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A large development pro jec t burns down all the trees in its 
domain , kills off all the wi ld l i fe , pol lutes the air with smoke 
and clogs up the rivers with silt. Does the country thus become 
poorer? Yes, says common sense. No, say conventional economics. 

If a country 's man-made assets (factories, machinery) depreciate 
faster than they are being replaced, it is clearly living beyond 
its means, and economic growth is not sustainable (Repetto et al 
1989). In conventional economics no such concept applies to the 
depletion of natural resources. As they are used up, no decline 
in va lue is r eg i s t e r ed to re f lec t the fall in fu tu re p o t e n t i a l 
production. 

However in the same sense that a machine deprec ia tes , soils 
d e p r e c i a t e as t h e i r f e r t i l i t y is d i m i n i s h e d s i n c e they can 
p r o d u c e only at h i g h e r costs or lower y ie lds ( R e p e t t o et al 
1989). In par t i cu la r for developing count r ies which are more 
dependent on natural resources for income , jobs, livelihood and 
exports, the danger of treating natural resources as valueless is 
even greater. Natural resources which are not accounted for are 
such countries' main assets ignored. 

This view that natura l resources are "free gifts of nature" is 
held from the national level of economist and policy maker to 
more localised cost - benefit analysis of development projects 
down to the household level of the peasant farmer who cannot see 
the need to plant ind igenous t rees as they are given freely by 
God in the communal woodland (which is all but cleared). 

'An asset which is undervalued will inevitably be misused' 
(Repetto, 1988) 
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There is a clear need for the valuation of natural resources, and 
for est imates of the costs and benefi ts of inves tment in thei r 
conservation and use. Cost Benefit Analysis is an approach to 
this type of problem. It can be used to assess the net benefi t 
or loss to the economy as a whole , as well as to the pr iva te 
users of natural resources. 

Trees are a par t icu la r example of a natura l resource that has 
been t radi t ional ly underva lued . Defores ta t ion has resul ted in 
land degradation and wood shortages. Now, agroforestry is being 
promoted by scientists as a contr ibutory solution. Could Cost 
Benefit Analysis and other methods of economic assessment be used 
to assess the net benefits of agroforestry enterprises in terms 
of sustainable development? 

Although much of the loss of w o o d l a n d and forest can be 
attributed to pressures from growing population, clearance for 
arable land and use for fuelwood, construction wood and forage -
government policies lie behind the wastage of forest resources in 
many c o u n t r i e s ( R e p e t t o , 1988 ) . In m a n y c a s e s , v a r i o u s 
incentives have been given to land users to cut down trees rather 
than to c o n s e r v e or p l a n t t h e m ( A b e l et al 1989) . What 
appropriate incentives could be given to farmers to plant trees? 

These are among the issues which the Commonwealth Science Council 
addressed at a workshop held in Swaziland on April 21-25, 1989 
entitled 'Agroforestry for Sustainable Development - Economic 
Implications' . This volume represents the collection of papers 
presented at the workshop, 

Part I is a d iscuss ion p a p e r of the key issues i nvo lved in 
financial and economic analysis of agroforestry. This paper was 
prepared by Mike Stocking, Jan Bojo and Nick Abel as a background 
paper for the workshop. As it conta ins its own in t roduc t ion , 
very l i t t l e m o r e wil l be sa id a b o u t it h e r e , e x c e p t t h a t it 
combines an economic p e r s p e c t i v e wi th a s tudy of n a t u r a l 
resources in the set t ing of agrofores t ry enterpr i ses for poor 
farmers. It addresses the question 'How can rational decisions 
be made on whether to invest in or support agroforestry?' 
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Part II comprises the other papers presented at the workshop. 

Clearly the subject of this volume has far reaching implications 
(see Tab le I ) . We s t a r t e d off by d i scuss ing at the na t iona l 
level but we have also mentioned the peasant farmer. It is thus 
clear that the social and spatial scale in such a discussion can 
vary greatly. Social and economic aspects have been mentioned -
however methods for assessing the value of natural resources must 
also be d e v e l o p e d . In Tab l e I these are d e n o t e d ' t e c h n i c a l 
i s sues ' . T h e s p a t i a l sca le of t h e s e can a lso r a n g e f rom 
household/farm level to catchment to national level. Both the 
effects of trees on erosion with respect to the crop productivity 
of the individual farm as well as in relation to the problems of 
flooding, river flow and dam siltation which may affect a whole 
d i s t r i c t or na t i on are r e l e v a n t . To f u r t h e r c o m p l i c a t e the 
ca l cu l a t ion , t e c h n i c a l , f i n a n c i a l , e c o n o m i c and social issues 
need to be considered in both the short and long terms. In Table 
I these issues are clarified. Al though most of the issues shown 
in Table I are discussed in this volume, it has been necessary to 
focus on certain aspects (which are discussed in the following 
text). 

