertiliser almost all parts of Rwanda are being reduced rapidly to low-level fertility
(World Bank, 1984a. p.78).

FERTILISER APPLICATION RECOMMENDATIONS

3.1.34 There is a need for well co-ordinated policies in three directions (Desai, 1992) :

• Vigorous promotion of farmers’ education in scientific fertiliser practices.

• Continuous improvements in the capability of three support systems,
namely research, extension, and input supply.

• Creation of a price environment which encourages growth in fertiliser use
but with maximum technical as well as economic efficiency.

3.1.35 The growth of fertiliser use may be viewed as development of and interaction among
four sets of processes (Desai & Gandhi, 1990):
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Table 3.3

Source: Desai and Gandhi, Fertiliser Consumption in Sub-Saharan Africa, 1990

Force Effect Domain
The nature of the
physical response.

The economic potential of fertiliser use.

e.g. agro-climatic conditions, education,
age, experience, subsistence priorities,
farm resource endowments.

Natural.

Government
intervention through
education.

Factors
responsible for
creating effective
d e m a n d  f o r
fertiliser at the
farm level.

Convert the potential into farmer’s
effective demand for fertilisers by
providing them with knowledge on
fertiliser use, credit and assured markets
for output.

e.g. research, extension, education,
credit.

Government
intervention through
extension and research
services.

Condi t ions  of
aggregate supply of
fertiliser at the
national level.

Determine the growth of aggregate
fertiliser supply through imports and
domestic  production.  Develop
geographically dispersed fertiliser
distribution systems and determine how
they operate.

e.g. fertiliser imports, production,
distribution.

Government.
Private supply.

3.1.36 After a promotional period (see 4.1.37 above), fertiliser should be priced to reflect
its real foreign exchange cost. Fertiliser supply, even if promoted by government,
should not be subsidised with donor aid beyond an initial period and be sold at a
price reflecting the full foreign exchange cost. This should  and will confine its use
to situations where it is financially viable (World Bank, 1984a, p.78). This may
severely restrict demand, but traders should be allowed freely to import fertiliser for
any crop and allow farmers to find circumstances under which fertiliser pays when
applied to food or cash crops (World Bank, 1984a. p.78). Desai suggests that in the
early stages of intensifying fertiliser adoption, foreign aid, either fungible or in kind,
should be used to flood the market with fertiliser so that smallholders can
experiment appropriately, but at low prices. Once smallholders have perceived the
benefit of application, and the income application generates, there can be a return to
full-pricing.

3.1.37 The perceived danger of this approach is that prices will be prohibitive to fertiliser
application. Burundi provides a possible solution Since 1972 small quantities of
fertiliser have been sold to farmers for use on food crops through a farmers co-
operative. It was anticipated that farmers might be reluctant to pay cash for an
expensive input to a crop that would be home consumed and hence not generate cash
income. The demand, however, was strong as farmers recognised food crops as an
attractive proposition and sold part of their food-crop production to finance fertiliser
purchases. Fertiliser prices are subsidised by the Burundian government in spite of
the fact that demand far outstrips supply at current prices. The most important aspect
of this scheme is that fertiliser is allocated to farms who adopt good cultural
practices which are synergistic with fertiliser application, for example maintaining
compost pits and using organic manure, mulching and pruning coffee trees,
maintaining anti-erosion strips and ditches. In this system the attractiveness and
scarcity of fertiliser is used as a tool to encourage other, less popular, innovations.
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Although this policy may restrict the growth of fertiliser use, it does emphasise the
need for a holistic approach to introducing innovations. The multiplier effect of
targeting priority techniques will encourage other spontaneous changes within the
“intensification environment” (World Bank, 1984a, p.76).

