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TECHNICAL ADVISORY COMMITTEE
Donald Winkéemann, Chairman

September 30, 1999

Dear Mr. Seragdldin,

| am pleased to tranamit to you the reports of TAC's Study on Margina Lands. The Study
comprises four papers. thefirst was prepared by a Pand chaired by Dr. Mike Nelson and is
entitled Report of the Study on CGIAR Research Priorities for Marginal Lands; the second was
prepared by Dr. Ted Henzell and the TAC Secretariat and is entitled A Framework for
Prioritizng Land Typesin Agricultural Research; the third was prepared by a Consultant to the
TAC Secretariat, Dr. Sohail Malik, and is entitled Rural Poverty and Land Degradation: A
Reality Check for the CGIAR, TAC's Commentary on this Study is the fourth paper.

Thisisan especidly rich mixture of papers, the last two of them stimulated by the ideas emerging
from thefirg. The collection has strong implications for the way the System prioritizes its efforts on
less favoured environments. The overal conclusion of the Study is that the information avallableis
insufficient to support the presumption that the character of margina lands can be used to set
research prioritiesthat meet CGIAR objectives. In its commentary, TAC refers to a number of
immediate implications of the results of this Study for Centre and System research planning. The
Committee a0 raises a number of issues which will guide analysis of future resource alocation
decisons.

On behdf of TAC, | would like to sincerely thank Dr. Mike Nelson and the members of his Pand,
and Drs. Ted Henzdl and Sohail Mdlik for their excellent work.

| look forward to a stimulating discusson at ICW’ 99.
Kind regards,
Sincerdly Yours,
Donald L. Winkelmann

Dondd L. Winkdmann
TAC Chair

Mr. lsmail Seragdldin

Vice Presdent, Special Programs
The World Bank

1818 H Street, N.W.
Washington, DC 20433 USA

355 E. Palace Avenue, Santa Fe, NM 87501 . (1-505) 988-1284 . FAX: (1-505) 988-1285
. tacwink @newmexico.com



TAC Commentary
on the CGIAR Study on Marginal Lands

Motivationsfor the Marginal Lands Study

CGIAR research is driven by the objectives of reducing poverty, enhancing food security, and
promoting sugtainability in the management of natural resources such as biodiversty, land, and water.
The ingruments it uses to achieve these gods are the provison and diffuson (particularly through
training) of technologica and inditutiona innovations to enhance the productivity and the sustainability of
use of land and other natura resources. The technologica innovations which the CGIAR generates tend
to be specific to particular biophysical contexts: while some innovations are broadly generic, particularly
if they pertain to fundamenta research, most are applicable to specific contexts defined by a broad set
of biologica and physical features. For rurd poverty reduction, contextua specificity then raises the
possibility of targeting the rurd poor by focusing research on the geographica areas with biophysica
features where the poor are most heavily concentrated. Poverty concentration would mean not that
there is a high incidence of poverty among the population in that area (where population may be very
scarce), but that there is a high percentage of dl rurd poor located in the area If, as conventiona
wisdom has it, most of the rurd poor are located in areas characterized by margind lands, then focusing
CGIAR research on technologica innovations for marginad lands would be an effective way of achieving
the god of rurd poverty reduction. If, in addition, marginal lands are more susceptible to resource
degradation, then the objective of sustainable natural resources management (NRM) would aso be well
served by focusing research on these areas. Also, if the poor themsdlves are a source of environmenta
degradation, and as poverty shortens time horizons and congtrains the adoption of ingtruments that
would enhance conservation, then technologica innovations for margind lands can help achieve win-win
outcomes, with synergy between the gods of poverty reduction and sustainable NRM. Findly, if we
suspect that there has been an initid under-investment by the CGIAR in research for margind aress, i.e,
over-investment in Green Revolution varieties that favoured the complementary input package found
mainly in areas of high qudity land, then a high uncaptured potentid return to research on margind lands
may exig.

Because this argument gpparently dfered much promise, TAC took initiatives to address the
issue through sysematic andyds of exiding evidence Interest in the issue was prompted by
recommendations derived from the February 1995 minigerid-level meeting held in Lucerne, and the
IFPRI 2020 Vison paper, that the CGIAR should “ensure that its research programmes address the
problems of the poor in less-endowed aress, in addition to continuing its work on high potentia aress’.
This internationa concern for the less-endowed areas was driven by perceptions that the CGIAR's
research efforts have done little for the poor in biophysicaly margind lands, that most of the poor livein
areas which are ecologicdly fragile, and that they are a cause and consequence of a downward spira of
resource degradation and deepening poverty.

TAC appointed a distinguished pand of experts, chaired by Dr. Mike Nelson, to look into the
vaidity of the presumptions. The Committee also appointed a separate consultant, Dr. Sohail Mdik, to
review specifically what is known about the relationship between rurd poverty and land degradation.
These two documents prompted a response by Dr. Ted Henzell who proposed an aternative
framework for prioritizing land types for the dlocation of CGIAR research funds. These sudies,
gponsored by TAC, conditute a drategic initiative designed at improving the CGIAR's ability to set
priorities and alocate resources to research. Margind or fragile land was defined as land thet is sengitive
to degradation as a result of human intervention, and degraded land as land that has lost part of, or its
entire, productive capacity as aresult of human intervention.
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The overdl concluson of this effort is that information is generdly lacking to support the
presumption that the character of margina lands could be used to set research priorities that focus
cearly on poverty dleviaion. This, in itsdf, is an interesing concluson since it cdls into question
conventiond wisdom, which if followed, would lead to erroneous decison-making in dlocating research
resources. The evidence neither confirms nor regjects the conventiona wisdom; it is Smply inconclusive.
This in turn suggests fertile areas for future research which the CGIAR and others concerned with
poverty should address.

. Resultsfrom the Marginal Lands Studies

The Nelson Panel concluded that there is “an abysmd lack of data’ to vdidate the two
presumptions that motivated the study, i.e., (1) that margind lands support a high proportion of the rurd
poor, particularly the poorest of the poor, and (2) that the poor are the prime cause of resource
degradation in margind agricultura lands. In addition, it does not appear correct to say that the CGIAR
underinvested research funds for these lands, even though there is no impact analysis showing whether
these investments were effective for the god of rura poverty reduction. We note too that there is ill
some confusion in characterizing poverty in margind lands between incidence of poverty (it does not
appear to be higher in these lands relative to favourably endowed lands) and number of poor (it appears
to be higher in more favoured lands smply because population dendties are so much higher than in
margind lands). Clearly, as far as the CGIAR is concerned, the second type of measure is the relevant
one. Data, however, remain inconclusive on both measures of poverty and the Pandl concluded that
further research using available evidence could not disentangle these issues. It concluded that the focus
on margind lands may not be gppropriate in guiding the CGIAR's strategy toward poverty dleviation.

In seeking an dternative concept to help target CGIAR research using a geographica criterion,
the Pand proposed the idea of “margind aree’. Such area is defined as a geographicad unit
characterized by a high incidence of “margind people’ and reaively homogeneous determinants of
poverty. As TAC understands it, “margina people’ refers to marginalized people, with poverty as the
dominant common consequence of margindisaion. Starting hence from margindity, the quedtion is
whether one can identify relaively homogeneous regions in terms of causation of poverty, whether the
region is characterized by margind lands or not.

It would seem correct to start the andysis from poverty, identifying the many determinants of
poverty, and potentidly sngling out the qudity of the biophysical environment as one of these
determinants. If the biophysicd determination of poverty turned out to be sufficiently strong, then a
research effort to generate technologica innovations for these areas would be judtified. On the other
hand, among the other determinants of poverty, there may be indicators that could prove to be more
powerful than land type in setting research priorities to reduce rurd poverty. Since data are generaly not
available, the vdidity of the Pand’s proposed dterntive criterion remains to be tested.

Lack of data may seem surprisng since the World Bank has run extensve Living Standard
Measurement Surveys with the objective of tracking poverty. These data, however, were not collected
in asociation with relevant biophysica characterigtics. Hence, statistica representation is not achieved
over geographical units that can be characterized as margina lands, and geographical representation is
over regions tha are in generd too broad and heterogeneous to usefully fit a biophysica



characterisation.

Based on these findings, the Neson Pand made four recommendetions. The firg
recommendation is that “the CGIAR needs to sharpen its drategic focus on poverty dleviation,
particularly in setting priorities for research related to margina rurd aress. A prerequisite is development
of a geo-referenced database linking land conditions with poverty and the processes that produce it
(i.e, the dynamics of poverty)”. TAC endorses this recommendation. The CGIAR should in particular
use the expertise in the now operational Consortium on Spatid Information (CSl) which TAC was
indrumental in heping organise. This consortium has as one of its mgor objectives the improved
mapping of the locus and leve of poverty. TAC consequently intends to be a conscientious observer
and potentialy an active participant in the work of CSl and to play arole in usng results from this work
to guide the CGIAR toward better spatialy targeted resource alocations.

Recommendation 2 is that “Centres should establish new forms of partnership in order to
effectively address their role in a broader poverty dleviaion drategy relaed to those who live in
margind areas’. TAC concurs with the Pand that the determinants of poverty are multiple, that poverty
reduction consequently requires focusng on an array of sources of income that go beyond agriculture,
and that this should be achieved via partnerships with organizations engaged in combating poverty with
other indruments. The CGIAR is patidly addressing this recommendation through its ecoregiond
gpproach to research and aso through the Systemwide Programme on Participatory Research and
Gender Andysis for Technology Development and Inditutiona Innovation, but greeter efforts clearly
need to be made toward implementing this recommendation, eg. with those studying income from off-
farm employment.

Recommendation 3 isthat the CGIAR System should “ develop improved mechanisms by which
Centres can be involved with other partners in generating and interpreting improved scientific evidence
on (1) the extent and magnitude of the impacts of agriculture, forestry, and fisheries on the degradation
or enhancement of natural resources and the consequences for production, and food security; and (2)
the linkage between poverty and observed resource degradation”. TAC is indeed concerned that
insufficient resources are devoted to problems of soil and water degradation apart from the
corresponding Systemwide undertaking. This recommendation deserves further consideration by TAC.
Meanwhile, IAEG is underteking a specid study to identify the determinants of these gaps and
opportunities for intervention.

Finaly, recommendation 4 is that “expanded collaborative mechanisms and activities should be
devel oped among Centres and between Centres and their non-CGIAR partners, to help focus research
and indtitution strengthening on issues related to adoption, adaptation, and utilization of research results
that so far have remained unused”. Existence of a continued backlog of un- or under-used research
results has indeed been along-standing concern, and most particularly in the field of NRM. Thisissueis
addresed in the Review of Sysemwide Programmes with an Ecoregiona Approach
(SDRITAC:IAR/99/8).

Because the Nelson Pand was unable to fully address the question of links between rurd
poverty and land degradation, TAC asked Dr. Sohail Mdlik to review available literature on the subject.
His report concluded with a note of caution about our ability to verify this relaionship. He wrote that
“undergtanding of the intricate process of poverty and land degradation is extremdy limited. Definition,
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in each process, is driven largdly by the perceptions of those anadlysing the phenomena. The lack of clear
conceptudization, the observed heterogeneity, and the diverse perceptions of those attempting the
exercise complicate attempts at measurement. The aggregate information available is not very useful for
making judgements about poverty and land degradation. Evidence from the few available micro-leve
dudiesis mixed and contradictory. Much more research in a variety of settings over a reasonable length
of time is needed for deeper understanding of household (and community) decision-making processes,
especidly in terms of the relationship with land. The CGIAR is well placed to support such research”.
TAC agrees with this observation and recommendation. There is clearly no smpligtic characterization of
the link between poverty and natura resource degradation. What is needed is a set of conditiond
gatements on this link that establish when the relation may hold or not and why. This defines an
important research areawhich the CGIAR iswell placed to address.

[Il.  Toward aFramework for Prioritizing Land Typesin Agricultural Research

Developing methodologies for the dlocation of resources to research is a fundamenta
respongibility of TAC. In its own gpproach to resource dlocation, TAC uses a formula that considers
the poverty weighted value of commodities and sectors, subjectively weighted by the probability of
success in research, themselves based on an assessment of changes in science. The Nelson Panel
addressed the issue of how to take into account the category of land (particularly margind versus
favoured agriculturd lands) in alocating resources. It proposed a two-way classfication of lands, with
the present vaue of land use on one axis and the potentia for expanson of production through research
on the other. Margina agricultural lands with high potentid to expand production based on research
would thus deserve atention. This framework was generdized by Dr. Ted Henzell using as classfication
dimensons the vaue of present use of a land type and the potentid benefits from investment in
agricultura research. Benefits from and vaue of use can thus go beyond production to include, for
example, total factor productivity, poverty reduction, and indicators of natural resource management.

These frameworks present ways to condder the problem. Ther implementation is ill far
beyond what can be done at the moment, for the very same reasons that prevented the Nelson Panel
and the Mdik study from reaching conclusions about the meaning of margind lands for targeting CGIAR
research in fulfilment of its objectives. Data on the mapping between land types and poverty are largely
missing, and studies of the potentid impact of research on each land type are incomplete. Hence,
developing and implementing a framework for prioritizing land types in agriculturd research will have to
wait for the required information to become available. To a large extent, the type of information that
becomes available will determine the framework that can be used.

V. Conclusions and Future Research

The TAC study on margind lands has shown that more research, sometimes specific to a target
area, is needed before those margind areas can be targeted to achieve CGIAR objectives and before
research resource allocation schemes are developed that take land types into account. The Committee
consequently recommends that such decisions be deferred until further information becomes available.
At the same time, Centres and others should be encouraged to engage in research that accelerates
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generation of this information since it remains a fundamentd issue for the CGIAR. TAC itsdf has a
direct interest in accessng this informeation in order to improve its insruments for resource dlocation in
the CGIAR. It will consequently be looking for opportunities to expedite the generation of this
information within the limits of its role and resources. Meanwhile, TAC underlines the need for broadly
based agricultural growth as a prerequiste for poverty reduction.

The sudy on Margind Lands has severd immediate implications for Centre and System
research planning.

At the global level, the lack of corrdation between land resource endowments and poverty, based
on available data, has led TAC, with Member approval, to propose a logframe classification that
does not separate outputs by land type a the System level. However, Centres are encouraged to
congder specific targeting a the ecoregiond level where evidence supports the belief that the
correlation between the ecoregion and poverty may hold.

Given the lack of proof of causd effects between poverty and land degradation, it is logicd to
proceed on the assumption that threatening land use practices and technologies cause resource
degradation irrespective of who employs them. The targeting of degraded land does not selectively
target poverty in most instances.

The andyss indicates that there are areas of margind land that may, in fact, have a sgnificant
potentia for research-driven productivity increases, and that the returns on investment in these areas
may equa or surpass short-term potentia on more favoured aress. Targeting of resources on these
lands should consequently help the dlocation of resources in terms of productivity gains.

To optimize the alocation of research funds between margind and favoured agriculturd lands for the
purpose of poverty reduction, the key criterion is the margina effect of research expenditures on
poverty in each type of land. To date, there is little evidence of the measurement of these margina
effects and this issue deserves urgent attention.

Lessons should be drawn from CGIAR success gories in margind areas, specificdly, in identifying
those factors (e.g., technicd assistance, access to credit) which complement centre research to
enable poor farmers to adopt technologica innovationsin margina aress.

Investment in GIS gpplications would have sgnificant payoff in assging the targeting of margind
resource ecoregions with potentid for productivity increase, and in identifying aress of poverty and
margind lands.

TAC dosssits report by raising four key issues which will guide future research and resource
dlocation decisons for reducing poverty directly and indirectly:

1. Potentid of biotechnology and agroforestry for the margina lands

One of the defining features of the Green Revolution was that the new seeds fared better with
complementary input packages including water, fertilizers, and chemicals for crop protection. Hence,
there was complementarity between the new technologies and quality of the resource endowment. For
this reason, Green Revolution innovations were better suited for favoured agriculturad lands, and
research for margina lands appeared to offer a lower rate of return. Subsequent innovations, with a
perspective on the poor and margina lands, sought to help subgtitute for resources rather than pursuing
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complementarities. These innovations can, for example, complement pesticide use (genetic resistance),
fertilizers (nitrogen fixation), tillage practices, and water (drought resstance). Biotechnology, eg.,
genetic maps and markers, possibly GMOs, now offers the promise of making it faster and less costly
to achieve these gods. Following this logic, technologica innovations derived via biotechnology and
goplied to particular contexts through GIS mapping may promise higher rates of return for margina
areas than earlier technology did. How this potentia will materidize thus deserves significant attention.

In deciding on research investments for margind lands, the comparative advantage of these
regions needs to be carefully established. Some evidence from Ada points a the potentid of
agroforestry and of the production of cash crops as activities that have such a comparative advantage.
Inits efforts to reduce rura poverty, the CGIAR could consider extending its current portfolio to include
activitieswith high potentid for poverty reduction in margind lands.