Incentives for Agroforestry 

Agroforestry in developing countries is targetted at the peasant 
farmer. In the final analysis, it is the peasant farmer who will 
have to adopt such conservation schemes. Peasants differ from 
capi ta l i s t farm e n t e r p r i s e s because n o n - m a r k e t i n t e r a c t i o n s 
figure in their access to resources, in the farming systems they 
adopt, and in the social principles to which they conform (Ellis 
1988). Agricultural economics as a discipline usually makes no 
such dis t inct ions with respect to social organisat ion of farm 
p r o d u c t i o n (El l is 1988) . H o w e v e r , ana lys i s of these social 
relat ions along with f inancial analysis done from the fa rmer ' s 
perspective, are extremely useful in determining how to design 
and i m p l e m e n t i n c e n t i v e s c h e m e s such as those i nvo lv ing 
compensat ion and subsidies . Incent ives for farmers to adopt 
agroforestry are discussed in Part I, and more extensively in 
Part II by Scoones, Pretty, Bradley, Falconer, Gumbo, Mukamuri 
and Muzondo. All authors demonstrate clearly that there is great 
variation between different peasant households, groups, villages 
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and regions in their likelihood to adopt a technical change such 
as agroforestry. Bradley, for example, compares two small areas 
in the Kakamega district in Kenya, and two individual farms to 
demonstrate this . It is made clear that it is diff icul t to 
generalise about peasant economic decisions. Scoones and Pretty 
emphasise that in order to develop appropriate policy and 
development strategies, investigations from the national to the 
local level need to be integrated. Information gathering and 
analytical techniques that can provide an understanding of local 
complexity as part of the development process are provided by 
Scoones and Pretty and by Gumbo et al with reference to case 
studies in Sudan and Zimbabwe. These include semi-structured 
interviewing, maps, transects, seasonal calendars, historical 
profiles, preference rankings, direct matrix rankings, wealth 
rankings, Venn diagrams, matrices and key informant interviews. 

Falconer adopts a different approach, and assesses agroforestry 
in the light of household food security on the assumption that 
food security is often a major production goal of the peasant 
farmer. 

Technical Issues 

Economists rely upon accurate technical data to calculate 
benefits and costs. The data required for natural resource and 
conservation aspects of agroforestry are lacking. For instance, 
although soil erosion is recognised as an economic cost to 
society because it often leads to a serious decline in primary 
productivity, there is a lack of quantitative models for relating 
soil erosion to loss of crop yield. 

Indeed, at the project level - where cost benefit analysis is 
customarily used to look at such parameters as productivity of 
crops and timber production from trees against costs of land 
preparat ion, plant ing and labour - the issues of soil 
productivity and sustainability are not often considered. These 
issues are explored in Parts I and II of this volume. 

Agroforestry is commonly perceived to control erosion and to 
conserve soil for sustainable production. If such issues are to 
be taken account of in economic analysis it is necessary to 
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quantify and value these benefits and to predict what would 
happen to these values in the future. Before this can be done 
the benefits (or otherwise) which agroforestry confers to the 
soil must be identified and the processes understood. 

The role of trees in soil p roduc t iv i ty is comprehensively 
reviewed by Julie Ingram in Part II. She emphasises the 
importance of defining the effects of trees on soils and for 
standardising units of their measurement. Together with Stocking 
et al in Part I, Ingram's paper makes it clear that there is very 
little evidence from rigorous scientific studies of the effects 
of trees on soil erosion and soil conservation. Significantly, 
Stocking et al point out that the number and range of different 
agroforestry systems make it very difficult to generalise the 
effects of agroforestry on soil productivity. They propose the 
use of technical models to predict the performance of an 
agroforestry system in relation to the soil in both the short and 
long terms. This quantified information could then be valued in 
economic terms, and used in Cost Benefit Analysis. Models such 
as "Soil Changes Under Agroforestry" or SCUAF (Young et al 
1987) have great potential. However, their limitations, due to 
gaps in current understanding, are noted. 

Sitaubi goes on to warn us that even biological figures which may 
seem obvious need careful analysis and thought before economic 
accounting. He illustrates his point with reference to an 
experiment which determines foliar nitrogen levels to use as an 
index for the best trees for supply of green manure. He 
concludes that foliar nitrogen levels alone can be misleading and 
that they need to be linked to foliage biomass production for an 
appropriate index. Mungai explains how biological management 
and environmental conditions can alter the pre-chosen principal 
economic parameters for carrying out a cost benefit analysis for 
the implementation of an agroforestry enterprise. 

In her paper 'The technical costs and benefits of agroforestry to 
the catchment as a whole. Upstream-downstream relationships', 
Sue White explains that to reliably predict the impact of a 
proposed catchment management change such as agroforestry is 
almost impossible. This is because there has been insufficient 
experimentation in this field to understand the complex processes 
of runoff and sedimentation. Therefore, at present, it is very 
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difficult to give economists estimates of large scale effects of 
agroforestry interventions. She goes on to review what is known 
of the technical costs and benefi ts of agroforestry to the 
catchment as a whole. 

Economic Modelling of AF Systems 

Thomas has developed a spreadsheet model for the economic 
evaluation of an agroforestry system. Although this model has 
been adapted for Northern European conditions, Thomas explains 
that other components could be incorporated to make it more 
suited to conditions in developing countries. However he also 
emphasises the need for data of high quality, and we are reminded 
of the difficulties of quantifying and valuing components 
described in the chapters on socio-economics and technical issues. 

Economics for Sustainable Development 

Scientists, in particular ecologists, have for some time promoted 
the concept of sustainable production. What do economists think 
of this? Barbier, an economist, explains in his paper that although 
economists have been reluctant to accept the ecological view of 
sustainability, they have increasingly recognised that the pursuit of 
economic efficiency does not always guarantee the sustainability 
of agricultural production. He goes on to operationalise this 
concept by assuming that sustainability is dependent on the 
constancy of natural capital stock. He warns us however that this 
is not a sufficient condition for sustainability of production and 
that it is necessary too for appropriate incentives to be developed 
to replace those which are aimed solely at the pursuit of economic 
efficiency. 

Sekhwela is of the opinion that formal cost-benefit analysis, a 
rational decision making process, cannot better the informal cost-
benefit analysis which farmers use to make decisions based on the 
real situation of their existence in terms of their physical world. 
He expresses concern that formal cost-benefit analysis has been 
developed by economists for economists and that its use by others 
requires appropriate adaptation, particularly where the monetary 
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unit does not appear to capture fully the nature of sometimes 
unquantifiable benefits and costs. 
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