PESTICIDES

3.1.38 In Rwanda, MINAGRI has promoted pesticides even less than fertilisers (World
Bank, 1991, p.33). The 1989 Plan de Redressement attempted to alleviate this
problem. For a country with high transport costs the import of non-bulky pesticide
is an appropriate external input because of minimal transportation outlays, and it can
be easily marketed through the existing distribution system (ibid.). OCIR-Café is the
largest importer of pesticide and was responsible for half the imports between 1985
and 1987 and provides all 700,000 Rwandan coffee growers with the products used
in the annual spraying campaign at no extra cost to the farmer (ibid.).

3.1.39 The FAO has estimated that disease and pests account for up to 30% loss in crops
per year and the ratio of value to costs in use of pesticides is clearly high (World
Bank, 1991, p.33 ). There exists a substantial body of information on effective
pesticide applications that has not been implemented. Pesticide supply is restricted in
availability to dedicated development projects which are the largest consumers
(ibid.).

3.1.40 So is the problem one of supply failure or a lack of cash and demand? The
application to dithane to beans illustrates the point. In 1989 it cost FRw 600 to apply
Dithane 45 to one hectare of beans. When one considers that the total cash income of
a subsistence farmer is FRw 15,000 per annum and about half of that comes from
coffee, then pesticide application would involve putting between a quarter and a
third of annual cash income into a crop of high price volatility in the domestic market
(World Bank, 1991, p.33).

RECOMMENDATIONS FOR A DISTRIBUTION STRATEGY FOR
AGRICULTURAL FERTILISERS AND PESTICIDES

3.1.41 Farmers' fertiliser use decisions and practices are also influenced by fertiliser supply
and distribution conditions. Availability of the right kinds of fertilisers at the right
time and at accessible locations is crucial. Access is also constrained by the
inadequacy of working capital in subsistence-dominated agricultural systems
(IFPRI, 1993, p.44). Distribution systems, credit, and procurement are non-existent
or wholly inadequate for the task of encouraging smallholder fertiliser use to the
required levels.

3.1.42 The long-term goal is to achieve a supply of fertiliser/pesticide which farmers will
find profitable and would be available on demand and at low cost. Donor aid should
be used for initial dissemination and fertiliser/pesticides distributed on a charity basis
which takes some of the risk away from farmers and accelerates uptake (World
Bank, 1991, p. 34). Marketing margins must be as low as to be compatible with a
distribution system that achieves the two prior goals (ibid.). This would involve
promoting a decentralised, competitive distribution system with easy access to all
who wish to participate in distribution i.e. a market-oriented system analogous to
that operating in the food-crop market (ibid.). This avoids the situation in Zambia
where the profitability of fertiliser use had been eroded when initial subsidies were
removed (IFPRI, 1993). However, sources of technical inefficiency which could be
solved by improved extension are a more fundamental cause of non-profitability
than pricing whose value is always relevant. While supply is probably not
effectively handled by the public sector, generating demand is the responsibility of
the state extension service, the reform of which is considered in the following
section.
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3.1.43 Traditional farming is characterised by low capital intensities. To facilitate the
intensification process, credit institutions should be developed and strengthened to
provide working and investment capital for the purchase of modern inputs. How
credit develops depends on the extent of available cash in the smallholder system,
which appears to be quite extensive. In Zambia, the majority of fertiliser users
depend on their own funds or informal sources of credit. It appears that locations
where adoption of fertiliser was high, did not necessarily have a high proportion of
farmers depending on credit. On the other hand, at locations where adoption was
poorest, access to credit was also poorest. In locations in the intermediate adoption
range, dependence on credit was high. This suggests that credit support is perhaps
crucial in the early stages of fertiliser diffusion. This initial support helps to generate
surpluses that can be reinvested by farmers for more fertiliser purchases or other
new inputs.

3.1.44 While credit may ease the financial constraint to access to fertiliser, there are also
physical barriers. In Rwanda the majority of the population live within 15 km of an
all-weather road (World Bank, 1991). Adapting fertiliser packaging to the transport
available to smallholders is a simple but crucial part of fertiliser use dissemination.
Fertiliser must be available in bags that are easy to carry by bicycle or whatever
transport is most common. Trailers, rucksacks or panniers should be available
though the fertiliser supplier.