2. Determinants of poverty

Poverty in margind lands is a complex phenomenon, where access to productive assets, public
goods invesments, inditutiond arangements, and culturd and socid factors ae dl important
determinants. Hence, a cautious andys's of the determinants of rura poverty in margind aress needs to
be made, with a full accounting of the role of different factors including the biophysica context and the
technologicd practices used. Caution, however, must be exercised as a technologica solution may not
be the cogt effective answer. It is quite possible that other congraints are more limiting on welfare than
productivity in resource use as determined by technology. Hence, a comprehensive effort needs to be
made to identify the specific determinants of poverty in margina lands as well as the return from
investing in agriculturd research compared to other types of interventions such as infrastructure,
improved control over assets (human capitd in particular), and designing the indtitutiond framework.
Understanding the potential of agriculturd technology for the marginal areas consequently deserves a
broad interdisciplinary effort before resources are committed to research on technologica innovations
gpecidized to these areas. Given the large degree of heterogeneity of Situations, this research needs to
be done a the locd and regiond leve, followed by comparative andyss to seek broader
generdizations.

3. L ocus and mapping of the poor

Having access to rdiable and well-documented data on the number and location of the poor is
essentid in identifying viable drategies to dleviate poverty. Severd inditutions are dready engaged in
activities to identify specific areas of poverty concentration and to map their agroecologica
characteristics. CGIAR Members should actively support ther efforts and ensure that a coordinated
and comprehensive plan is followed.

4. Margina Lands and Water

Inadequate attention has been given to research issues relaed to margina lands potentid,
defined in relaion to water, cost of trade supporting infrastructure, and distance to markets. The
CGIAR is wdl postioned to address water/land/poverty linkages beyond irrigation. Water insecurity
gopears to be amain poverty feature in margind lands of arid areas and hillsdes. Improvement efforts
for margind lands should continue to recognize explicitly the scope for supply and demand of water, the
management of its use, and access to water especialy by the poor.
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Casilla209-12
Santiago
CHILE

3 March 1997

Dear Dr. Winkemann,

| am pleased to submit the report on CGIAR Priorities for Margind Lands. The earlier
verson discussed a TAC 71 has been revised in light of that discusson and further exchange of
views among members of the Pand. The revison is based exclusvely on darification of the concept
of "margind land" which changed dragtically between Phase | and |1 and was modified further in the
final report as a result of the above discussons. In consequence, Chapters 1 to 3 of the Phase 11
report were changed. However, the srategic elements (Chapters 5, 6 and 7) and the overal
conclusions remain essentialy unchanged.

At the outsat | would like to trace the evolution of the Pand's thinking, starting from four
tenets of conventiona wisdom on: the nature of margina lands; the concentration of rural poverty on
such lands; the linkage between poverty and accelerated resource degradation; and the role of
CGIAR research in poverty dleviation on these lands.

Thisline of thinking holds thet:

margind lands are defined in biophysica terms which establish them as: having low inherent
productivity for agriculture; being susceptible to degradation; and involving high risks for
agricultura production;

they support a high proportion of the rura poor, particularly the poorest of the poor;

the combination of fragility and high density of poor people who place a premium on current
consumption (resulting in over-exploitation of naturd resources) is leading to accelerated
eroson or vegetaion destruction; the consequence is a downward spird of poverty and
resource degradation with significant negeative externdities,

the impact of CGIAR research on agriculturd productivity increese, environmenta
protection and, above dl, poverty aleviation, has been limited on these aress.

A2

Dr. Dondd Winkemann

Chair

Technical Advisory Committee (TAC)
355 Eadt Pdlace Avenue

Santa Fé, NM 87501

USA
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These ideas underlie the terms of reference (TOR) for the study and was fully adopted by
the Pand and the TAC Secretariat in the initid stages of their work. It provided the basis for design
of the extengve data collection and andys's undertaken by the Secretariat to quantify margina
biophysica characteridtics, rurd population and rurd poor living on these areas, and CGIAR
expenditures devoted to research on productivity increase (agriculture, forestry and fisheries), post-
harvest activities and options for removad of indtitutional congraints, al of which were expected to
contribute to poverty dleviation on "margind lands’ as defined by their biophysica characteridtics.

The Pand subsequently rgected the firgt three tenets, but in defining margind agriculturd
lands (MALS) rdevance and credibility are implicitly assgned to both the concept that such lands
can be defined solely by biophysical characteristics, and the project characteristics and expenditures
(applied to MALSs so defined) can be derived from the CGIAR project database.

The bottom line is the Pand's conclusion that neither the globa and regiona quantification of
margina land areas (based on biophysica data), nor the assessment of CGIAR projects and
expenditures assgnable to these various land aress, are relevant to the CGIAR's decison on
drategy for poverty dleviaion. In the find report, the margind land issue is clarified by introducing
the concept of “marginal areas’ (MA) as being those where there are concentrations of margind
rurd people and where the definition of geographic area would derive from a sat of reatively
homogeneous variables deemed to generate rurd poverty. Biophysica characteristics would be one
eement in the equation.

This definition of margind lands led the Pand to diverge from the origind TOR. It dearly
did not have the data to quantify the numbers of rura poor on areas pecified by the sets of dements
which explain why they are margind. Thus the conclusions, in contrast to the expected output of the
sudy, are generd. No specific inferences are drawn on potentid poverty dleviaion gains from
research investment on MAs to develop new technologies, understand farm and off-farm linkages in
family survival drategies, and assess condraints and opportunities for change in the policy and
inditutiona environment which may be seen as hindering poverty dleviation. Further, the Pand fdt it
was not in a podtion to assess the gppropriate balance between CGIAR research investment
targeted to MAs and to non-MAs. This step would follow from a clarification of where margind
people are, why they are margind, and the options open to the System in addressing poverty in
MAs.

On behdf of mysdf and the Pand | would like to express gppreciation once again for the
opportunity to address a smdl but chalenging segment of the issues faced by the CGIAR, and for
the chance to work with the Secretariat and members of the Committee.

Sincerdy yours,
Michael Nelson

Michad Ndson
Pand Chair
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Vi
CGIAR RESEARCH PRIORITIESFOR MARGINAL LANDS

EXECUTIVE SUMMARY

This study was expected to address CGIAR priorities for research on marginal lands. The
find point in the terms of reference called for suggested priorities for research on these lands and an
assessment of the gppropriate balance of effort between margind and favoured lands (FL). Asit
delved into the issues, the Pand discovered there was: considerable confusion on definitions and
concepts of margindity; astrong body of conventiona wisdom on the relationship between poverty,
margind lands (ML) and resource degradation, therole of the CGIAR in poverty dleviation, and
the potentia of ML to produce food; and an abysmal lack of datato validate this conventiona
wisdom. As a consequence the study has focused exclusively on strategic questions bearing on how
the CGIAR might more systematicaly address poverty aleviation. In the process the Pand fdit
obliged to diverge from the initia hypothesis that research strategy would be determined primarily by
the biophysicd characteristics of ML.

Per ceptions Driving I nternational Concern with ML

The concern of the Lucerne Declaration that the CGIAR ensure that its research
programmes address the problems of the poor in less-endowed aress derives from widely held
views on the nature and scope of theissue. The axisisthat research efforts by the System have
donelittle for the poor on biophyscaly margind lands. The view that most of the poor live in these
fragile areas and are a cause and consequence of a downward spira of resource degradation and
deepening poverty, lends urgency to corrective action. Definition of strategy with respect to overdl
alocation of resources within ML and between ML and FL would require: forecasts of the poor,
and the rate of resource degradation with associated yield decline and externdities; and an
estimation of the potentid poverty dleviation impact and the related environmenta protection
impact of research options applicable to both ML and FL. These premises and requirements were
taken as the point of departure for the study.

Definitions and Concepts

Marginal lands: In order to provide abasis for mapping ML by biophysica
characterigtics, from which one could go on to determine numbers and incidence of rura poor and
production potential for each area, the TAC Secretariat undertook an extensive anadlysis of existing
dataleading to a Sx-quadrant matrix of threeland types. FL, ML and landsin low or zero intengty
use (LZI), each sub-divided into two areas - those with a high expectation of a productivity
response to research and those with alow expectation of response. The results from this exercise
did not provide operationdly relevant criteriafor CGIAR decisions. Accordingly, asecond
gpproximation was made whereby biophysica characterigtics establishing margindity were qudified
by their current usein agriculture. Thisyidded estimates for favoured agricultura lands (FAL) - 800
million ha - and margina agriculturd lands (MAL) - 1,800 million ha

L ocation and incidence of rural poverty: From the above figures estimates were made
of rura population on the two land types - 930 million on FAL and 1,760 million on MAL. No data
are available for rura poor on each land type. However, from examination of data on poverty
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incidence in countries with high and low proportions of MAL and available case sudies, thereisno
evidence that poverty incidence is higher on MAL than FAL. Applying available estimates of rurdl
poverty incidence to rurd population on these two land types resultsin 325 million poor on FAL
(35%) and 630 million (65%) on MAL.

Role of the CGIAR in MAL: A review of the project portfolio suggests that about two-
thirds of the System’s resources are invested in research relevant to MAL. But there are no data on
what may be targeted to poverty aleviation. The centres have had many successes on margind
lands. If one accepts the above proportion of investment in MAL aswdl asthe view of limited
research impact on poverty, then aquestion of cost-effectiveness clearly arises. However, thereis
no evidence to support or refute the latter view. It is nevertheless akey question which can only be
addressed by progressive accumulation of information along the lines proposed in Recommendation
1 discussed below.

Poverty and resour ce degradation: Thereisno evidence to support the view implying
that the poor are the prime cause of resource degradation on MAL. Again, claification of thisissue
would derive from data assembled in response to Recommendation 1 and the sudy called for in the
TAC Soil and Water Study to address “myths’ on linkages between poverty, resource degradation
and externdities.

From Marginal Landsto Marginal People

In reviewing the data presented above on the location of poverty, poverty incidence and the
alocation of CGIAR resourcesto MAL and FAL, the Panel came to the conclusion that the
incongstencies and lack of data on the underlying site-specific forces driving the poverty process
were such asto invaidate their usefulnessin guiding Strategy towards poverty dleviation on margina
lands.

The concept identified as relevant to evauation of strategy was “margina ares’ (MA), which
is defined firgtly by presence of high numbers and high incidence of margind people, and secondly is
subject to ardatively homogeneous set of conditions which explain why they are poor - ingtitutions,
policy, infrastructure, human capita, biophysica characteristics of land, etc. This definition of the
“unit of account” for analytical purposes poses two problems for the CGIAR:

by redefining the issues in terms of MA which may incorporate any combination of ML and
FL, poverty dleviation is being placed in aglobal context, thus moving avay from the
origind intent to ded only with poverty on ML

MAs, by definition, will be site-specific and likely to be heterogeneous, and subject to more
internd divergty, complexity and ingtitutiona congraints than would be expected for non-
MAs. Thisisinformation-intensve and clearly presents a chalenge in structuring research to
provide internationd public goods. It aso establishes a context for poverty aleviation which
goes beyond what the System is now doing or is likely to do.

The Pandl is aware that over the past two years the CGIAR has fully adopted poverty
dleviaion asthe objective of its research efforts and the MA approach proposed may be regarded
as merdly arestatement of this commitment. Neverthdess, it isfet that working through the
ML/MAL/MA sequence has highlighted a number of dimengonswhich darify drategic questions on
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approach - the data gaps (poverty/resource degradation linkages, poverty processes), targeting
margind rura people and Site-specific characteristics of MAs which condition the relevance of
research. The Pand is convinced that the System must come to grips with the site specificity and
both the biophysicad and non-biophysical eements which explain poverty if it isto design researchin
expectation that poverty impact can be evauated.

The entry point to an evolving strategy derives from Recommendation 1. The CGIAR
needsto shar pen its strategic focus on poverty alleviation, particularly in setting priorities
for research related tomarginal rural areas. A prerequisiteis development of a geo-
referenced database linking biophysical land conditions with poverty and the processes
that produceit (i.e. the dynamics of poverty).

The focus on poverty dleviation in margind aress involves chdlenges in identification,
development and organization of research. Chief among these is the need to develop new forms of
partnerships with NARS, NGOs, developed country indtitutions and multi and bilateral agencies.
The CGIAR srole will be restricted, abeit important. The key to successis establishment of the
right kinds of partnerships, hence:

Recommendation 2: The centres should establish new forms of partnership in order
to effectively addresstheir rolesin a broader poverty alleviation strategy related to those
who livein marginal rural areas.

System Research on MAs
The research thrust on poverty dleviation is seen to bein three inter-related aress:

Ingtitutional and policy change: Work in this area has been covered by other TAC
sudies on socid science, inditutiond, policy and management research. The main focusis
on anadyses of: poverty processes; opportunities and congraints to ingtitutional change; and
viable options for improving welfare within existing condrants.

Generating new and improved technologies: Technologies need to fit the indtitutiona
and socio-economic characteristics as well as biophysical conditions of MAs.

Diversifying land use systems and income oppor tunities. Research will follow lines
aready established for natura resource management and clarification of linkages between
resource degradation and poverty. The focus would incorporate diversification of
production from renewable resources and off-farm income opportunities.

Two recommendations derive from the above research agenda:

Recommendation 3: The CGIAR System should develop improved mechanisms by
which centres can be involved with other partnersin generating and interpreting improved
scientific evidence on (i) the extent and magnitude of the impacts of agriculture, forestry
and fisheries on the degradation or enhancement of natural resources and the
consequences for production and food security; and (ii) the linkage between poverty and
observed resour ce degradation.
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Recommendation 4: Expanded collabor ative mechanisms and activities should be
developed among centres and between centres and their non-CGIAR partners, to help
focus resear ch and ingtitutional strengthening on issuesrelated to adoption, adaptation and
utilization of research resultsthat so far have remained unused.

Implications of a Broader Research Focus

The Pand recognized that it is recommending a broadening of the research focus to include
non-traditiond (for the CGIAR) types of research related to off-farm employment, postharvest
technology, niche opportunities, and forestry, agroforestry and fisheries. Such expanson impliesa
possible readjustment in use of exigting resources. On the question of whether there should be an
increase in resources, the Pand isfully aware of the condraints. In this era of donor fatigue and
contraction of funds for both nationa and international R& D for agriculture, any expansgon may
seem unredigtic. The nature of research to target poverty dleviation on MAs dictates the forging of
new linkages between the CGIAR and other actors. High transaction cogts are inevitable.
However, there is an urgent need for an expanded innovative research effort to address poverty
dleviation for those who live on MAs. These margina people have been disregarded in the past.
There appears to be a unique opportunity for the CGIAR to contribute towards correcting this
neglect.



CHAPTER 1- BACKGROUND

This study of research priorities for margind lands comes as a sequd to the TAC study
“Priorities and Strategies for Soil and Water Aspects of Natural Resource Management in the
CGIAR’. That report highlighted the importance of “strengthening natural resource management
(NRM) [with] explicit linking to ... the CGIAR contribution to poverty dleviation.” In its review of
the TAC report a the Mid-Term Meeting (May 1996), members of the CGIAR concluded that
there should be a much greater sense of urgency given to soil and water research due to the
centrdity of the environmenta issue.

The focus on poverty dleviaion in margina rurd areas does not imply that the System is
uninterested in the poor who live on the prime lands or in urban aress. 1t merdly reflects a conviction
that the CGIAR has an opportunity not readily available to other suppliers of research, and an
obligation to address arurd poverty group which has been left behind

In moving ahead to articulate a Srategy for achieving the overarching god of sugstainable
poverty dleviation and associated food security, the next step specificaly with respect to rurd
poverty isidentification of where these people live and their present numbers. From this information
base, one may move to characterize the current status of the lands from which they derive part or al
of ther livelihoods. From the optic of technology to increase productivity of resources used in
agriculture, this gatus may be initidly expressed in terms of biophysicd potentid, i.e. biophysicaly
favoured versus margind lands. However, the determinants of poverty (margind people) lie mainly
with the socio-economic and inditutiond aspects (markets, policies, physica infrastructure, human
capitd) which govern the choice sats of the population in using natural resources to which they have
access and in obtaining off-farm income,

With specification of the biophysicd, inditutiond, policy and socio- economic characteristics
which explain why the various target groups are poor, one is in a podtion to explore research
options whose output and outcomes may be expected to have an impact on sustainable poverty
dleviation. From that point one can go on to examine what the CGIAR might do, i.e. the entry
points where there is expectation of sgnificant impact from research through output of internationa
public goods.

The decison to art the process of assessing possible avenues for change in direction with
an examination of research options for marginad lands derive from a perception that margina
populations - the rurd poor - are likey to be concentrated in these areas, and further, that the
incidence of extreme poverty will be higher than on favoured lands. These areas are seen to be
fragile and occupying the mgjor part of lands aready settled or in process of expansion (clearing of
tropical forest). Accordingly there is a concern with the prospect of large-scae resource
degradation and attendant externdities. In addition, there is a presumption that CGIAR research
has had little impact on the poor in these areas except by indirection, i.e. by providing employment
on favoured lands which have benefited from research, or by lower food prices to those who
purchase part of their needs.

All land types - marginal or favoured - need research related to environmental protection
and sustainable productivity which can to a greeter or lesser extent help in the quest for poverty

dleviation and expanded food security for the poor. On the favoured lands, expanded production
can result in lower prices for urban consumers, as well as to increased jobs and food for the rura
poor in both areas. To the extent that the poor live on the margind lands, research that leads to
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productivity increases on those lands aso can help to dleviate poverty and increase food security.
Thus, in and of themsalves, the twin objectives of poverty dleviation and environmenta protection
do not provide useful guidance in terms of dlocation of research resource between marginal and
favoured lands.