3.1.45 APNI should continue as the country’s major contractor for food-crop fertiliser, but
the agency should be billed at the full world market cost for the fertiliser it sells after
the initial promotion period (World Bank, 1991, p.36). Private operators should be
free to respond to unfulfilled demand (ibid.). MINAGRI and APNI should make all
information available on kinds and quantities of pesticide available in the country
and those about to be imported.

3.1.46 Ineffective market demand is the cause of the rudimentary state of distribution of
agricultural chemicals. The government must continue to fulfil the principal role of
promoting the use of these chemicals but facilitate a gradual replacement of public
with private operators (World Bank, 1991, p.36).

3.1.47 To reduce user reluctance and to improve techniques and application, subsidies are
advocated until a broad base of knowledge is well established (World Bank, 1991,
p.35). Subsidies should be restricted to chemicals whose benefits are not yet
proven. Price subsidy, however, is unsustainable in the medium and long-term
(ibid.).

SEEDS

3.1.48 ISAR allocated substantial resources for many years to improving varieties and
developing high quality foundation seeds for beans and sorghum, which are first
multiplied at the Selected Seeds Projects and then by agricultural projects (World
Bank, 1991, p.36). However, the seed finally sold to farmers is regarded as being
no better than that produced on-farm and it may therefore be preferable to educate
farmers in the last steps of multiplication. Private operators should be encouraged
and the government should assist in finding the necessary technical assistance,
particularly guaranteeing loans for the creation of this service. This would also
include rethinking on legislation concerning importing seed and other planting
material (ibid.).
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4 Implementing Recommendations: Smallholder Incentives

SUMMARY

4.1.1 Because of an over-riding need for food insurance, the option to improve productivity is
often forgone (IFPRI, 1991, p.12). Understanding the inter-relationship between
household production and consumption is critical to achieving successful agricultural
innovation in a semi-subsistence environment (ibid.).

4.1.2 Rates of adoption of new technologies are affected by the following forces:

• Population change.

• The availability of new technologies/techniques.

• The dissemination of information explaining correct use/benefits
of innovations.

• The existence/accessibility of markets.

• Infrastructure.

• Overall economic growth.

• Government policy related to the above.

4.1.3 An expected increase in income and production capacity will motivate a smallholder to enter
or extend their involvement in an exchange economy. Involvement in the exchange
economy must primarily contribute to household food security.

4.1.4 This involves complex relationships. The rural household reflects structured balances,
institutional constraints and permanent changes of internal and external conditions. There is
a dynamic nexus of cause and effect which decides whether smallholders adopt any
recommendation.

4.1.5 For example, government has encouraged organic matter re-cycling as the key to preserving
and enhancing soil fertility. This technique, however, will not affect output dramatically,
even if enough material was available. Alternatively smallholders are unlikely to abandon
this technique unless a changed emphasis is conveyed by extension. In other words, at
present, the smallholder is not offered a viable alternative to increase their productivity and
encourage further innovation. For that to happen government must disseminate the
knowledge that income will accrue to a smallholder when they adopt recommendations.

4.1.6 The following process indicates why smallholders fail to innovate:

Lack of farmer knowledge

results in

Lack of input demand, which

results in

Lack of input supply

4.1.7 The situation is improved by the complimentary activities of private and public sector
involvement:

• Government sponsors dissemination of information through extension.
This will create demand.
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• The private sector will respond to this demand by improving
distribution.

• Private suppliers and government work in unison to ensure that the
appropriate inputs are available as smallholders are made aware of their
benefits.