Thus, while “margind lands’ 4ill provide a reference point, the Pand concluded thet the
study should focus on research issues and dtrategies related to marginalized people - those whose
poverty and food insecurity may be caused by not only their association with biophysicaly low
productivity or impoverished (margind) lands, but dso with, for example, lack of access to inputs,
or lack of access to markets (effective demand for ther production), off-farm means for earning
income and reated inditutional congtraints.

In its terms of reference (Annex 1) TAC made it clear that the System should not be
investing in research on margind lands just because they are currently consdered low potentid areas
for agriculture, and it “favours alocating resources such that the baance between high and low
potentia environments emerges from the concern with poverty aleviation and resource conservation,
rather than being introduced a priori.”

1.1. TheChangein Focus Between Phase| and Phasel|

Phase | of this Study started from the premise that poverty dleviation is the primary geol of
the CGIAR and that the means by which the System would have an impact is through sustainable
productivity enhancement embodied within natural resource management. In order to address the
Issues of research priorities, it was assumed:

margind lands are a definable research target (aress, population, beneficiaries, and
externdities);

research requirements are quditatively different from favoured lands;

drategic or tactica questions will be conditioned by trade-offs anong poverty dleviation,
food production and environmental protection.

As areault of exchange of views with TAC, the centres and further discussion within the
Pand, the following modifications have been introduced.

The concept of multiple objectives and the inherent trade-offs associated with poverty
dleviation, food production and naturd resource management is modified. Poverty
dleviation is accepted as the Sngle Strategic objective. Environmenta protection may adso
be an objective, but not for the CGIAR in Stuations where there may be trade-offs with
poverty dleviaion. Rather, productivity enhancement within the context of naturd resource
management (NRM) or environmental management is seen as the means to poverty
dleviation. Further, food security is seen as a question of income. Thus, in the case of rurd
poverty dleviaion on margind lands, productivity gpplies to food and non-food activities
derived from the renewabl e resources to which the poor have access, and

off-farm income opportunities.
It is recognized more explicitly that margind lands condtitute a moving target. There are

drawbacks to defining them in terms of biophysical and economic yields since both their
physcad and economic yidds can be dtered by on-gte investments and exogenous
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indtitutional factors affecting markets, prices, resource entitlements, etc. Further, due to
gpatia variahility, farmers may have access to both margina and favoured lands which could
dearly modify ther management sysdems. Thus soil and dimatic domains, athough
rlevant, in most cases are likely to be outweighed by qudifying variables in determining the
research approach.

The point of departure is margind poor not margind lands. The implication is a more
explicit focus on the human capitd, physcd capitd and inditutiond condraints faced by
these people, as well as the biophysicd congraints of their natura capitd. All congraints
are consdered candidates for research, including integrated approaches to target the rura
poor in definable geographic areas. In mapping margina rura populations for the purpose
of defining research options and decision on priorities, criteriafor establishing the boundaries
will be weighted to the non-biophysical rather than the biophysica determinants of poverty.

1.2. Presentation of the Analysis

The terms of reference for the study carry a strong inference that margind lands (ML) are
biophysicaly defined. The cordllary is that with a scientificaly solid definition one can map these
aress together with exigting and forecasted numbers of rurd poor in each. From there, the primary
point of entry for the CGIAR would be research to overcome the biophysica condraints, in
associaion with socio-economic, policy and inditutiond research which would facilitate the diffuson
and gpplication of technology in on-farm and off-farm activities affecting the welfare of the poor.
Given this framework, Chapter 2 deds firg with the datigticd implications of the biophysca
definition of ML; second, with the derivation of margind agriculturd lands (MALS) as a more
operational concept enabling plausble estimates of rura poor located on these lands and the
resources dlocated by the CGIAR to such areas, and third, with the move away from biophysica
criteria (as the prime criterion for determining margindity) to a more comprehensive definition of
“margina areas’ (MA), based on concentration of margind rura people and why they are margind,
as the operationaly relevant concept for decisions by the CGIAR. Chapter 3 examines the options
open to the CGIAR in addressing poverty in MAs. Chapters 4, 5 and 6 assess research
requirements bearing on remova of congraints on knowledge, resources and incentives to poverty
dleviation in the aress of:

change in inditutions and policy
generation and diffuson of improved technologies

diverdfication of land use and income sources.
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CHAPTER 2 - DEFINITIONSAND CONTEXT

In responding to the Phase | report of this study, most of the centres raised questions on: the
interpretation of “margind lands’; the advisability of usng very coarse-graned indicators of
biophysica cgpability of land as one basis for programming the System’s activities; the credibility of
edimates relating to rura population and land types, and, what is meant by poverty aleviation with
respect to its links to research ddivered by the CGIAR.

2.1. Marginal Lands

Many different names are used to designate lands in terms of their production capecity -
favoured, fertile, marginal, low potentid, resource poor, high potentid, fragile, vulnerable or
degraded. Terms which relate to “margind” areas are frequently used interchangesbly and often
without definition. The difficulty in formulaeting a dear definition gems from the fact that
“productivity” varies according to the type of land use. A tract of land that is “margina” for crop
production may be well suited for grazing. “Fragil€’ lands may be sengtive to degradation under
cultivation but may be sustainably used for forestry. Further more, productivity is not only based on
the biophysical characteristics of land, but also depends on the socio-economic parameters of a
specific environment. Technologies may be known but the necessary incentives, ingtitutions or inputs
may be missng. Farmers are generaly aware of the physica benefits of improved seeds and of
minerd fertilizers, but may not have access to inputs or be unwilling to accept the climatic and price
risks. The range of possible uses of land is so wide and socio-economic conditions are so diverse
that no definition can encompass dl the rdevant factors. However, in order to ensure a common
understanding, the genera terms used in this study are briefly described below.

Attention is drawn here to the concept of “land” which is broader than just soil or terrain.
Although sail is an important and rdaively sable eement of land it is only one component. Land is
an area of the earth’s surface which comprises the mgor biophysicd attributes which influence its
use. These include the aimosphere, soil, geology, hydrology, plant and anima populations, and the
results of past and present human activity such as terracing, drainage or irrigation. The evauation of
land does not only refer to its productive potentia, but aso to the sustainability of its use, that isthe
maintenance or enhancement of its productivity over the long term, while at the same time conserving
its potential as a resource base.

Table 2.1 ligts the four terms - favoured, margind, fragile and degraded land - which are
commonly used in this sudy. It should be noted that the congtraints of a biophysical and socio-
economic nature may apply separatdy or smultaneoudy. Margindity can be the result of different
combinations of condraints. For instance, biophysicaly “good” land can be margina on account of
its isolation from markets, the unavalability of inputs, or the smal sze of holdings. The nature,
composgition and interaction of the factors which determine land margindity differ widdly.
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Table 2.1: Proposed Definitions of Land Types

Definition

Biophysical Constraints

Socio-Economic Constraints

Favoured land:

Land having no, or moderate limitations
to sustained application under agiven
use. Moderate limitations will reduce
benefits but an overall advantage will
be gained from the use of inputs. Wide
optionsfor diversification. With
proper management, risk of irreversible
damageislow.

No or moderate constraints related to
soil, climatic and terrain conditions.
Soil fertility, if adequately maintained,
isfavourable. Relatively reliablerainfall
and/or irrigation water.

Thelevel of yields depends not only
on favourable biophysical conditions,
but on accessibility to inputs, market
and credit facilities, and beneficial
output/input ratios.

Marginal land:

Land having limitations whichin
aggregate are severe for sustained
application of agiven use. Increased
inputs to maintain productivity or
benefitswill be only marginally
justified. Limited optionsfor
diversification without the use of
inputs. With inappropriate
management, risks of irreversible
degradation.

Soil constraints (low fertility, poor
drainage, shallowness, salinity),
steepness of terrain, unfavourable
climatic conditions'.

Absence of markets difficult
accessibility, restrictive land tenure,
small holdings, poor infrastructure,
unfavourabl e output/input ratios.

Fragileland:

Land that is sensitive to land
degradation, as aresult of
inappropriate human intervention?.
Sustained production requires specific
management practices. Land useis
limited to a narrow choice of options.

Soils of low fertility, erodible, steep
terrain, high groundwater levels,
flood-prone.

Population pressure, food deficits,
competition for land from other sectors,
unavailability or high cost of inputs.

Degraded land:

Land that haslost part or al of its
productive capacity as aresult of
inappropriate human intervention.
Various forms and degrees of
degradation, both reversible and
irreversible, may occur. Rehabilitation
of reversible forms of degradation
requiresinvestment.

Erosion, salinization, fertility depletion,
lack of adequate drainage on soils and
terrain prone to deterioration.

Population pressure, land shortage,
inadequate support to agriculture, lack
of institutional framework, high cost of
rehabilitation, lack of investment.

! The soil, terrain and climatic constraints applicable to marginal lands are described in Annex I1.
The constraints may apply separately or cumulatively.

2 A distinction needs to be made between reversible and irreversible forms of degradation. Some
soils are vulnerable to nutrient depletion, but are sufficiently resilient for soil fertility to be
restored throtinh nood mananement.
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2.2 Initial Framework for Evaluating the | ssues

The nature and extent of the chdlenge faced by the CGIAR in addressing poverty
dleviation on margina lands may beillustrated from Table 2.2. Three broad land types are identified:

(0] favoured lands with high present agriculturd use values (HPUV),
(i) meargind lands with low present agricultural use vaues (LPUV) and
(i) lands a low or zero intensity of agricultura use (LZI).

For each land type one may speculate that there are those with a high potentid for expansion of
production based on research (HPEPR) and those with alow potentid for expansion of production
based on research (LPEPR). Thus, there is a six-quadrant matrix which may be addressed by
research. It is generadly held that research undertaken to date, focused on land types in quadrant |
and quadrant 11, has largely benefited quadrant 11, particularly the wheet and irrigated rice lands. As
it dands this table is an gpproximation of potential to expand agricultura production through
research. It does not reflect options for research on forest systems, coastd fisheries related to
terrestria systems or the dynamics of movement of land types among the quadrants (see Annex I1).

In their response to the Phase | report, most of the centres commented on the criteria
used in establishing area estimates for each quadrant, and gpproximating rurd population and rura
poor associated with each. In addition, a concept was introduced for margina lands which
identified those areas where both the numbers and proportion of rura poor were low, in contrast to
what might be consdered “poverty dense” areas. In generd, the centres do no design ther
programming to address soil/climatic domains or rurd populations classfied by geographic area.
Rather they tend to target problem areas or specific land use regimes. In spite of the difficulties in
defining terms used to characterize the biophysical productivity of lands and in estimating “poverty
dengity”, the Pand considered the six-quadrant approach to be a useful concept in sorting out the
issues and priorities in alocating research resources between high productivity areas and margina
lands associated with perastent poverty. It is a particularly appropriate framework in light of the
following widdy held views which characterize thinking on rural poverty and the role of the CGIAR:

ML are defined in biophyscd terms which establish them as having low inherent
productivity for agriculture; fragile and therefore susceptible to degradation because of
dope and/or climate; and subject to high agricultura risk due to climate and disease;

ML support ahigh proportion of the rura poor, particularly the poorest of the poor;

the combination of fragility and high dengity of poor people who place a premium on
current consumption (resulting in over-exploitation of natural resources) is leading to
accelerated erosion and vegetation destruction; the consequence is a downward poverty
spird with sgnificant negative externdities because of the large areas classfied as ML
relative to those consdered favoured,

the impact of CGIAR research on poverty dleviation and related productivity increase
and environmenta protection in ML has been low.



7

Table2.2: Present Use Value (PUV) of Lands and Potential to Expand

Production Based on Research (PEPR)

Present Use High PEPR Low PEPR
Value
Favoured Agricultural Lands QUADRANT | QUADRANT |
(PUV High) Irrigated Lands Irrigated Lands
Rainfed Lands Rainfed Lands
Marginal Agricultural Lands QUADRANT i1 QUADRANT IV
(PUV Low) Rainfed Lands Rainfed Lands
Landsat Low or Zero QUADRANT V QUADRANT VI
Intensity of Use (LZI) Forest and Woodland Dry and Arid Lands
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2.3. Marginal Lands asa Moving Tar get

It is recognized that lands do not neatly define themsalves in the above quadrants and that
their classfication is not definite. In practice, there is a continuum among the quadrants with
changes in economic conditions, improvement of infrastructures, innovative research, fluctuations in
population pressure. For example, the existence of a continuum is particularly common between
quadrant V' (forest), quadrant 111, and quadrant |I. Defining the LZI type is a hazardous exercise
where one is moving from the extengve desert margins in quadrant VI to potentia opportunities for
intengfication of forestry in quadrant V. In addition, the definition of lands which are responsive or
unresponsive to research (in production terms) is a atic concept. In practice, research innovation
should enable LPUV lands in quadrants 111 and 1V to be transferred to HPEPR lands in quadrant |
and LPEPR landsin quadrant I1.

Any number of factors may lead to shifts of land from one category to another. These
shifts may be upward, through applications of improved techniques, or downward as a result of land
degradation or ingppropriate development of lands formerly a low use levels. Hence, margindity is
not a static concept.

When dedling with issues of naturd resources management, it is essentia that these spatia
and tempora dimengions be taken into account. Therefore, “margindity” has to be assessed in
terms of specific types of land use. Land that is margind for a crop requiring along growing period
could be highly productive for more drought tolerant, short-season crops. What is margina land for
cropping may be very auitable for livestock production. The severity of soil condraints may vary
with the dimatic conditions under which they occur. For instance, under low rainfal, lighter soils
may be more productive than heavier soils on account of easier tillage and more rapid uptake of
available water. Shifts between quadrants may aso result from management practices. Infertile soils
which are margind can become highly productive through judicious gpplication of organic and
minerd inputs.

A key characterigtic of margind, as distinct from favoured lands is the location specificity
of terrain, climate, soils and socio-economic conditions. Many technologies to remedy biophysica
margindity are wel-known. The dynamic dimendon is criticd - marked shifts of land qudity will
result from the use of resources with the necessary incentives to apply results of research, i.e,
overcoming the policy and indtitutiona congdraints.

In summing up, the Pand found that the definition of “margina” depends on so many
qudifiers that it becomes meaninglessin an operationd sense. Thisisillugrated by the fact thet land
can be “margind” depending on:

> itsuse (what ismarginal agricultural land may be highly productive forest land);
> its natural biophysical characteristics (which can be altered by investment);
> its location relative to infrastructure such as roads, railroads, harbors, and cities (a road into a

region can completely alter the economic returns from land near the road);

> the ingtitutional and policy context which influences access of inhabitants to land, water, credit,
markets, outside inputs (development of market access can completely alter the economics of land
use);

> population pressure (e.g., size of land holdings; from a cattle rancher’s perspective, his or her large

area of land is not “marginal”, even though the biophysical yield per hais low; at the same time, a
farmer with only one ha. in the midst of the most favoured agricultural areamay feel that he or sheis

on“marginal land");
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> technology development (Jojoba development in arid environments; acid tolerant rice in the Cerrados
of Brazil);
> taking advantage of niche opportunities (spices, flowers, vegetables, special fibres)

Lands move out of and into margina status depending on which of the above dimensions
are goplied in the definition. It only makes sense to define “ marginal land” in terms of a clearly
defined, specific situation.

2.4. Contextsin which the Term “Marginal Lands’ is Used

Because of the wide variety of waysin which “margind” lands can be defined, the term is
used to mean quite different things, depending on the context. In fact, the Pand reached the
conclusion that the concept, in a biophysica sense done, is not adequate to identify operationa
responses by the agriculture, forestry and fisheries sectors to poverty dleviation - the fundamenta
god of the CGIAR.

The Pand identified three common threads that run through the documentation on
“margind lands,” broadly defined. They are:

> A concern with poverty - under the assumption that most of the rurd poor live on
“margind” lands, thus a concern for “margind” lands is a proxy for concern with poverty
dleviation for those who happen to live on the myriad forms of less favoured aress of the
world; and a further concern for the fact that the CGIAR may somehow have missed
these poor people, because it has not targeted poverty in the “margind” lands aress.
(This concern dominates in the development literature)

> A concern with vulnerable and fragile lands and the problems of irreversible destruction
or degradation of sengtive natura areas - the problems of desertification; deterioration of
mountain environments; the destruction of other naturd environments such as mangroves
and naturd forests, and pollution and destruction of biodiversty in coasa zones. (This
concern dominates in the environmentd literature)

> A concern that the more favoured rainfed lands, the irrigated lands, and some of the
“rice’ and “wheat” baskets of the world, as well as highly productive bottomlands and
hillsdes, were being “margindized” through overuse or misuse. (This concern shows up
in the agricultural development literature, as well asin the environmentd literature)

The Pand further noted that, even within each of the interpretations of why “margind
lands’ are important, there is uncertainty over what the term means, how lands can be classified as
“margind”, and how they can move out of margind datus into productive lands contributing to
sustainable devel opment.
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2.5. From Biophysically Marginal Lands (ML) to Marginal
Agricultural Land (MAL) Based on Existing Use

In light of the above reasoning, the Pand came to the concluson that, dthough the
soil/climatic domains specified in Table 2.2 provide a scientificaly coherent basis for identifying land
capability with respect to its agricultura potential and its expected productivity response to
agricultura research, it was not an operationdly relevant concept. While retaining the biophysica
criterion for classfication, it was considered that a better gpproximation of the margind land issues
faced by the CGIAR would be provided by qualifying biophysical characterigtics of lands according
to their current use in agriculture (See Table 2.3). This enabled a specification of a scientificaly
defensble area of favoured agricultura lands (FAL). Thus, they excluded forest and woodland
areas with high agriculturd potentid. FALs were consdered to be in rainfed and irrigated
agriculture (800 million ha) in areas which are fertile (with or without chemicd subsdies), well-
drained, with even topography and (if unirrigated) with adequate rainfal. They are in comparatively
intendve use, and generdly within ther use-capability. They ae at risk of degradetion if
mismanaged but risk of externdities from mismanagement is low, as is vulnerahility to irreversble
damage.