4.1.8 As the following section demonstrates, the problem of adequate supply will not be improved
while emphasis is put on agricultural projects or if smallholders are encouraged to pursue
off-farm employment, rather than intensify cultivation of their own land. Without developing
the existing resource base on smallholder farms, the demand necessary to sustain “off-farm”
employment will not be generated. Dedicated agricultural projects do not facilitate a
horizontal dissemination of the innovations needed to increase smallholder productivity.

4.1.9 If in Rwanda there is no significant change in the preference for a high-degree of self-
sufficiency in staple food, (in the IFPRI survey area two thirds of agricultural produce was
consumed “on-farm”), then population growth will result in a reduction in volume of
marketable surplus and there will neither be the incentive to adopt innovations discussed in
the preceding section, nor to generate the cash necessary to purchase external inputs.

4.1.10 Low levels of labour productivity and limited employment growth in agriculture has resulted
in labour increasingly being pushed into “off-farm”, low-productive employment, reducing
the marketable surplus.

4.1.11 The IFPRI paper on commercialisation in Rwanda emphasises that an increased person to
land ratio can increase the demand for off-farm employment, generating cash income which
will be spent on food, increasing demand and encouraging intensification (IFPRI, 1989).

4.1.12 There is, however, a distinction between “on-farm”, non-agricultural activities, upon which
all smallholders rely for a proportion of their income, and “off-farm” employment. “Off-
farm” employment often consists of jobs in short-term agricultural projects rather than
longer-term, non-agricultural, market-oriented job creation. The IFPRI report does not
explain the process by which a dualistic labour market, with dedicated, mono-occupation
“off-farm” employment, is to develop from the present situation where a single labour force
divides its time between two occupations as part of a coping strategy.

4.1.13 Smallholders are “pushed” to seek “off-farm” employment because they are unable to
achieve household food security needs through subsistence farming. The search for “off-
farm” employment, rather than being a remedy, is a symptom of government failure to
encourage the intensification of smallholder cultivation. It is an illusory solution as farmers
will not voluntarily remove themselves completely from agricultural activity.

4.1.14 This suggests that the homogeneous rural labour force in a mixed-occupation environment
will not specialise i.e. the rural population will not divide themselves into those who will
produce food optimally and those who will buy it with a cash income earned from non-
agricultural activities. If food demand rises, production output would also have to rise, but
who will produce this food if all farmers are subsistence oriented and if all cash generated
by “off-farm” employment is being spent on food rather than on new inputs to increase
agricultural output? Furthermore, if there is no increase in agricultural production reduced
supply leads to a rise in food prices and a consequent fall in demand for non-agricultural
goods and services.

4.1.15 Above all, what kind of sustainable job creation is possible in rural Rwanda? In the IFPRI
survey area a third of all time worked “off-farm’ took place in two donor financed projects
(IFPRI, 1989, p.98). The crucial issue is that if, as we have argued above, there is huge
potential for income increase through smallholder intensification, then why should
smallholders enter an unstable and limited labour market rather than achieve the best
utilisation of their existing resources?
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4.1.16 “Off-farm” employment is necessary for long-term development, however, its creation is
more secure by prioritising an increase in agricultural output thereby creating demand for the
products and services it will provide.

4.1.17 Forces, internal to the household, affect adoption rates of new technologies. These include:

• Allocation of the increased income for food and non-food
expenditures i.e. a reduced share of absolute volume of subsistence
production will lead to a rise in the volume of purchased
goods/food and vice versa.

• How the food budget is spent.

• How food is divided among household members.

4.1.18 According to Fisk, a household first seeks to maximise its utility in terms of physical
subsistence goals and then, in a second step, to allocate remaining labour to maximise utility
in terms of monetary income and leisure. Certain innovations reduce the marginal utility of
subsistence agriculture :

• The establishment of effective local markets for agricultural and
non-agricultural commodities.

• Changes in household consumption preferences.

• Changes in productive technology.

4.1.19 If these occur, Fisk suggests the subsistence component will fade away.

4.1.20 Put simply, to increase productivity requires raising external input use. Cash is required to
purchase these inputs. Availability of cash is constrained by the decline of the marketable
surplus caused by falling back into semi-subsistence agriculture. The solution is for
smallholders to adopt the yield increasing innovations according to their needs and
resources.

4.1.21 This is quite a challenge. The IFPRI report estimates that the incremental technological
change and input provision to take production beyond current levels would to be at least
1.4% per annum just to maintain the current low levels of labour productivity in agriculture
(IFPRI, 1989, p.63). This is clearly a huge challenge for the government in partnership
with the private sector.

4.1.22 The question remains; how are smallholders to be convinced that, in the long-term, adoption
of new technologies will increase household income and ensure food security? Subsistence
orientation is a choice driven by uncertainties in food, “off-farm” labour, and inadequate
credit markets. Subsistence orientation is reduced when households achieve higher capital
asset levels and access to wage employment. However, initial increase of output through
intensification is necessary to achieve both pre-requisites. What mechanisms would
convince smallholders that intensification will improve food security in the long-term, and
reduce risk and uncertainty in the short-term?

RESEARCH AGENDA

4.1.23 The cafeteria  approach should be encouraged i.e. government does not prescribe what
farmers will grow or impose techniques upon them. The government facilitates and
smallholders choose. This is in marked contrast to previous dictatorial policy in Rwanda.
Farming research should recognise that each farmer and farm unit is different in terms of
soil fertility, water supply, temperature, family composition, proximity to markets, land
endowment, wealth, access to credit, access to “off-farm” jobs and personal values, all of
which will distort all universal, para-territorial models. The research objective should be to
understand how choices are made. This will require two kinds of research programme:



38

• Understanding choices that farmers make in the short-term. The
complexity of existing rotations with non-uniform crop mixes,
however, makes it difficult to assess and measure labour
allocations, although it would be instructive if that could be done.

• Research must elucidate the choices implied in proposed system
changes. On-farm trials can show the impact on smallholder
returns to land, labour and capital of any proposed changes.
Research must be oriented towards understanding present
constraints on farmers to make them agronomically optimal
within the existing system (World Bank, 1984a, p.98).

THE ROLE OF EXTENSION SERVICES

EXISTING STRUCTURE

4.1.24 Despite claims that the adoption of new inputs and techniques in Rwanda is well under way
and research has provided some good results, knowledge dissemination and application
among the grass-roots is little developed (World Bank, 1991, p.27)

4.1.25 Extension in Rwanda takes two forms, the Systeme National de Vulgarisation SNV, created
in the early 1980s to disseminate specific technical messages and national campaigns (World
Bank, 1987, p. 39).

4.1.26 The role of the SNV is to reach a larger number of farmers by enforcing agricultural
campaigns. SNV is subject to various practical limitations (World Bank, 1987, p. 40):

• Debasement and rigidity of technical messages as they are transferred into
obligations while moving down an administrative hierarchy.

• Lack of any real feedback of information reflecting the farmer’s viewpoint.

• Overlapping and confusion between extension messages and government
campaign activities.

• Uniformity of messages, usually directed at the core well-to-do individuals and
farmers selected as contact farmers.

4.1.27 National campaigns have played a key role in government agricultural policy. For example
between 1986 and 1988 an anti-erosion campaign was actively pursued at a local level. The
governments determination was certainly commendable, but the campaign was badly
adapted to specific agro-ecological conditions. Similarly, the campaign to thin banana
plantations was at times applied regardless of the land and labour conditions prevailing in a
particular plantation and was not well received by farmers as it caused a reduction in total
output of banana beer.

4.1.28 The central weakness of national, pan-territorial campaigns is that they fail to consider local
resource differences. While they are fully justified and consistent with the country's’
agricultural development, they are inflexible and their bureaucratic approach has had adverse
effects as well as a high cost in human resources. The key weaknesses of the Rwandese
commune extension service, according to the World Bank, are:

• A lack of knowledge of actual farming practice and non-differential application of
technical messages.