Margind agricultura lands (MAL) were identified as those areas which are currently used
for agriculture, grazing or agroforestry (1.8 billion ha). Such aress typicaly encompass mountains
and tropical and sub-tropica lowlands or plateaux with low, ungtable rainfal or higher rainfal aress
in intengve use reldive to use-capability under existing population dengties, traditiona technologies
and inditutional Sructures. In most cases, in absence of externd inputs, they have reached or
exceeded the threshold limits to maintenance or enhancement of agricultura performance. They are
characterized by: poor soil fertility (nutrient deficiencies, acidity, sdinity, poor moisture holding
capacity, etc.), inaccessbility (poor communications, immobility with dl its socid and economic
implications); fragility (low input absorptive cgpacity, high input-output ratios, limited capacity to
withdand disturbance, vulnerable to irreversble damage); and heterogeneity (physicaly and
culturaly diverse with ste-gpecific congtraints and opportunities which restrict gpplicability of generd
technological or ingtitutional measures to remove congraints or exploit opportunities). Asde from
the above inherent characteristics, marginal low-productivity lands may also result from degradation
of non-margind lands or ingppropriate development of lands formerly at low or zero use levels. Al
aress are a risk of further degradation with high expectation of negative externdlities.

The quadrants V and VI were redefined in Table 2.3 such that quadrant V was
considered forested area regardless of its agricultural potentia and quadrant VI was classified as
arid with very limited rura population regardiess of its irrigation potentia. Because of the dynamics
of movement among quadrants, both of these - particularly quadrant V - are rdevant to rurd
poverty dleviation for the current and future generationsin margind aress.

2.6. L ocation and Incidence of Rural Poverty on MAL

A second modification in the conceptud ML gpproach centred on the location of rurd
poverty. Since there are no data for rural population in forest or arid areas, estimates were made
for FALs and the resdua population was assigned to quadrants Il - VI (Table 2.4) with the
expectation that the mgjority would be located on MALSs.
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Table 2.3: Extent of Different Land Types in the Developing Regions (million ha and share within region)

Land types Favoured Other
agricultur land
al types
Quadrant i l-Vi
Region
SUB-SAHARAN AIFRICA 200 2155
40 countries Share (within 8.5% 91.5%
row)
ASIA 305 1530
20 countries Share 16.6% 83.4%
CENTRAL AND SOUTH 190 1780
AMERICA
26 countries Share 9.6% 90.4%
WEST ASIA AND NORTH 100 1185
AFRICA
19 countries Share 7.8% 92.2%
TOTAL 795 6650
Total: 105 Share 10.7% 89.3%

countries

Marginal

agricultural woodland

v

545
23.1%

550
30.0%

400

20.3%

290

22.6%

1785
24.0%

Forest &

\Y,

1030
43.7%

635
34.6%

1220

61.9%

50

3.9%

2935
39.4%

BREAKDOWN OF OTHER LAND TYPES

Arid Irrigation
lands in arid
lands
VI D)}
580 3
24.6% 0.1%
340 28
18.5% 1.5%
160 4
8.1% 0.2%
845 12
65.8% 0.9%
1925 46
25.9% 0.6%

TOTAL

2355
100%

1835
100%

1970

100%

1285

100%

7445
100%




Table 2.4: Rural Population and Rural Poor on Different Land Types (in million)
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Land types

Quadrant

Region

SUB-SAHARAN AIFRICA

40 countries Share (within

row)

ASIA
20 countries

CENTRAL AND SOUTH
AMERICA
26 countries

WEST ASIA AND NORTH
AFRICA
19 countries

TOTAL

Total: 105
countries

Share

Share

Share

Share

TOTAL RURAL POPULATION RURAL.
POPULATION POOR
All Total Favoured Other Other
land types agricultural land types land types
I-VI I-VI i l-Vi I-Vi
530 375 101 274 176
100% 27% 73%
2840 2044 755 1289 375
100% 37% 63%
430 117 40 77 48
100% 34% 66%
345 156 37 119 35
100% 24% 76%
4145 2693 933 1759 633
100% 35% 65%

AVERA
GE
RURAL
POVERT
Y

64%

29%

61%

29%

36%
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The digtribution is 35% (930 million on FALS) and 65% (1,760 million) on other lands (MAL, forest
and arid lands).

The question then arises as to whether there is a greater incidence of rurd poverty on
MALs than FALs. Nationd figures available for rura poor, as a percent of tota rural population,
were compared with the percent of rurd population on MALS to assess whether countries with a
high proportion of population on MAL aso showed high incidence of rurd poverty. No corrdation
was found. This concluson dso is suggested by the work of Kelley and Rao in India®. An IFPRI
sudy, dso in India, suggests that both the absolute numbers and incidence of rurd poverty are
greater on FAL than MALZ2  Accordi ngly, rura poverty in the two areas was gpproximated by
applying nationd percentages - the result 325 million poor on FAL and 630 million on MALZ,

Similarly, in forecagting poverty on MAL, the only proxy for future numbers in the latter
area would have to be derived from projections of overdl rurd poverty. Using trend estimates for
the 1990-2000 period, one might speculate that, unless amgjor effort is made, numbers are unlikely
to decline sgnificantly a a globa leve in the near future. However, a the regiond levd, in sub-
Saharan Africa the dtuation is likely to deteriorate such that its share of the world's rura poor may
increase from about 30% to 45% by early next century. Asawould continue to have the highest

absolute number of rural poor, but its world share may drop from around 60% to 509",

Introduction of the degradation and productivity dimensions to the poverty-marginad land
linkages requires a focus on the dynamics of movement, from favoured agricultura lands downward
to ML and the reverse through upgrading. It aso requires consdering the posshilities for:
expanding the stock of favoured agriculturd lands by transformation from the 2.9 hillion ha of forests
and development of irrigation on a smal fraction of the 2 billion ha in arid land; or, expanding the
stock of margind lands, assumed to be driven largely by rurd poverty, at the expense of forest
lands. These dimensions are discussed below with respect to rurd poverty dleviation (in MALS)
linked to FALs.

2.7. Linkage of FAL to Poverty on MAL

There are three reasons for consdering favoured agriculturd lands (FALS) in a study of
poverty dleviation on margind lands:

Through degradation they can shift into the low productivity category (margind) of either
rainfed or irrigated lands. As pointed out in comments by severd of the centres on the

L Kelley, T.G and P.P. Rao. 1995. “Marginal Environments and the Poor: Evidence from
India” . Economic and Political Weekly. Val. xxx. N0.40.

2 Fan, S. and P.B.R. Hazdll. 1996. “ Should the India Government Invest More in Less Favoured
Areas?” . IFPRI, Washington D.C.

3 This figure contrasts with an estimate made in the mid 1980s - 370,000 poorest of the poor

(using the criterion of the poorest 20% for each country) on low potential lands, in: Leonard,
H.H. (ed). 1989. “Environment and the Poor: Development Strategies for a Common
Agenda” . Transaction Books. Oxford.

Pinstrup-Andersen, P. and R. Pandy-Lorch. 1994. “Alleviating Poverty, Intensifying

Agriculture, and Effectively Managing Natural Resources’. Food, Agriculture and the
Environment Discussion paper 1. IFPRI. Washington, D.C.
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Phase | report of the sudy, the clearest example is dinization of irrigated lands. The
impact of this processisincreasng poverty on an increasing stock of margina lands.

Through further productivity increase, particularly in quadrant 1, they should provide
employment opportunities for rurad poor who would otherwise contribute to pressure
(degradation) on MALSs or to accelerated conversion of forest to MALS.

Similarly, the processes of reduction of pressure on naturd resources as a means to
poverty dleviation would aso goply to employment opportunities generated in vaue-
added or off-farm activitiesin FALs.

In addition to the role of favoured lands in poverty dleviation for present and future rura
populations in margind aress, thereis dso the question of research directed to the poor on favoured
lands themsdves. This is a fundamenta Strategic question for the CGIAR in terms of the baance
among research investments which address a range of rura population target groups from a poverty
dleviation perspective. Thereisadso amgor question of yield maintenance research in FALS. There
Is a continuum from investments designed to: rehabilitate the productive capacity of the resource, i.e.
reverse the degradation process, consarve the “sate’ of resources, and implicitly their yield
capacity; and enhance yidds.  The fird two ae land improving invesments, the third is

“technologicd dmgé’l.

It is evident that priority of research related to poverty dleviation in al aress (favoured
and margind) through changes in the cultivated area, employment and income generated on FALS
by reducing shifts to lower productivity, investment in productivity increase, human capitad, physica
infragtructure and ingtitutional change, should be judged by the cogt-effectiveness of research
expected to have poverty aleviation impacts for the various target groups. The Pand is aware that
we are a long way from specification of these target groups. Nevertheess, the linkages and
dynamics of movement among classes of land and changes in the numbers and location of the rurd
poor, dictate that any srategy of rurd poverty dleviation on margind lands take into account the
socid codt-effectiveness of research on favoured lands, and should incorporate the spillovers to
other areas. The framework for cost-effectiveness andysisis discussed in Annex 111,

The dilemma of research on MALSs vis-a-vis FALS has been characterised by de Wit? -
“well endowed regions are able to meet demands at relaively low prices ... this marginaizes less
endowed regions because their terms of trade are eroding. Scarcity of funds, and the lack of
political power of (these) regions makes it unlikely that the transfer of money that would be needed
to revert such marginalization processes will occur in the foreseegble future..... Agriculturd research
which is oriented to improvement of least endowed regions may open up

new posshilities in some Stuations. However, in many cases its results are more readily applied in
regions that are better off.” Accepting this premise, a key issue for the CGIAR is the weighting of
poverty in the formula discussed in Annex I11.

Scherr, SJ. and S.Yadav. 1996. “Land Degradation in the Developing World: Implications
for Food, Agriculture, and the Environment to 2020". Food, Agriculture and the
Environment. Discussion Paper 14. |FPRI, Washington, D.C.

2 De Wit, C.T. 1990. “Understanding and Managing changes in Agriculture” in JW.G. Jones
(ed.) “ System Theory Applied to Agriculture and the Food Chain”, Elsevier.
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2.8. Current CGIAR Activity in Poverty Alleviation on MAL

Based on the foregoing definitions of MAL and FAL, the CGIAR invests about one-third
of its resources in the favourable agricultural lands of quadrants | and Il (FALS), and the remaining
two-thirds on the margind agricultura lands of quadrants 11l and IV (see Annex V). Consdering,
however, that targeted MALSs include productive areas such as the cracking “black cotton” soils of
India and western Africa, the poorly drained “inland valeys’ of West Africa and the infertile
“Cerrados’ of Brazil, it would also seem appropriate to draw the conclusion that three quarters of
CGIAR resources are being applied to increase the sustainable productivity of lands with high agro-
ecologicd potentid.

In terms of the three primary thrusts of research (see section 3.4), estimates of resource
dlocation indicate that around 30% support activities aimed a generating improved biologica
opportunities, close to 50% go to the intengification and diversfication of production systems, and
the remaining 20% to policies and inditutiona issues.

Current activity categories, however, are not sengtive enough to indicate actua resources
alocated to dleviating condraints for the margina poor. An assessment of objectives, outputs and
beneficiaries of the 374 projects endorsed for 1997 showed that 25% are fully targeted at poverty
dleviation on MALs and 7% in FALs (Annex V).

2.9. From Marginal Landsto Marginal Population

In reviewing the figures presented in Sections 2.6 and 2.8 derived from a biophysica
definition of MAL and FAL, the Pand came to the conclusion that the inconsstencies and lack of
data on the underlying ste-specific forces driving the rura poverty process were such as to
invaidate their usefulnessin guiding CGIAR drategy towards poverty dleviaion on margind lands.

On the surface, the exigence of two-thirds of the rural poor on MAL would fully justify
the CGIAR's concern with poverty on these lands. This is further reinforced if one accepts an
underlying hypothesis of the Lucerne Declaration, that Green Revolution techniques have had limited
impact on productivity for poverty dleviation in MALS, so defined. However, on further reflection
the Pand concluded there was no evidence to support this hypothess. There are areas where
CGIAR research has not contributed to rura poverty dleviation but they are not confined to MAL.
In addition, there are MALSs which have shown significant response to research by the System in
terms of productivity and, by inference, poverty dleviation. MAL is Smply not a good proxy for
where the poor people live or where the CGIAR has had littleimpact. Under these circumstances it
was decided to discard biophysica productivity of lands, whether in the pure sense of world soils
and cdlimate, i.e. ML, or in the redtricted sense of those areas currently in agricultural use, i.e. MAL,
asthe point of entry for assessng CGIAR drategy

with respect to rurd poverty dleviation.

The Pand had congderable difficulty in finding a subdtitute term for ML or MAL which
repected an interpretation of the intent of the terms of reference to be that the study address
drategic issues in research amed at poverty dleviation on lands which were intuitively consdered as
biophysicaly margina and which clearly were bdieved to support high concentrations of rura poor
who had not benefited from Green Revolution research e.g. the Himalaya, Andes, desert margins of
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WANA or tropicd forest margins. In fact, the Pand believes that the above interpretation of the
intent has been respected. For want of anything better the term adopted as the “unit” for evaluation
of drategy was “margina ared’ (MA), i.e. one with a high incidence of rural poor subject to a
relatively homogeneous set of conditions which determine why they are poor (see section 2.10).
This obvioudy includes biophysica conditions.

In spite of the fact that MA may be gpplied to any combination of biophysically margina
or favoured land, the Pand dected to use this term in Chapters 3 to 6 in examining options open to
the CGIAR to address rurd poverty through change in: policies and inditutions; new and improved
technologies and diversfication of land use and income sourcesin MAS.

2.10. Poverty Processeson Marginal Areas

The Pand considered the forces driving the processes which retain people in poverty on
MAs, in terms of the inter-relationships between the resources and knowledge available to these
people and their incentive to use them for sustainable enhancement of livelihoods. This relates to the
guestion of congtraints to access of the poor to knowledge, natural resources, markets and off-farm
income opportunities (including the options to migrate). Condraints are generdly regarded as
rooted in inditutions and policies.

Margina aress, because of characteristics such astheir isolation, perceived low and risky
productive potentid, and the indgnificant economic and associated politicd power of their
inhabitants, typicaly have been neglected by centrd governments. As a result, only limited public
investment has been made in education, hedlth, infrastructure, etc. Little interest has been shown in
determining the aspirations of margind people or their knowledge of how to cope with harsh
environments as a basis for focusing public action responsive to their capabilities and needs. In view
of the high costs of providing qudity services to such aress, it has been argued that accelerated
development in other sectors - non-margind rura areas, industry, services - would be sufficient to
attract migration on a scale which would increase the resource base (and income) per capita for the
resdual population.

The “trickle down” theory of development and poverty dleviaion in most margind aress
has not worked. Populations in many are increasing in absolute numbers in spite of migration, and
increase is likely to continue, probably at a decreasing rate, for some decades. Without investment
in the “resource basg’ of these people, with expanding populations the expectation can only be
progressive extenson of poverty and degradation of the soils and forests on which they depend for a
large part of their sustenance.

In agriculture, ingppropriate research has been blamed for not taking into account
indigenous knowledge and the opportunities and congraints which gpply to the Ste-specific
characteristics of MAs. Thus, it is asserted that few research results have led to widespread or
sgnificant improvement in the welfare of margina people. Thisis undoubtedly true in many instances
but is merdy one symptom of the underlying cause of margindity, i.e. the indtitutional and policy
arangements.  Without any negotiating leverage by margind communities on the decison.makers
respongble for the amount and type of investment in MAs, these investments tend to be smdl and
poorly adapted to the requirements of the people. This gpplies equaly to agricultural research and
extenson investments (and other areas such as education, hedth or infrastructure) which have been
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unable to respond to complex diverse requirements for sustainable exploitation of opportunities
deriving from natural resources and vaue adding micro-enterprises.

However, the problem is not technology as such. Rather, it is the inditutiond
arrangements which determine what and how agriculturd research and extension is carried out,
together with the whole range of support services (credit, roads, communications, schools, etc.);
resource entitlements; the functioning of markets; and local capacity to manage their own affairs’. A
matter of concern is the breskdown of common property systems in some areas where they
comprise an important part of the risk-sharing and surviva strategies of poor farmers and herders on
lands with highly varidble rainfall (see Box 1).