• Inadequate research on farming production systems which provide appropriate
solutions.
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• A lack of adequate training at all levels (World Bank, 1987, p.39).

4.1.29 Extension agents are trained in a mechanised (non-labour intensive) technology, heavily
dependent on inputs, which is in reality much less complex than practices currently used by
smallholders. Agents often act simply as channels for transmitting orders from higher up
and lack inventiveness or adaptability in their contact with farmers and allegiance among
instructors.

4.1.30 The evidence of dedicated agricultural projects in 75% of communes is a major element in
the variety of situations found at the commune level (World Bank, 1987). These projects
temporarily relieve the communes of financial obligations vis-a-vis the agricultural sector.
The projects also provide extra cash income for rural farmers and improve infrastructure
provision.

4.1.31 However, there are a number of drawbacks:

• Projects duplicate/subsume the official apparatus and create a two-tier extension
service which causes numerous problems of jurisdiction and responsibility.

• Projects do not create institutional continuity and one project succeeds another as
the only way a commune can sustain activity.

• Projects hamper initiatives of a communes’ usual economic agents.

• The projects have limited contact with and therefore limited impact on the
overwhelming majority of farmers (World Bank, 1987).

4.1.32 Special project research has demonstrated that productivity and incomes could be increased
by using new inputs and production techniques. The progress in introducing these new
technologies more widely has been limited by the weak extension service. The objective of
the Lake Kivu project was to establish an effective extension service which would assist
farmers in increasing food crops using field-tested techniques. The extension service was
successful in convincing farmers to adopt a large number of recommendations related to
plant care, soil improvements and erosion control exceeded appraisal targets. The challenge
is how to replicate smallholder receptiveness elsewhere in the country.

4.1.33 The extension service in Rwanda suffers from common problems found in many LICs,
especially a lack of systematic organisation and poor training of staff. The main cause of the
weakness of the system is that the government has chosen to increase agricultural
production through special projects rather than a universal extension service relying on
long-term dissemination.

4.1.34 Special schemes that focus on a particular crop, area and technique have been developed.
The creation of many special schemes can be expensive and serve a few favoured farmers
rather than the bulk of the agricultural community. In this context it is difficult to isolate a
specific role for extension or to determine its effect as extension workers are based in
scattered locations making it difficult to exercise regular in-field supervision and guidance.
Such disparate efforts are not mutually reinforcing and obscure the need for more
fundamental reform of the extension service.

4.1.35 Even before the recent conflict, almost all women in Rwanda’s labour force worked in
agriculture, and 25% of these are heads of farming households and a third of their time is
spent growing food crops (Oxfam Country Profile, 1993). Despite the crucial role in
agriculture of ensuring food self-sufficiency of the family, at least 38% of all women have
never had any contact with a government agricultural extension agent (ibid.). There are very
few female extension agents.

4.1.36 The extension services have failed to assist woman farmers in growing food crops (World
Bank, 1987). Woman farmers have formed associations but have encountered numerous
problems of a material, managerial and operational nature. They are hampered by illiteracy,
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low levels of technical and managerial training and they lack the means of production, credit
facilities and product outlets. It is important, therefore, to develop programmes for the
training and supervision of existing groups so that they can become self-managing.

4.1.37 A professional system of extension based on frequent training of extension workers and
regular field visits is one approach to agricultural extension that has proved particularly
effective. Farmers are visited regularly by able and qualified extension workers. This allows
a continuous, long-term process of contact between farmers to understand their production
conditions and with research to help develop recommendations that respond to farmers
technological needs and capacity. Linkages with research must be two-way, close and based
on joint extension/research field activities and regular workshops with farmers. At all levels
extension work must be field-oriented. There needs to be a single line of technical and
administrative command and an able and committed leadership.