It is evident that the indtitutions and policies which drive the poverty process are country-
specific. Nevertheless, the CGIAR appears to have a role to play, dbeit smdl, in heping to
introduce poverty dleviation drategies for the poor living in MAs. Among the principal avenues
open tohzthe CGIAR are those dready outlined in the TAC report on policy and management
research’.

2.11. Implications. Recommendationsfor the CGIAR

The Pand is fully aware that by discarding the biophysicd criteria for defining ML or
MAL, it is violating the spirit of the terms of reference. By redefining the issues in terms of MAS
which may occur on any combination of FAL and MAL, the issue of poverty dleviaion is being
placed in a global context, rather than being confined to margina lands and the rurd poor who
derive a large part of ther livelihoods from them, and who a priori are believed to have been by-
passed by the Green Revolution. Nevertheless, it is sustained that this is merdy another way of
cutting the pie. The key quegtion is fill where are the concentrations of poor who have been
by-passed by CGIAR research. The criterion for distinguishing the by-passed from the non-by-
passed rurd poor is different. It carries the implications that conditions for marginaity of people
adsoexig on FALsasisimplied in Table 2.1, eg. landless and land poor (farm size issues).

! Jodha, N.S. 1995. “Enhancing Food Security in a Warmer and More Crowded World: Factorsand
Processin Fragile Areas'. In Climate Change and World Food Security (ed. T.E. Downing).

TAC. 1996. "Perspectives on Policy and Management Research in the CGIAR'. Document No.
SDR/TAC:IAR/95/26.1. Rome.
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Box 1. Common Property Resources and Marginal Lands

Rural common property resources (CPR) described simply are community resources
where every member of the community has access and reciprocal obligation to help in their
regulated use, without any exclusive private right to claim and sale any part of the resources.
In the developing countries they include community grazing lands, forests, watering points,
watersheds and (in a de facto sense) most of the public lands not assigned by the state for
private use or public reserves. Much of these latter areas may be considered de facto "open
access', i.e, there is no management by a community, individual or the State.

CPRs play an important role in: consumption by the rura poor as a source of supplies
(e.g., fue, fodder and food); incomes through collection as well as processing and sale of wild
products - especially during the seasons and years when crop incomes are not available; and
enhancing nutrient availability to draft animals needed for crop farming.

In some areas rural poor derive as much as 30 percent of their consumption from
CPRs. Moreover, in villages with productive CPRs, they provide crop income aswell. Thus,
CPR-PPR (private property resource) based activities have significant complementarity.
However, in most countries due to institutional, policy and demographic changes, CPRs are
under severe stress. Area has declined due to legal or illegal privatisation and with weskening
of the culture of group action productivity has deteriorated. In practice, CPRs have become
open access. This suggests research aimed at rehabilitation of CPRs with two inter-related
components. (i) technology oriented measures (in terms of germplasm, agronomic practices
adapted to communa management) and (i) ingtitutional arrangements (which could help in
promoting group action and better regulated use, including lands currently in open access
exploitation. Research focused on enhancing the range of options for the poor in MAs should
include the CPRs. Similarly, local leve initiatives through participatory research could address
the ingtitutional dimension of CPR rehabilitation and management.

The above possihilities can be incorporated into the Systemwide initiative on property
rights and collective action coordinated by IFPRI. As apart of thisinitiative, the question of
selective privatisation of CPRs can aso be examined. Especidly in the African context, there
is apush for land-titling supported by the donors. The justification is to ensure proper
incentives for land users and create collatera for credit for the farmers using common lands.
The CPRs - due to their wider spread in terms of access and spatial location, offer multiple
options to the poor to cope with risk. By promoting individual land entitlements, the policy may
tend to restrict the range of options and access to resources and opportunities available to the
poor. Thereisroom for research to examine the trade-offs.
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One way to reduce the scope of a“margina lands’ study in the initid stages would be to
exclude any consderation of MAs on the 800 million ha classfied as FAL. One might justify thison
the grounds that these are the areas which mogt clearly have benefited from the Green Revolution - if
thereisresdua poverty on thisarea, this could be addressed as part of agloba rura poverty study.

However, the conclusion was that, because of:
- heterogeneity of ML and FL (or MAL and FAL) in landscapes,
- thelikdy overriding importance of inditutions in defining MAS,
- thelinkages between MAs and norntMAs in poverty dleviation within MAS,

- thecritica importance of income in poverty aleviation which dictates a research focus on:
food and non-food products (and associated value added); opportunities and constraints
to off-farm sources of earnings and productivity from forest areas, coastal zones and
savanna woodlands (not incorporated in the definitions of FAL and MAL), and

- thelikelihood that definition of MAs on non-favoured areas will probably spill over into
definition of MAs on FALS, agan because of country or region-specific inditutions
driving the poverty process,

it would be more efficient to specify MA without regard to an arbitrary didtinction between
biophyscaly favoured and margind lands. Given the exiging mix of work in the centres (see
Chapters 3-6) it is not clear the extent to which this explicit focus on poverty adleviaion would imply
changes in the actual research project work done by the centres.

With the above in mind, the Pand puits forth the following first recommendation:

Recommendation 1: The CGIAR needs to sharpen its strategic focus on poverty
aleviation particularly in setting priorities for research related to marginal rural
areas. A prerequisite is development of a geo-referenced database linking
biophysical land conditions with poverty and with the processes that produceit (i.e,
the dynamics of poverty).

In order to meet this chdlenge, the System, and individua centres within it, will need to
develop a database rdevant to the design and assessment of options that lead to more effective
impacts on income of the rurd poor in highly diverse margind areas. Elements of this database will
be the soil, climatic and terrain conditions. However, as the centres have pointed out in their
comments on the Phase | report, there are many other e ements which are equaly or more important
- production systems, human capitd, market access and infrastructure, ingtitutiond and policy
congraints and the number and location of the rurd poor with respect to any or al of the above
characterigtics. A logica place to start this activity would appear to be the centres” expertise on the
geographic areas with which they ded; perhgos initidly by developing an intuitive Geographicd
Information System (GIS) which can be progressvely improved by formd or informa methods.
The issue of dte specificity, diversity and complexity must be addressed to identify points of entry
which are rdlevant and consstent with the CGIAR s scale,

The quedtion here is the extent to which centres may move towards targeting Site-specific (or
through a typology, stuation-specific) rurd poverty through research which meets the “internationd

public goods’ criterion.
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Mesting this recommendation is regarded as a prerequiste to action on the three
recommendations put forward in Chapter 3. The Pand is convinced tha the centres” scientific
expertise, coupled with their field experience in mogt, if not dl, of the diverse MAS, represent a
unique resource in coming to grips with the information/andyticd chdlenge. Thus the work should
be undertaken in a coordinated fashion by the centres themsaves. IFPRI and ISNAR could take
leading roles in providing support to the activity. An opportunity exists to initiate this process in the
up-coming MTP exercise.
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CHAPTER 3 - POVERTY ALLEVIATION ON MARGINAL AREAS
THE ROLE OF THE CGIAR IN REMOVING CONSTRAINTS

The previous chapter made it clear that the nature and causes of the poverty found on
margina areas vary widely with the type of conditions which determine margindity of the rurd
population. Thus, there are significant differences between the poor farmer on the mountainous
hillsdes of the Andes or the Himdayas, the farmer surviving on the fringes of the Amazon forest or in
the Zaire Basin, and the farmer on the drylands of the African savanna woodlands.

The solutions to aleviate poverty for the inhabitants of these diverse lands are as varied as the
Stuations encountered. However, there are some common threads - Some common requirements
and opportunities - that relate to most of the diverse rural poverty Situations encountered. These
involve the actions that are necessary to dedl with the resource, knowledge, and incentive condraints
that are the fundamentd barriers to poverty dleviaion. Thus, the Panel has identified three types of
requirements that dl Stuations have in common:

. Reforming policiesand ingtitutions. Thisinvolvesimproving the socid, ingtitutiond, and
physicd infrastructure (access to markets and market information; price policies, accessto
credit and essentid purchased inputs; establishment and strengthening of markets, improved
property rights; improved roads, communications, transportation, and so forth);

. Generating and diffusng new and improved technologies. This appliesto crop,
livestock, forestry, agroforestry, and fisheries. The new technologies need to fit the various
biophysicd and inditutiona characteristics and condraints of the diverse agricultural and
associated lands;

. Diversifying land use systems and income oppor tunities. Thisincludes increasng access
to off-farm employment (e.g., through forestry, fisheries, and agro-industria opportunities
associated with improved postharvest technologies, small-scale enterprise devel opment, etc.).

Figure 3.1 provides an overview of how these three categories of requirements/opportunities
link to poverty dleviation for those who livein MAs. We emphasize the point that it generaly takes
integrated action in dl three areas to bresk the "vicious circle of poverty and to move amargina
popul ation aong the development path.

Because these three basic requirements are common in principle and concept (although not in
operationd detall) for nearly dl margind land-poverty types, they provide promising areasin which
to search for the internationda public goods research opportunities, which are the focus of the
CGIAR. Thus, welook at them in more detail in the following chapters, after daborating the
Panel’ s understanding of what the CGIAR focus should be in this area.
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Figure3.1: Poverty Alleviation on Marginal Agricultural Lands
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3.1. Thelnternational Role of the CGIAR

In congdering the CGIAR'srole in poverty dleviation for the poor residing in the margina
aress of the world, the Panel took into account two basic facts. 1) the CGIAR accounts for only a
smdl proportion of globa agriculturd, forestry and fisheries research; thus, the most that the CGIAR
can hope for isto become an advocate and a catayst, dbeit akey one, for pogtive action; 2) the
CGIAR's particular advantage - and its mandated role - isto provide internationa public goods that
can contribute to sustainable poverty dleviation.

The Pand’sinterpretation of the role of the CGIAR System is based on TAC conclusions,
confirmed by the CGIAR members. Thus, internationa research initiatives undertaken within the
System should (TAC Soil and Water Study):

Produce research results of an international public goods nature; they should provide benefits (either
directly or through externalities) across national borders.

Globalize (or standardize) methodol ogies used in local studiesto ensure comparability of results across
ecoregions, and for use in researching common themes or problems within ecosystems; this should
include methodol ogies that integrate biophysical and socioeconomic research.

Involvelocally relevant and responsive research within ecoregions (or watersheds), but with a global
perspective to (1) take advantage of economies of scale in research, (2) maximize use of spilloversfrom
research, (3) reduce transactions costsin doing research, and (4) allow efficient movement up the learning
curve.

Be multisectoral and multidisciplinary in nature and scope, recognizing the different sectors and
disciplines dealt with across the CGIAR System. (Thus, for example, the CGIAR Systemwide SWNM
Programme, or the proposed Water Programme should be explicitly linked to ecoregional activities, to
germplasm improvement and commaodity research activities of selected Centres, and to various policy
related research issues pursued by such Centres as IFPRI, e.g., in the area of water policy and common
property resource management).

Take advantage of complementary activities of different suppliers of research, both within and outside
the CGIAR System and contribute to the work of others, both NARS and advanced institutions.

Keeping these priorities and criteriafor CGIAR involvement in mind at dl times, the Pandl
then consdered the CGIAR current activity, role, and options for the future in each of the three
areas described above.

3.2. Gender Considerations

The Panel recognized a genera point that applies to most MA poverty Stuations -the
importance of women and the importance that needs to be given to gender issues. According to
FAO's latest statistics', women's conttribution to agricultural production in Sub-Saharan Africais
some 60-80 percent of the total (compared with 50 percent in Ada and 40 percent in Latin
Americad). Further, indicative figures for developing countries show, according to FAO, that no
more than 5 percent of extension resources are received by women; yet in many areas more than
50 percent of household's are headed by women. Women's “invisbility” is further accentuated by
their lack of political power and socid representation. They are less educated and, thus, their
contribution toward food security often islessthan it could be. FAO concludesin its briefing paper

1 FAO 1996. "Women Feed the World'. FAO Fact Sheet, World Food Summit, 13-17 November 1996,
FAO, Rome.
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to the World Food Summit that:

Since the 1970s, the number of women living below the poverty line hasincreased by 50
percent, in comparison with 30 percent for their mae counterparts. More than 70 percent
of the 1,300 million poor people today are women.

And many of these poor women livein MAs of the world and thus are of prime interest to
the present study. The Pand did not fed that it should single out the gender issue in a separate
chapter or section, but rather treat the issue as an dl pervasive one that applies throughout the
discusson that follows; and should be a centra consideration, regardless of the path taken towards
poverty dleviaion in MAS.

3.3 Scope for Research-Based Solutionsto Rural Poverty

Rurd poverty, particularly that associated with margina aress, is aproduct of multiple
factors, some of which fall outsde the scope of research generated by the CGIAR and others.
Neverthdess, the System does have a significant opportunity to bring to bear scientific objective
anaysis which could have an important catalytic impact on NARS, NGOs, the private sector and
resource user communities.

Table 3.1 characterises some of the most critical gaps between the requirements for research
and development (R& D) for MAs and the features of ongoing research efforts. Frequent reference
has been made to the lack of information on MAs and the way their inhabitants gain alivelihood.
Thisisno accident. Those respongble for decisons to collect information have congdered it as
either unnecessary, too costly, or alow pay-off invessment. The gpproach requires targeting the
MAs, the population groups living on these areas and the rura poverty sub-sector within the
population. For any area or group, information required would include biophysica and socid
diversity, resource use patterns, surviva strategies, sources of income and employment, migration
and the dynamics of change. Focus of research based on this information should be aimed at
increasing the range and quaity of options open to the poor for:

- deriving income from the resources available to them;
- operating more effectively in the market for goods and services.

This option-centred approach would be based on analysis of constraints and opportunities' to
systlemdtically accumulate information on options and the types of MA poverty Stuations in which
they may be gpplied. The chdlenge to the CGIAR isthe generation of viable partnerships and
formulation of aresearch framework to guide the work of NARS, NGOs, etc. in assembling

diagnoses and innovative fied experience which will be cumulative and enriched by comparative
anayses.

3.4. TheWay Ahead for the CGIAR - a Summary

The road to poverty dleviation for the poor living on MAsisarocky and twisting one.

! FAQ, 1995. “Special Programme on Food Production in Support of Food Security in LIFDCS: Advisory
Note on Participatory Analysis of Constraints and Opportunities'.
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Negotiating it will require concerted effort by many parties, hopefully working in concert and in a
coordinated and effective way together. Therole of CGIAR will be aminor, but crucid one. There
isnot much that the CGIAR can do, but what it can do is essentid to the process.

@

e

©)

Basicdly, the Pand seesthe CGIAR as being able to move further in three main directions:

It can provide support to policy and indtitutiona reforms, through its work on identification of
poverty processes and congraints to its aleviation; work in the area of identifying, locating,
and classfying the areas and types of poverty for which it is best equipped to address, and
work in the area of policy and indtitution strengthening. Many of the critica needsin the latter
area dready have been explored by the pand producing TAC' s recent strategic studies on
policy research and indtitution strengthening research and service needs.

It can continue with its maingtream work with commodity improvement in agriculture,
forestry, agroforestry, and fisheries, but with added emphasis on breeding and agronomic
work related to the needs of the MA conditions, e.g., need for drought tolerant varieties,
work on integrated soil nutrient and water balances and utilization, work on |PM and other
more environment friendly gpproaches to agriculturd intengfication and improvemen.

The CGIAR can continue on the path of increased support to natural resources management
research, and research related to land use diversification and land use systems approaches to
the problems of MAs. Thistrend was Started some eight years ago, when the CGIAR
diversified and expanded its mandate to take on forestry, agroforestry, and fisheries. More
recently, the System has endorsed TAC' s recommendations and centre initiatives with regard
to greater focus on Integrated Natural Resources Management, soil and water research,
integrated pest management, ecoregiona approaches to research, expanson of work on
postharvest technologies, and various policy and ingtitution strengthening activities that
contribute to more diversfied land use and farming systems gpproaches.
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Table 3.1: Imperativesfor Poverty-Oriented R& D and Dominant
Characteristics of Current Research for MAs

1 MA Contextsand R & D
Imperatives

2. Dominant Featuresof R & D by
CGlothersand the Gaps between (1) and

G

A. Imperatives of Soil and Slope Related
Congtraints (eg., erodibility, fragility, low fertility,
low depth, etc.): Technology for Resour ce
building, gabilising, upgrading, protection,
conservation; Crop types. shallow rooted, nitrogen
fixing; annud-perennid compdtibility, favouring
intendve-extendve land uses, strengthening integrated
farming sysems including the use of CPRs.

Condderable R & D results on soil-moisture
conservation measures; agroforestry, crops (coarse
grains, legumesto suit MAL). But work less oriented
to loca stuations, focus on intendfication ignoring
extengfication and system context; not enough
learning from indigenous systems, impects in scattered
pockets, domination of product-centred over
resource-centred R & D.