RECOMMENDATIONS

4.1.38 Extension has a role wherever a difference exists between best and actual practice.
Smallholder resource utilisation depends on the infrastructure and economic
incentives of the agricultural sector. Governments must ensure that farmers are
continually exposed to attractive production innovations. They need continually
updated advice so that they can adopt production options that enable them to use
their land, labour and capital in the most effective way and adapt to ever-changing
economic and physical conditions.

4.1.39 Above all else, recommendation must be tailored towards the ability and capacity of
farmers themselves. For example, advice should concentrate on what purchased
inputs can be afforded, not optimal amounts. Similarly, farmers should be
encouraged to experiment on a small area the minimum amount of fertiliser that
would notably increase yields and incomes, demonstrating the benefits.

4.1.40 The extension service is not responsible for the actual supply of inputs, but
generates demand for these inputs through advice and demonstrations. However,
the extension service has a critical role in providing farmers with information on
where to purchase inputs, prices and profitable application, how to apply for credit
and how inputs and credit will augment incomes in the long-term. In turn, the
extension services can provide input supply agencies (private or public) with
information regarding probable demand for inputs. There exists a clear mutual
dependence between private suppliers and government information dissemination.

4.1.41 Although the private sector has an important role in the development of support
infrastructure, policy guidelines in infrastructure development and especially
extension are the responsibility of the government.

4.1.42 Extension services are catalytic and their impact difficult to quantify. This causes
neglect of services as poor performance of agriculture cannot easily be attributable to
the of or poor operation of extension services. It is also one of the most difficult
activities for a government to organise and administer as farmers have a multitude of
needs for external support.

4.1.43 Extension services must have an on-going process of continuous self-evaluation and
to adjust activities accordingly. There are a number of ways this message can be
conveyed. For example, the World Bank Training and Visit system is flexible
because it is able to handle many different crops and production activities, while
maintaining rigidity in the regular visit schedules, training programmes and
insistence that staff focus on relevant and economically viable ways to increase
farmer’s agricultural production and income. This system, however, has come
under criticism as it is difficult to monitor extension agents. Other methods should
not be underestimated. For example, Rwanda has a well developed radio network
which can be used to encourage farmers to innovate. Those who are being
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demobilised from the army can be given suitable instruction in innovative
agricultural techniques as can refugees if they return to Rwanda. It is clearly to the
advantage of private suppliers to employ salespeople who will encourage adoption,
especially if they work for commission. In this sense there are a number of ways of
disseminating information through extension and combinations are preferable.

4.1.44 Even where the results of formal research are lacking, there are always some
farmers who are more productive than others, the reasons for this productivity
should be determined and recommendations created. Regular visits, staff training
and feedback can be rewarding even if there is limited relevant technology.

4.1.45 In contrast to past policy in Rwanda where there was a focus on limited project
areas, there must be a broad organisational improvement and institution building to
enable governments to develop agencies, in co-operation with NGOs and private
suppliers to make the best use of available new resources.

INCENTIVES

4.1.46 Coffee payments are made by the “échelle mobile” for each step of the production,
processing and marketing chain which is revised annually (World Bank, 1991, p. 42). The
real costs of providing the services  are the basic criteria for their determination with the
exception of the producer price whose setting appears to be quite arbitrary (ibid.). There
should be a development of a market-determined payment system which provides adequate
assurances for foreign exchange repatriation and collection of fiscal revenues producer
prices would then remain fixed at the current level and be turned into a floor price.

4.1.47 While wishing to provide incentives for smallholders, non-sustainable prices which would
create an artificial incentive system must be avoided.

4.1.48 According to the IFPRI report, the procurement price paid at farm level in the study area had
been implicitly subsidised (IFPRI, 1989, p. 25). If factories had paid break-even prices, the
financial profitability at farm level would have been significantly lower (ibid.). This is a
very important consideration in the context of intensification and the need for external inputs
to reflect world prices if their use is to be sustainable. For example, in the IFPRI study area,
even with an implicitly subsidised price, a clear comparative advantage in land and labour
productivity does not seem to exist for smallholder tea production. When food production is
all the more attractive in any case, then the incentives to continue growing tea, at least in this
area, are limited, the opportunity costs high and the incentives low. The profitability of tea
production however varies between locations (World Bank, 1991, p.50).