B. Imperatives of Water-related

Congtraints (eg., short and fluctuating growing
season, frequent droughts etc.): Moisture
management: small-scale water harvesting, moisture
conservation measures, Crops resistant to moisture
uncertainty and scarcity; flexible input regimes;
potentid for multiple usage and sdvage vdue as well
as divergfication.

Congderable results on drought resistant varieties,
water conservation. But not oriented to their rolein
farmers overdl drategies agangt moisture
uncertainty, scarcity and diversfication;
water-harvesting/moisture conservation technologies
developed but their adoption il limited both due to
scale factor and need for group action, aswell as
inahility to link them with tota farming system.

C. Imperativeof diversity based
opportunitiesand constraints:

Site-specific Technologiesfor crops and resource
management to suit soil/dope/moisture and
infrastructurd diverdty - involving
crops/livestock/vegetation; focus on minor crops,
niche opportunities, common property resources,
etc., in a"systems framework™.

Work focused on limited crops and thelr attributes
(eg. grainyidd and not total biomass), ignoring the
need for diversfication, and harnessng

| ocation-specific niche with high pay-off; limited
learning from traditiond systems for adapting to
limitations and opportunities of MAS,

D. Imperatives of biophysical conditions
related to social processes. Strong agro-
ecosysten socid system linkages to shape choice and
design of production options and practices as a part
of diversfied farming system; Ingtitutional
arrangements for resource-use regulation.

Despite good work on farming systems, research has
been persgtently top-down disregarding indigenous
systemns and participatory approaches, resulting partly
from subsidiary role of socid sciences; inadequate
attention to ingtitutional aspects.

Source:

Adapted from Jodha, N.S. 1991. "Sustainable Agriculture in Fragile Resource

Zones: Technological Imperatives. Economic and Political Weekly. Vol. 26 (13).
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The CGIAR System has been moving towards expansion of activities that relate
directly or indirectly to the poverty issues encountered in the MAs. The Panel now is
suggesting that this focus be strengthened and that some of the System’ swork be directly
targeted to poverty dleviation for those living in MAs - dways keeping in mind, of course,
that the Systemn should only be addressing those issues which have internationd dimensions
and for which the internationd public goods congtraint holds, and for which the System and its
centres have a clear advantage vis-avis the many other actorsinvolved.

Itis clear to the Pand that afocus on poverty aleviation brings with it anumber of
chalenges rdated to the identification, development and organization of research. Chief
among these is that because of the heterogeneity and site-specificity of MAs and their internd
diversity and complexity, there is a need to develop new forms of partnerships with NARS,
NGOs, developed country indtitutions, and multi and bilateral agencies. Poverty dleviation as
an over-arching objective implies aset of actors and a set of actionsthat go far beyond the
areas in which the CGIAR has strengths. The Pand stresses this point and its firm conclusion
that the CGIAR should not spreed its efforts too thin. The three broad aress of activity
discussed above are ones in which the CGIAR legitimately could become - or is - involved.
However, itsrole will be narrow and smdl, abeit important. The key to successis
establishment of the right kinds of partnerships. Its focus on systematic accumulation and
dissemination of information and on methodology for addressing complex ste-specific rura
poverty Stuations should provide the necessary legitimacy to attract other actors. Thus, the
Panel recommends that:

Recommendation 2: The centres should establish new forms of partner ship

in order to effectively addresstheir rolesin a broader poverty alleviation
strategy related to thosewho livein marginal rural areas.

The Pand bdlieves that the poverty dleviation focus can help provide impetus for
development of innovative and effective approaches to partnership with NARS, NGOs and
various other groups. Such partnerships will depend on finding complementary sources of
funding for dl partnersinvolved. It will dso imply development of incentives for long term
collaboration and cooperation, since poverty dleviation is an evolutionary process. These
activitieswill be facilitated once the eco-regiond gpproach becomes operational.

Two additiona points regarding the way ahead need to be stressed here:

Need to understand land and water degradation processes. Asdiscussed inthe
TAC Soil and Water study, thereis need to improve our understanding of land and water
degradation processes. Thisis relevant to the purpose of the present study. There appears
to be little hard evidence linking the poor, in contrast to the non-poor, to accelerated resource
degradation. Degradation processes need to be understood and then linked to the poverty
processes. Inthecaseof MAS, reversd of their degradation processes will require
resource-centred technol ogies beyond the crop-centred focus which has characterised much
agricultura research to date.

Need to under stand why resear ch results on the shelf are not used for yield
enhancement. Whether one is considering policy/ingtitutions research, technology and
systems research, or research on diversification options, there are many good results on the
shelves of research centres which have never been used. Asaso suggested inthe TAC Sail
and Water sudy, the CGIAR System needs to understand better why good technologies are
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not put to use.

There is consderable pressure to expand research designed to reduce the rate of
resource degradation which has led to encroachment on forests, salinization, loss of wetland
and erogon. Results are manifested in severe shortages of fuewood, the drying up of springs
and dreams, loss of vauable and rdatively unique sources of genetic diveraty. For example,
some of the richest areas of biodivergty in the East and Centrd African highlands are under
threat of disgppearing due to changes in land use management. The Pand debated
developing new and separate recommendations regarding both degradation and productivity,
and decided that it could make the points better by reaffirming the recommendations as they
came out of the TAC Soil and Water study, but with the added emphasis on linking the
resulting information with poverty processes related to margina aress. Better information is
needed on the degradation processes, couched in the context of issues related to fragility and
reslience, and to consderation of issues relaed to pollution, biodiversty loss and loss of
other environmenta services. Thus, the Pand puts forth the following two recommendations:

Recommendation 3. The CGIAR System should develop improved
mechanismsby  which centres can be involved with other partners in
gener ating and interpreting  improved scientific evidence on: (i) the
extent and magnitude of the impacts of agriculture, forestry and fisheries on
the degradation or enhancement of natural r esour ces and the
consequences for production and food security; and (ii) the linkage between
poverty and observed resour ce degradation.

Recommendation 4: Expanded collabor ative mechanisms and activities
should be developed among the centres, and between centres and their non-
CGIAR partners, tohelp focusresearch and ingtitutional strengthening on
issuesrelated to adoption, adaption, and utilisation of research results that so
far have remained unused.

The Pand is concerned that its recommendations related to expanded research,
particularly on technologies, should be redlistic and should take into account the problems in
dissemination and adoption of such research. In a poverty aleviation context, the poor would
not benefit from more and more research if the results merely St on the shelves of the
stientigs and their agencies. This recommendation links closaly to the discussion in Chapter
4 related to developing a better understanding of the aspirations and incentives of the poor
from MAs.
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CHAPTER 4 - REFORMING POLICIESAND INSTITUTIONS:
ROLE OF THE CGIAR

No matter how good the qudity of land, poverty cannot be addressed effectively if a
perverse set of policies keegps people from meeting their potentias and effectively keegps them
from taking advantage of opportunities to better themsalves economically. The poor in MAS
in most cases are not poor only because of the biophysica quality of their land resources. In
fact, in many MAs, there are large pockets of land that are of quite good qudity for
agricultura production; but indtitutiond or policy barriers keep the poor farmers poor.

The conceptuad and andytical framework developed in Chapter 4 indicated that
reform of policies and indtitutions is one of the three mgjor areas of need that cuts across
nearly al poverty stuaionsfor those living on the MAs of the world. 1n the present chapter
we address this area of concern in terms of &) what it involves; b) what the CGIAR currently
isdoing to ded with it; and ) what the Panel sees as the options for the future for
intengfication of CGIAR effort in this area

It isclear that research is needed to identify the specific types of poverty Situations,
and the poverty processes encountered in different geographical areas. Once such
information isin hand, then research is needed on the policy options that best can remove the
barriers that exist in goecific poverty Stuations. Thistype of information is also essentid for
design of other research targeted to poverty dleviation where policy or ingtitutional congtraints
are expected to persist.

4.1. Nature of thelssues I nvolved

The Pand considersthat there are three basic categories of barriers to poverty
dleviation in MAs those related to availability of knowledge (people knowing whet is right
and possible to do, and how to do it); those related to availability of resources (people
having the ability to take action, purchase necessary inputs, and o forth); and those related to
existence of incentives to take action toward poverty dleviation (people having the
moativation to do it).

To ded with these congraints, governments have three basic types of policy
indruments: regulatory mechanisms, fiscal and financial mechanisms, and institutional
mechanisms. An effective policy and ingtitutiond reform program must ded with al three of
these in the context of dl the barriers encountered. A holistic approach is essentid, snce al
the pieces have to fit together.

4.2. Current Activity and Future Optionsfor the CGIAR

Examples of targeted activities here are IFPRI's research projects on: (i) sustainable
development of fragile rainfed lands; and (ii) policy, technology and ingtitutiona options for
aresting deforestation and resource degradation in the forest margins of the humid tropics.

Thefirgt project expects to generate knowledge about fragile land management for a
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wide group of usersincluding policymakers, aid agencies, development agencies, NGOs,
researchers, farmersin Centrd American hillsdes, East African highlands, Southeast Asan
hillsdes, West African Sahel and dryland Indiaworking on natural resources management
and in promoting sustainable land management. The second project expects to produce a set
of palicy, technologica and inditutiona indghts of broad applicability to the problem of
managing growth and resource use in the humid forest regions of developing countries. Those
likely to use the knowledge include researchers and administrators in NARS and
policymekers a dl levelsin developing countries and policymakersin ad and lending
agencies. The ultimate beneficiaries of this research are amall farmers and the communities
they comprise, aswdl as larger farming operations and populations engaged in extractive
activities.

Asexplored in Chapter 2, in many MA poverty situations, the key bottlenecks are
related to weak ingtitutions and perverse or ineffective policies. Whilethe CGIAR System is
addressing some of these issues, they need to be emphasized more, particularly in a poverty
dleviation context.

However, afundamentd problem islack of adequate data on the location, nature,
extent, and causes of rurd poverty in the MAL regions of theworld. Thus, the Pand seesas
afirg priority the development of a useful data base that will help centres (and their partners
in this poverty dleviation work) identify target populations and issues, assess which
comparative situations should be addressed by CGIAR work, and design approaches to the
research likely will be most productive. An example of CGIAR involvement in assambling
basdline data and background diagnostic studies of ingtitutional and policy issuesin a broader
problem-solving context is the Alternatives to Sashrand-Burn (ASB) programme. Itisan
example of how the System fits within the overdl picture, focusng on the internationa public
goods aspects (through the comparative studies of sites and through work with NARS that
involves spillovers). It isdso an example of how poverty dleviaion, community stabilization,
and environmenta protection objectives can be brought together in an integrated fashion.
Other Systemwide initiatives dso have smilar objectives for internationd comparative andysis
of specific Ste sudies, in some cases using the ecoregiona gpproach, which the System
presently is struggling to define and operationaize (cf. the ongoing Centre Directors study to
operationalize the approach).

The Pand believes that the added emphasis and focus on poverty dleviation asa
direct target for research may help to add further focus, clarification, and logic to the
ecoregiona approach to ingtitutiona and policy research - an internationaly productive and
vdid activity for CGIAR involvement, expected to lead to locdly reevant results useful, both
in terms of development of research processes and in terms of substance.

CGIAR research should be focused on understanding the processes by which poverty
can be dleviated, particularly in the context of what is possible for the MAs on which the
poor live. 1t should compare across countries the dynamics of MAs as they move in and out
of that category; it should be comparing the potentia contributions of crops, livestock,
fisheries, forests and trees, of policy changes, of option for value added and off-farm
employment, and of technology advancements under different country and regiona
conditions; and it should draw process oriented conclusions from such comparative research.

Centres within the System should be working on improvementsin the information base on
poverty; they should be working on the means for improving condraint analyss on poverty,
i.e, on the means for identifying the key condraints to poverty dleviaion in given rurd
development contexts. Such process research (strategic or gpplied) should involve
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consderation of changes over time, comparability of results across ecoregiona production
sysems, and mechanisms for trandating results through adaptive research done by NARS.



32

CHAPTER 5 - GENERATING NEW AND IMPROVED
TECHNOLOGIES: ROLE OF THE CGIAR

Poverty cannot be addressed for those living on MAsif there is not some improvement in
productivity on the MLs and FLswithin the respective areas. Productivity increases depend to a
great extent on improvement in the technologies available to meet the particular conditions found in
the specific MA being addressed. Correcting policy and indtitutiond distortionsis only part of the
picture; and which, in practice, have proved to be an intractable question in many countries. As
indicated in Chapter 3, the poor in MAS regionsin most cases are not poor only because of the
biophysica qudity of their land resources. In fact, in many cases, the Sgnificant areas of land within
aMA may only be missing afew technica adjusmentsin order to take off in terms of production.
Loca knowledge, combined with research can often provide the answer on how to address the
problems.

Marginal areas are margina for many reasons. In some cases, technologies can be
developed that move lands from margina productivity to higher productivity. The most obvious
exampleisirrigation of desarts - where such is economicdly feasible and desrable. However, there
are other, less obvious, but just asimportant examples, e.g., greater integration of range livestock
systemsinto mixed farming or agroforestry technologies that increase productivity and farmer
incomes, while at the same time reducing risk through diversfication.

Edtimates from FAO suggest that over the next couple of decades, about 80 percent of the
production expangon will be associated with yidd increases and some 20 percent with agricultural
land expansion’. Thereis no reliable breskdown for MAs and non-MAs. However, yield increases
will be an important source of growth on both aress.

5.1. The New Green Revolution - Technologiesfor Marginal Lands

The past gpproach to solving the food crises of the sixties and seventies in developing
countries was through the introduction of Green Revolution technologies. The result was agriculturd
intengfication on those areas which were more favoured in terms of biophysica conditions, market
access, infragtructure and supporting indtitutions or policy; heavy doses of fertilizers, - high-yidding
fertilizer respongve varieties, fast maturing species, irrigation, improved soil and water management,
and use of chemicalsto control pests and diseases. Thereis criticism of the Green Revolution
technologies, eg., that they have resulted in increased income inequdities, in problems of sdinization
and waterlogging in irrigated areas, and in hedth problems due to heavy use of chemicas. The
evidence on the seriousness of these criticismsismixed (FAO 1996°, and Freebairn 1995°).

While agriculture (induding ranching) legitimately can be blamed for most of the deforestation
that has taken place in the world, it also is the case that the Green Revolution technologies for
agriculturd intengfication have had some positive indirect environmental impacts related to forests.
For example, the CGIAR estimates that without the technologica advances brought about by the

! FAO 1996. "World Agriculture: Towards 2010'. N. Alexandratos, ed. John Wiley & Sons.
2 FAO 1996. "Lessons from the Green Revolution - Towards a New Green Revolution'. FAO Technical

Background Document 6, World food Summit, 13-17 November 1996, FAO, Rome.
Freebairn, D.K. 1995. "Did the Green Revolution Concentrate Incomes? A Quantitative Study of

Research Reports. World Development. Val. 23, pp. 265-279.
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Green Revolution, some 280 million hamore land would have been needed to produce the same
amount of whesat, maize, rice and other food crops that are part of the CGIAR mandate. Itis
doubtful whether such alarge area of land would have been available, particularly in the areas where
needed to meet the food requirements. But if even part of the 280 million ha would have been
converted for agricultura production, a greet ded more forest and fragile land would have been
cleared and degraded without the Green Revolution.

Despite the advances in technology and agriculturd productivity, and land savings that have
taken place due to increasesin per hectare productivity, forest land clearing for agriculture
continues. Almost two thirds of the forest land that is deforested every year goes into agriculturd
expangon, including cattle ranching, particularly in the case of Latin America. On that part
converted to dash and burn agriculture the result is margindization of the lands cleared after three
yearsor 0. A key point here isthat most of the deforestation is done by those poor people who
were not the direct target of the Green Revolution - the poor who either come from the MAs or
from the MAs viathe cities (the rurd to urban migrants coming home to the land).

Theway forward, in terms of reducing poverty and food insecurity and in terms of improving
the environmenta impacts of agriculturein MAs regions, will involve acomplex of factors. It will
involve taking the best from the old Green Revolution technologies and combining them with anew
generation of ideas, technologies, and indtitutional arrangements - what FAO (1996, op. cit.) cals
the Second Agricultural Paradigm:

It takes the natural constraintslargely as given and explores the possibilities for increased yields by
improved genetic material and changes in management without recourse to large amounts of external
inputs. It recognizes that there will be sizeable groups in the farming communities that are de facto
excluded from the broader socio-economic enabling environment....Examples of approaches under this
second paradigm include: breeding of crop varieties that are tolerant to adverse soil conditions;...soil
nutrient cycling;...reliance on genetic pest and disease resistance to replace, either partialy or fully,
chemical and mechanical pest control; the active use of functional biodiversity, where predators and
other natural control agents of pests and diseases are actively encouraged through the maintenance of
complex ecosystems within and adjacent to farming activities; and increased production from naturally
trypanosomiasis-tolerant cattle and small ruminants that can lower the need for large-scal e tsetse fly
eradication, with its many ecological implications (p.4).

5.2. Current Activity and Future Optionsfor the CGIAR

In the recent review of CGIAR priorities and strategies, TAC concluded that for poor
countries where much of the labour force isin the agriculture, forestry and fisheries sectors and much
of the average budget is spent on food and non-food products from these three sectors, increasesin
the productivity of biologica products (foodstuff, fodder, feed, fuewood and raw materid for
people, livestock and industry) offers the best opportunity to stimulate economic growth. The rurd
poor engaged in the production process and/or the post-production processing activities benefit
directly from such economic growth, whereas the urban poor benefit indirectly through lower prices.

A dgnificant proportion of research by the centres has been oriented to production issues
which have directly benefited the poor. A good example isthe work by IITA and their NARS
partners on the biologica control of the cassavamedy bug. Thiswork led to integrated control of
grigafor improving totd factor productivity of smdl farmersin the moist and dry savanna of
sub-Saharan Africa. This benefited the poor regardiess of the type of land. Thereis evidence that
tree fallows and fodder banks promoted by ILRI have benefited poor producersin awide variety of
margind areas in the same region. Additional examples rdate to ILRI's production systems research
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in the semi-arid tropics in maintenance of land productivity for livestock farmers, and the stresk
virus-resstant maize and the mosaic virus-free cassava cultivarsreleased by 1ITA. In Ada, thereis
evidence that farmers incomes have increased in recent years as aresult of the adoption of
ICRISAT's cultivars of pearl millet, sorghum, groundnut, and pigeonpea. In the case of pearl mille,
the am isimproved productivity and stability in semi-arid tropica environments through
development of downey mildew and ergot resistant cultivars and hybrids with drought tolerance for
poor farmers. Similar examples can be cited for Latin America, e.g. the acid-tolerant rice and
sorghum cultivars. For the WANA region, ICARDA'swork in the area of soil fertility and water
management has provided direct benefit to the producers. In addition, its research on the
rehabilitation of pasture lands has played an important part in control of degradation on grazed
hillsdes.

Deve opment of new and improved technology has been, and likely will continue to be, the
main strength of the CGIAR. In the area of technologies that can hep in the battle to dleviate
poverty for those living in the MAs of the world, the CGIAR has made sgnificant progress. The
need now is to shift somewhat the focus of selected strategic research on commodity improvement,
land use management, and other subjectsto fit within the (diverse, Ste-specific MA) poverty
dleviation focus suggested here.

This means, among other things, more attention to drought resistance and varieties tolerant to
sinity and focusing additiond efforts on the problems of the acid soils, issues related to nutrient
mining, water harvesting and other water management technologies, to name afew examples. The
choice of focus should be made by the centres, in the context of the MAs to which their research
applies, ether individudly or in concert with others

Therole of biotechnology in genome mapping and the development of cultivars resstant to
abiotic and biotic stresses dso is of importance when looking at the potentia contributions of the
CGIAR to margind lands research. There are many opportunities to develop “...technologies that
can be usefully employed given the existing, often adverse, conditions’* found in the MAs. Such
technologies can be of immense benefit to the poor; and, if coupled with activity in the other areas
discussed here - ingtitutiond and policy reform, diversfication and niche opportunities - they can
provide one important input for poverty dleviation.

Within the context of working on poverty dleviation for those living in MAS, the Pandl
believes that the centres and their various partners in research should be developing new and
improved technologies that respond to Site conditions found in MAS, eg., varigties resstant to a
variety of abiotic siresses.

This should not be interpreted to mean the centres should engage in research on genetic
improvement or management systems for hundreds of specidity crops and animas which may offer
niche potentidlsin an equa or greater number of Ste-specific (or Ste-type) Stuations. As mentioned
above, the CGIAR is dready doing research on awide range of products which are relevant to the
poor in MAs. The new dimenson may imply afew additiond products, but the main thrust ison
research (biophysicad and socid science) amed at increasing the income options available to the
poor. A prerequisiteis research to clarify the capabilities, congtraints and range of options
(agriculture and non-agriculture) available in a st of MA dtuations, into which it is expected to
apply the System's research results - species, management, value added, etc.

L Ravenborg, H.M. 1993. "Targeting International Agricultural Research Towardsthe Rural Poor'.
CDR Working Paper 93.4 (Centre for Development Research in cooperation with IFPRI).
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The ingredients introduced through the CGIAR will be research in the mandated biophysica
area, responsve to congtraints and opportunitiesin MAS, plusinterrelated socid science research
amed a new inditutiona arrangements which will enable the poor to mohilize their indigenous
knowledge on niches and value added. Therole of the CGIAR in the latter areaisin the
development of gpproaches to congtraint analysis and assessment of options.
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CHAPTER 6 - DIVERSIFYING LAND USE SYSTEMSAND INCOME
OPPORTUNITIES: ROLE OF THE CGIAR

The Director Generd of FAQ, in commenting on the margina lands issue, points out that:

In marginal areas, farmers often spread the risk by engaging in mixed systems that combine agriculture
with other economic activities. We need to draw upon such ancestral wisdom and encourage combined
activitiesin their appropriate ecological and socio-economic setting. They are an expression of
sustainable agricultural development, successfully merging cropping, stock raising, poultry farming, fish
culture, forestry, hunting and gathering, the sale of produce on local markets, seasonal migration and all
sorts of activities that mark the rhythm of afarming household’ s working year. (Statement of the DG on
the occasion of World Food Day, Rome, 16 October, 1996)

Poverty is associated with sgnificant risks for the poor. They do not have the “ safety net”
that richer people have through their savings and, most commonly, through the socia systemsto
which they belong. The poor often are on their own - in fact that is a mgor factor associated with
their poverty, which derives from the indtitutional and policy context. However, correcting policy
and indtitutiona problemsis only part of the picture. Diversfication of land use and farming system
activities and income opportunities cuts across nearly al poverty situationsin MAs.

The Pand recognizes that some of the diversfication options mentioned below are merdly
part of a“holding pattern” - stop-gap messures that will maintain rural poor, but not lead to poverty
alleviation and economic development. For that to happen, broader markets need to develop for
non-agricultura products, education and technology development need to come to the forefront; and
access for the poor to various socid services and income generating opportunities needs to be
improved. These changes are far beyond the scope and mandate of the CGIAR in its present form.

It can help in terms of what it knows best - the ingtitutional and technologica change related to
agriculture, agroforestry, forestry, and fisheries.

6.1. Diversfication: Nature of the Needs and Opportunities
Divergfication can involve a number of things - and the type of diversfication that best fitsa
Stuation in MAswill depend very much on the nature of the poverty issuesin that particular region.
Where diversification isto be based on natura resources available to the poor, it is evident that
knowledge of the biophysicaly margind and favoured lands within any specific MA will be criticd.
In generd, the most promising types of diversification opportunities include the following:

> increased integration and further intengfication of livestock in mixed farming systems -
expansion of on-farm activities;

> introduction or improvement of agroforestry systems that provide various products both for
home consumption and for markets, and that improve agricultural productivity in some cases;

> increased integration of for est-based activities into overdl farming systems devel opment
and into poverty dleviation programmes for the landless,

> increased blending of off-farm employment and income generdting activities with farm
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syster management and increased vertical integration of farm activitiesfrom field to
consumer using new developments in postharvest technologies,

> increased use of niche opportunities - usng exatic and indigenous, often underutilized,
plants and animals, and taking advantage of small areas of good land, or other unique
attributes, to produce high vaue crops such as flowers, herbs, spices, rabbits, honey, etc.

6.2. Livestock: Expansion of On-Farm Activities

Anima products are generdly characterized by a high consumer preference. Given this, and
the “waking bank” role of animasin smdl farms, farmers tend to respond favourably to
opportunities for increasing the numbers of smdl or large animas to improve farm income. Thus,
divergfying production into mixed crop-livestock systems or intensifying livestock production is
often of strong interest to farmersin most parts of the world.

At the farm leve, livestock can contribute to sugtainability with its various interfaces with
cropping and with the farming household (sales can be year-round sources of cash income, animals
serve as mobile assets, supply of fud materid, supply of nutrient rich food). The integration and
intengfication of livestock keegping is areliable way to stimulate income or consumption growth at
the farm leve, especidly when farm-based inputs can be used in this process. In divergfication, farm
animas play an important linkage role between different sub-sets of the farming system as means of
draught power for recycling nutrients and enhancing land productivity. Crop by-products and refuse
can be fed to monogastric as wdl as ruminant animals. Under diversified land use coarse grainsand
(sown) pastures, fodder trees, and fodder shrubs on marginal lands can provide feed and can aso
restore soil fertility.

The year-round increase of livestock production is, furthermore, an ided way to increase
labour productivity. While cropping is characterized by peak labour demands, the steady work
needed for livestock husbandry can spread requirements more evenly over time, thereby increasing
labour efficiency. On-farm processing of anima products (butter, ghee, cheese) and locd sdlf-
marketing are other posshilities to add vaue by linking available labour with production resources to
obtain the larger benefits. Examples of expanson of ontfarm activitiesinvolving livestock are given
in Box 2.
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Box 2: Expansion of on-farm activitiesthrough livestock
Example 1. Stall Feeding

In Kenyaasmall farm of 0.3 hectare supports Thomas Nzaywa, his wife, three children and
grandmother by a system of no-graze dairy production. Thomas converted the farm from the typical
crops such as maize, beans and cash cropsto a stall feeding dairy byproducts farm. The fodder from
ahybrid of Leucaenaleucocephalaand Calliandra calothyrsusis used asfeed. Flowersfrom the
trees provide nectar for side production of honey. The manure from the cattle is abundant enough
tofertilize hisfield. Thefield iscropped with rows of the hybrid and spinach and other greens.
Fuelwood is aways abundant. The excess milk and manure are sold. Complimentary feeds are
purchased and extramoney isreinvested. Thomas purchased a shredder that mixes the fodder to an
optimal nutritional formulaand put his children through school.

Prinsley, R.T., 1990. Agroforestry for Sustainable Production: economic implications.
Commonwealth Science Council, London 1990.

Example 2: Desertified Land Reclamation:

Desertification is a serious problem in many regions of theworld. A project in northwest Peru,
covering 1000 hectare, is attempting to reverse the tides. The areais characterized as semi-desert
sand dunes. Three varieties of trees have been planted: Prosopis chilensis,

P. limensisand P. juliflora, with aspacing of 10 m x 10 m, five seedsto ahole. Thetreesare
intercropped with beans from year 1 to year 4, from year 4 to year 30 pods from the trees will be used
for animal feed, food, molasses and honey, sheep grazing and bird hunting will be introduced during
thistime period. At year 30 timber will be harvested and regeneration initiated. In addition, the
stand will provide woodfuel. Two yearsinto the project trees are producing fruit at about US$25 per
hectare and pods at US$200 per hectare.

Tran van Nao, 1983. Agroforestry Systems and Some Research Problems, In: Huxley, P.A., 1983.
"Plant Research and Agroforestry.” 1CRAF, Nairobi, Kenya.

6.3. Agroforestry: Making Marginal Lands More Productive

Agroforestry iswiddy practised and has been for centuriesin most countries. In mgjor
parts of the developing world, it is the main form of land use and amgor contributor to
sugtainability. Y et, because agroforestry lies in the hazy area somewhere between the fields of
forestry and agriculture, it does not have the congtituency, nor receive the attention it deservesin
the policy arenain terms of its potentia to contribute to poverty dleviation for those who livein
MAs.

Agroforesiry to agrest extent evolved in response to needs and to sustainability concerns
related to resliency, flexibility, and avoidance of negative side effects of agriculture. Because of
its blending of production with protection, it fits nicely with the concept of conservation and
forces divergent views to focus on sustaining the overdl productivity of land in MAs.
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By design agroforestry should provide both environmenta and productivity benefits. At
the same time, farmers have to be aware that the use of treesin agricultural systemsis not dways
positive in terms of sustainability and income generation. For example, trees can be introduced in
such away that they compete for space, light, nutrients, and water with other crops, thus possibly
reducing the overdl vaue of production.

Experience and careful study are needed to find those combinations of trees and other
land uses that maximize overdl sustainable production. The need for careful research on
agroforestry ismost pronounced in relation to biophysicaly margind aress, where sengitivity to
misuse tends to be greater.  1n some cases, it might mean no trees; in other cases, it might mean
total forest cover. In between are the productive agroforestry systems.

Based on ICRAF's experience these systems can cortribute to poverty dleviation and
sudanability of farming in MAsin three important ways:

* building in flexibility to dedl with uncertainty and the dynamics of changing needs,
» improving the resliency of aland use, and
» credting postive externdities and linkages among land-use practices and their impacts.

6.4. Forestsand Diverdification of Land Use Activitiesfor Poverty
Alleviation

The links between foredts, trees, food security and deforestation shown in Figure 6.1
indicate that there is atwo-way relationship between agriculture and forests. On the one hand,
the mgor source of deforestation is agriculture (particularly dash and burn agriculture and large
scae cattle ranching). On the other hand, agroforestry systems and forests contribute to
increased food security, income generation and poverty dleviation.

Packages of new options for diverdfication in MAs include improved use of forests and
trees. It has been estimated that a Sgnificant part of rural poor people depend in amajor way on
forestsfor their benefit flows. The Panel recognizes that improvement and expansion of forest
and tree rdlated activity by the poor in MAsis only one smal part of the diversification needed.
However, in some areasit can be an important part in solving the poverty dleviation puzzle.

Some promising areas of forest and tree related diversification - a least in the early stages
of development - include the fallowing:

Forest foods for subsistence and as sour ces of income. Outputs from the forest
(bushmeset and fish, fruits, nuts, gums, resins, and so forth) supplement agricultura outputsin
many parts of the world. Studies by IFPRI, CIFOR and othersindicate that farmers in many
forest regions of the world, eg., Zaire Basn and the Amazon, depend as much on the
surrounding forest as the farm for their food and other products, both those used on the farm and
marketed. A study for over 60 countries showed that game and fish contribute 20 percent or
more of the animad protein in the average human diet. Another sudy estimated that around 1974
some 75 percent of sub-Saharan Africa depended largely on traditional wildlife sources of
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protein. Many similar studies confirm these general orders of magnitude™. The ASB research
programme is addressing the potentias for improved linkages between forest fringe farming, use
of forests, poverty aleviation, and reductions in deforestation.

Bioenergy from trees. Fuewood grown on farms, or taken from forests, provides the
magor source of cooking and heeting energy for amgority of people in most developing
countries. Adeguate fud isan essentid ingredient in any poverty dleviation programme.
Fuelwood, particularly converted to charcod, provides a sgnificant source of income for many
rurd people. It provides another link in the diversfication of rurd activity in many MAs.
However, much research is needed to understand the various linkages between use of fuewood,
deforegtation, and hedth issues (mainly from the inhaation of smoke).

Protecting water sheds. Forests and use of treesin land use systems can contribute to
downstream agriculture, e.g., through regulaion of water flows and qudity that directly affects
irrigation options. Furthermore, it iswell known thet forests have a beneficia and regulating
impact on the hydrologica conditions of awatershed, such as the presence of springs, higher
groundweter level, creeks with water for longer time periods.

6.5. Expansion of Off-Farm Employment and Vertical Integration of
Farm Activities

In many parts of the world, eg., in the middle Himdayas, parts of the highlands of Africa
and Latin Americaand drylands, population growth is such that expansion of off-farm sources of
employment will become anecessty. Theland in those areas just will not support the growing
numbers of people.

We can illudrate the potential s with some numbers from the small scale enterprise sector
involving trees and forest products. FAO estimates, for example, that India currently has some
30 million persons working in forest-related enterprises. In Brazil, more than two million people
earn aggnificant part of their income from activities associated with extraction of various
products from the wild babassu palm. Similar stories abound from around the world. Many of
these activities involve women and provide them with a supplemental source of income, often
used to purchase food.

! Redford, K., R. Godshalk and K. Asher. 1995. "What about Wild Animals? Wild Animal Speciesin
Community Forestry in the Tropics'. FAO Community Forestry Note 13. FAO. Rome, Italy. 96pp.
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Figure6.1: LinksBetween Forestsand Food Production
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Many other important sources of off-farm income exist. Their development often becomes
thefirst step in evolving a baanced economy that goes beyond nearly tota dependence on
agriculture for income. Y &, the Pand recognizes the problems involved in generating markets.
Most commonly, the products produced in these small scale enterprises are not of the quaity where
they can be exported out of the region; and the local markets, because of the depressed nature of
much of the agriculture, are not large enough to support sgnificant off-farm activity.  The CGIAR
hasalimited rolein thisarea. However, in some ingtances, it might be a catalys in linking increased
farm activity to off-farm opportunities.

Another area which recently was reported on by a TAC pand isthat of postharvest
technologies. That study' recommended that the CGIAR give greater emphasis to the harvest and
postharvest components of the production-to-consumption continuum. In MAS, postharvest losses
can be great; value added to crops can go outside the regions; and opportunities to generate added
off-farm employment can belogt. Thus, the Pand endorses the recommendations of the TAC
postharvest technology study as being relevant to improvement in conditions in MAS and, ultimately,
can contribute to poverty aleviaion. An exampleis CIAT'swork on storage, processing and
marketing of cassavain the Andean region.