4.1.49 Each smallholding is a complex producing and consuming unit whose member's behaviour
is subject to a wide range of internal and external conditions, socio-political as much as
economic. Institutions are therefore necessary which are both stable and innovative enough
to cope with this complexity and deal with the array of activities which are overwhelmingly
social rather than technical. Smallholder farming involves a large number of people,
pursuing multiple and often imprecise objectives and operating in a highly volatile
environment. In this context one cannot apply urban managerial techniques nor are there
often readily identifiable paths along which an institution’s resources may be diverted to
attain output and welfare objectives (World Bank, 1982).

4.1.50 The example of the Kenya Tea Development Authority (KTDA) indicates ways in which
these problems may be overcome (World Bank, 1982). Between 1960 and 1982 the KTDA
planted 54,000 hectares of tea farmed by 138,000 smallholders and in the process became
the largest exporter of black tea in the world. This expansion required institutional
mechanisms on both the supply and demand sides to create an efficient and sustainable
smallholder production system for this demanding crop.

4.1.51 Resource application of the KTDA revolved around two concerns, activities which were
crucial to the whole cycle of tea production, and those which have a technical character
making them susceptible to efficient intervention by the authority. This approach was
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simpler than an integrated rural development project. The technical package it administers is
therefore simple and the managerial and financial co-ordination required is straightforward.
The activity which provided the authority with the most leverage has changed as the
industry has developed. For example, in the early stages emphasis was put on providing
quality planting material, later concentrating on the development of factory processing.
Grower returns are directly related to world prices realised for specific factory output.

4.1.52 Of course, no development model is readily transferable to another country specific context,
however, certain features can be identified as particularly important from a managerial and
institutional point of view.

4.1.53 Key elements in the parastatal structure are:

Consciously designed and effectively sustained organisational autonomy.

Control of strategic resources and activities crucial to performance.

Effective and involuntary accountability system.

Effective and mutually reinforcing incentives for different sets of participants in tea
production.

4.1.54 Of course there is no guarantee that any development institution can successfully withstand
adverse economic and other pressures, but the KTDA has acquired unusual reserves of
institutional strength to deal with exogenous and endogenous pressures.

4.1.55 In the context of effective smallholder development, effective incentives are very important.
Sustainable economic pressure by following world market prices enhances the drive for
premium tea production by demonstrating the direct link between premium prices and
grower returns. This policy is risky especially if producers do not have substantial reserves
to call upon i.e. adverse short-run price movements may result in a longer-term withdrawal
from production, a contributory factor to the fall in Rwandan coffee production.

4.1.56 The KTDA solution involved a combination of regular and variable payments. The payment
system has two elements, a regular (monthly) and a bonus (annual) payment. This has the
merit of providing farmers with a highly prized secure monthly income and maintaining the
quality incentive with the seasonal second payment while still remaining within the bounds
set by international market prices. This mix of financial security and incentives has worked
well. Grower effort in tea has been maintained in the relatively difficult years after 1977
boom even in the face of sustainable relative price shifts in favour of pyrethrum and coffee.

4.1.57 The experience of the KTDA suggests that an incentive mix of this type may have great
attractions for organisations dealing with small producers provided that the cash flow
generated by the agricultural output permits such regular payments and provided that
incentives within the institution provide compatible signals to staff.

4.1.58 Field staff and growers alike are answerable to the factories for delivering high-quality leaf,
and factory managers in turn are held responsible for the quality of the resulting tea. The
policy has combined the intention of not insulating growers from market influences while
ensuring that they have maximum support to expand quality production.
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