6.6. Increased Emphasis on Niche Opportunities and Under utilized
Plantsand Animals

Closdly related to livestock, agroforestry, postharvest technology and vertica integration
options, is the opportunity to diversfy on the bass on “niche’ opportunities. These generdly are
cropsthat currently are underutilized, for which promising technologies and defined markets exi<,
and for which there is suitable pockets of land within the MAs. Examples include, spices, herbs,
mushrooms, honey bees, various tree crops, flowers, fruits and vegetables. Experience to date
indicates that individua opportunities, with afew exceptions, are not large. However, on a
cumulative basis, niche crops can be an important eement in an overdl diversification and poverty
dleviation programmes (see Box 3).

Possihilities exist dso to integrate aquaculture activities into farming systems in some parts of
theworld. Gains through research have led to some promising varieties of tilapia, carp, and so forth.
ICLARM isin the forefront of this work.

6.7. Current Activity and Future Optionsfor the CGIAR

With the introduction of agroforestry, forestry, and fisheriesinto the CGIAR, the System
aready had started on the road towards research on issues related to land use and farming system
diversfication. The strong emphasison NRM, in an INRM context (cf. TAC's Soil and Water
drategic sudy), has led a number of centres to emphasize

TAC Secretariat. 1996. "Harvest and Postharvest Problemsin Agriculture, Forestry and Fisheries -
The CGIAR Contributionto Research-'. (SDR/TAC:IAR/96/5).
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Box 3: Niche Opportunities

In the semi arid parts of Indiain smal pockets people produce grapes
and oranges and tamarind which not only have nationwide demand; but the
products are exported as brand names such as Mahagrapes from the state of
Maharastra; the same is true of onion, garlic and red chilly. In many MAL
areas, vegetable seeds are produced for green revolution FAL aress, as the
former's climate is disease and pollution free. This occurs more in hill areas
where they not only produce disease free seeds, but off-season vegetables as
well as flowers and fruits for the FAL and their urban centres. Sericulture
and dryland horticulture are picking up even on smal farmsin areas as dry as
Western Rgjasthan in India. Recent trends in small-scale stdl-fed goat
raising, and angora rabbit rearing have helped the poor, as these enterprises do
not need much land or investment; and they are highly productive both
biologicaly and economicaly. ICRISAT generated high-yielding pigeonpea
cultivars which, aside from commercia use, is aso planted in courtyards by
farmers and landless households for quick production and sale as green
vegetable in villages nearer the towns. In most of these cases accessibility
and nearness of market has played an important role. These processes
recently have been encouraged by entry of organized private sector entitiesin
rura areas following the liberalization of the economy. In some cases NGOs
have helped. Replication of such smal-scae initiatives can make a big
difference to the situation of the poor in marginal areas.

both production and conservation objectives related to diversfication. The latter objectiveis
important to the CGIAR portfolio, Sncein some cases diversfication can lead to even more rapid
environmenta degradation than currently exists.

Examples of targeted research activities for developing diversity are: ICRAFswork on
small-holder agroforestry systems for the desert margins to dleviate fodder shortages and fencein
livestock, enhance soil fertility and address problems of desertification; ICRISAT's work on short-
season chickpea improvement and management for post rainy season production in dry and warm
margind environments to diversfy exiging cropping sysemsin Asaand East Africa; CIAT's
programme for hillsdesin Latin America; and ICARDA's work on low-cost improvement of native
pastures in margina lands and rangelands for increasing productivity of pastordists and nomadic
herders, and inter-centre work on developing aternatives to dash and burn agriculture.

The Pand emphasized the importance of keeping sustainability concerns uppermost in mind
asdiversfication options are explored. In the context of sustainable poverty aleviation associated
with MAs, the Pand reconfirms TAC' s view, supported by the CGIAR members, that strengthening
research on NRM and environmenta issues is needed in the CGIAR, asisamore explicit linking of
this area of research to the Lucerne “vison” of CGIAR contribution to poverty aleviation and
sugtainable food security. Because of their significance in relation to poverty dleviation, we repest
the pertinent TAC conclusions regarding NRM here:
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* TAC reaffirms and emphasi zes the point: The System should with few exceptions only be doing
environmental and NRM related research that is clearly identified with the impacts of agriculture,
forestry and fisheries on sustainable poverty alleviation and food security.

* TAC confirms that research on both aspects of land use impacts - on-site and off-site - are priority
areas for research in an integrated natural resources management (INRM) research framework such as
is needed in the System.

* TAC concludes that once the necessary condition has been met, i.e., the proposed research is
identified in a positive way with impacts on sustainable poverty alleviation and food security, then
adjustmentsin specific research may logically be made to take into account potential benefitsin terms of
other aspects of environmental improvement and health. Such adjustments should, of course, consider
the cost implications. Infact, much of the research undertaken by the System does contribute to these
other goal's (even though such research was initiated in the System only because of itslinksto
sustainable poverty alleviation and food security through agriculture, forestry and fisheries)".

The CGIAR has traditiondly focused on the crop production end of the farming system.
Taking more of a poverty dleviation focus, and redizing the importance to the poor of diversfying
income generating activities, the Panel suggests that the CGIAR needs to pay more attention to
mixed crop-livestock-tree systems. In other words, systems that Smultaneoudly capture different
elements of the MA resource potentials need greater attention. For example, integrated systems
involving aquaculture, wetland rice, livestock, and agroforestry are likely to contribute to poverty
dleviation and sustainable development of inland valleys of sub-Saharan Africa

The Panel notes that the work by NGOs has shown that poverty aleviation in MAs often is
identified with locd action. Also poverty dleviaion involves diversfication of activities and of
sources of income and opportunities for improvement (cf. recent speech by DG of FAO?).
Research related to opportunity access for the poor is frequently Stuation specific. At the same
time, the CGIAR by its nature must focus research on those areas where it is most cogt-effective in
providing internationd public goods.

The Pand believesthat there are a number of potential areas related to poverty aleviation
that fall within the internationd public goods category. They include such things as research related
to: development of methods and processes for assessment of poverty dleviation congraints,
poverty processes and the dynamics of poverty (mainly linked to the role of the agriculture, forestry
and fisheries sectors); comparative analys's of |ocation-specific linkages among environment,
technology, agricultural development and poverty dleviation; off-farm employment opportunities;
and post-harvest technology.

Any decison on broadening the research agenda aong the above lines should only be taken
after an examination of the options, potentia poverty impacts and dternative suppliers of such
research. The Pand recognises that precisay because of the internationa public goods requirement,
the CGIAR must proceed with caution into an area of poverty dleviation which requires aste-
gpecific MA focus. The System can only be aminor part in the total research effort devoted to the
types of issues and topics arisng from thisfocus. The chalenge liesin investing scarce resourcesin

1 Examplesinclude: biological control undertaken primarily because of the rising costs of chemical

control  with increasing resistance, but benefiting also farmer health and the environment; trees grown
on farms for food, wood and forage, but hel ping to control erosion and, if native species, helping also to
conserve bhiodiversity.

Op. cit.
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such away asto catalyze further R& D investments by others. Hence the importance placed on
implementing Recommendations 2, 3 and 4 once afirgt gpproximation has been made of the
charecteristics of MAs. where are the margina rurd people? why are they poor? and the scope
and nature of options open to the CGIAR to effect change towards sustainable poverty dleviation
(Recommendation 1).
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ANNEX |

TERMS OF REFERENCE

The terms of reference for the study areto:

@
e

©)

(4)

Examine concepts and definitions for use by the CGIAR.

Examine potentids for research gains from inherently margina lands (regardless of
production potentids relative to other lands) in terms of: (@) the per hectare gains
possible on the individua margind land types (by ecosystem or region); and (b) the
totd area of individua margind land types on which gains could be gpplied; () the
policy gains (eg., related to incentives) that might be derived from research.

Indicate how such gains would be distributed among people/groups. Indicate how
such gains would be distributed among people/groups, with afocus on how the poor
would gain, both now and in the future,

Devel opment an assessment of how the margind lands issue relates to: (@) common
property issues and research (since alarge proportion of margina landsisin
common property status); (b) links between margina lands research and
development of off-farm employment (looking a the margind lands issuein ahalidtic
context of how expanded off-farm employment could relieve pressures on the farm
population that has to depend on the land for surviva and income); and (c)
development of new, more sustainable farm technologies. In each case provide a
judgement on the role of CGIAR research in deding with the issue.

Make suggestions on future CGIAR priorities and strategies for research work

on margind lands, incdluding whether the current leve of effort is adequatein
relaion to that devoted to other land types.
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METHODOLOGY APPLIED FOR THE DATABASE

As part of the study a database was created to specify margind and non-margina lands and
their characterigtics including: land use and area, soil classes, moigture regime, total and rura
population and rura poverty. The scope of the database was to indicate orders of magnitude of
different land typesin the developing regions, i.e. the extent of favourable and less favourable lands
for agricultural purposes, the extent of forest and woodlands and of dry areas and the numbers of
rurd people and rurd poor living on them.

1 Primary Data

The primary data used on land area and population was supplied by FAO/Land and Water
Divison. The countries|and area by soil classes information was derived from the digitized FAO
Soil Map of the World a ascale of 1.5 million, overlaid with agroclimatic maps. This datawas
georeferenced to cells of 5 square minutes, an area of about 30 knT at the Equator. For every
country the output was afile with:

. oil/terrain - 11 classes characterized as follows:

1- doping terrain: steeply dissected with dopesin excess of 30%;

2- shdlow soils with depth limitations within 50 cm of the surface caused by the
presence of coherent and hard rock or hard-pans;

3- poorly drained soils: waterlogged and/or flooded for asignificant part of the year;

4- coarse textured soils: coarse in texture or having gravel, stones, boulders, rock
outcrops in surface layers or at the surface;

5- heavy cracking clays: with high clay content and deep cracks occurring a some
point in timein most years (unless irrigated);

6 - infertile soils: with deficienciesin mgor, secondary and minor plant nutrients when
cultivated,

7- sdine/sodic soils: with high salt content/exchangeable sodium saturation;

8- acid sulphate soils: soilsin which sulphidic materids have accumul ated;

9- organic soilg/peat soils: composed to more than 50% of organic materid,;

10-  no problem soils: no condraints to sustained agricultura production;

11- "miscelaneous’ lands (mainly weter bodies).

. moisture regime - 16 reference length of growing period (LGP) dassesin 30 day intervas of
"ranfed" moisture availability and temperatures that permit plant growth;

The resolution for the files extracted was at 0.1%, i.e., percentage vaues of the total surface
or population of a country below atenth of percent per cell were not recorded during the extraction.
Thisfact can lead to alimited loss of land areas in the output files, especidly for large countries.

A feature of the soil/land types congraints information is that they are mutualy exclusive, i.e,
these are used in a Seving approach with the sequence of soil characteristics dove. In thisway the
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firgt land type, doping, would have dl the soils with more than 30% dope in the data irrespective of
thar further soil characteridics, indluding therefore dso sandy and/or infertile soils in the doping
class. The sequence is somewhat arbitrary but geared towards agricultura purposes, i.e., the most
limiting factor - or the most vulnerable aspect with regard to erosion potentia - stegpness, is
excluded firg. The sequence of the soil classes therefore influences the results for soil/terrain types 1
to 9, whereas the type 10 "no congtraint” can be seen as the output of the Seving and ther vaues
are not affected by the order of Seving. With this method the surface area information is additive to
100%.

The countries population data was estimated by a study team of Santa Barbara University in
1989. It was extracted in the same set-up as the terrain/soil data above, and a country's cell with
land area information has a corresponding cell with population information in a second file. The sub-
national level population data used by the Santa Barbara University was spread to the
corresponding georeferenced land assuming an homogeneous population dengity across the
adminidretive area.

Country values on percentages rural population and rura poor people were taken from data
based on UNDP Human Devel opment Report 1994.

2. Calculation of land type and population values

Country summary files were created which contain the information for land areas and
population by soil characteristics and LGPs. The gpproach followed to derive from this dataa
breakdown for different land types and for population is shown graphicaly in Figure 11.1.

By combining this data set on soil characteristics and LGPs with a further data source on the
extent of forest and woodlands in the countries (FAO Forestry Statistics Today for Tomorrow,
1995), the land area could be grouped into three major categories (favoured lands, forest and
woodlands, and arid ared) to derive margina agricultura lands, the fourth category, as aresidue.
Firdt, the favoured lands were defined as soil type 10 (no congtraints) with LGPs above 75 days,
taken as alower limit of rainfed cultivation and grazing, and Sgnificant forest and woodland growth.
Assuming an even distribution of forests and woodlands in the countries, these favoured lands were
reduced by the countries share of forests and woodlands and the balance are the favoured
agricultura lands (FAL). Arid areas (LGPs below 30 days) and the countries residue of forest and
woodlands are subtracted from the data for the other soil characterigtics to determine the extent of
margina agricultural lands (MAL). These MALs are the land areas above 30 days of LGP on
doping, shalow, coarse, heavy cracking, etc., lands, but exclude the forest and woodlands and the
arid areas of the country. They would, however, include grazing lands. The results of this
assessment at regiond level aregivenin Table 2.3.

To show the importance of irrigation in arid regions of the world a further column was
inserted in Table 2.3. The values show the extent of irrigated areasin arid lands. Thisdataisan
estimate for country leve irrigated lands (data from TAC 1992, Priorities and Strategies database)
which was overlad with LGP information. The physical area of the irrigated lands would be
contained in the vaues for the arid lands, whereas the land type itself would be classfied in the
category favoured agriculturd lands.

Rurd population datais shown at the regional aggregate level in Table 2.4. The procedure
gpplied semmed from the above classfication for the land areas but was essentialy smpler and,
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unfortunatdly, lessrefined. The population vaues on FAL were derived as the sum of the population
figures for the favoured lands (soil class 10 with no soil congtraints and with LGP >75 days), and the
remainder was s&t as the country rural population on "other” land types, including margina
agriculturd, forests and woodlands and desert areas. The information for forest cover could not be
used to differentiate people living on good lands between agriculture and forestry, in this case the
vaue was used as an estimate for rura population on prime lands only. Furthermore, country values
for rurdl poverty (based on UNDP data) were used as factors to derive an estimate of rural poor

living on less favoured lands.

Figurell.1: Organization of Database of Land Typesfor an Example Country

LGP SOIL CLASSES
1 2 3 8 9 10 @SUM %
0 7331 24438 1222 ARID 0 50098 | 106305 8.8%
1-30 1222 2444 0 LANDS(d) 0 0 10997 15885 1.3%
30-60 | 24438 18329 0o ... ... 0 0 171066 228495 18.9%
...... FAVOURED
...... LANDS
...... (b)
300-330 | 9775 1222 0 . ... .. 0 0 12219 29326 2.4%
330-365 | 1222 0 0 ... .. 0 0 3666 6110 0.5%
@SUM | 315250 85533 2444 . . . . . . 0 1222 602397 1212125 Land area(a)
% 260%  71%  02% . . . . . . 00%  0.0% 49.7%
DATA/CALCULATIONS PERFORMED
TOTAL LAND AREA @ 1212125
FAVOURED LANDS (b) 344576
FOREST WOODLAND COVER (INPUT VALUE) © 34.6%
FOREST/WOODLAND ON FAVOURED LAND (bxc) 119370
FAVOURED AGRICULTURAL LANDS (b - bxc) 225206
ARID LANDS (d) 122190
MARGINAL AGRICULTURAL LANDS (& (b-bxc)-(axc)-d) 444819




ANNEX I11

CONCEPTUAL FRAMEWORK FOR
ANALYZING RESEARCH INVESTMENTSIN POVERTY
ALLEVIATION IN A MARGINAL LANDS CONTEXT

The focus of this study is on therole of the CGIAR in research related to “margind lands”
However, TAC has made it clear that the System should not be investing in research on margind
lands just because they currently are considered low potentia areas for agriculture. Thus, as Sated
in the proposa for the study, “TAC favours alocating resources such that the balance between high
and low potentiad environments emerges from the concern with poverty dleviation and resource
consarvation, rather than being introduced a priori.”

TAC's views regarding research priorities for margina lands are based on the premise that a
baance of effort is required between the margind lands and the non margind or "high potentid
lands'. Itisnot an issue of research investmentsin one land type againg the other, but rather of
assessing research priorities againg the criteria of poverty aleviation, protection of the environment
(sugtainability) and efficiency (productivity enhancement). As stated in the Lucerne Declaration, the
CGIAR research agenda should address problems of the poor in both less endowed and high
potential arees.

From an agricultural productivity and production perspective, a further implication of the
focus on poverty dleviaion isthat the CGIAR is concerned not only with the per hectare potentia
of different classes of land (i.e., their maximum potentid level of production), but also with the scope
for overdl improvement in poverty reduction and food security through itsR & D. That meansthat
the overdl levels of production that can be achieved on the farmers’ fidlds are directly relevant to
investment decisonsin research. We can think of those overdl levels as being a product of the
average atainable sustainable yield increase per hectare (Y) and the area.on which that yield
increase can be achieved (A). Thus, (A X Y) becomes the relevant focus.

Thus, it may be that one million ha of land (A) with moderate productivity, with afeasble
improvement of say 0.5 tonne per hectare (Y), is a better prospect for future R & D investment than
asmdler area of say 50,000 ha. of aready improved high productivity irrigaeted land, where the
product of A x Y islower. In other words, in this case, additiond CGIAR research related to
marginal lands can make a greater difference than spending the resourcesin afavored area

We can put these thoughts in more expanded form as follows:.

Targeting research investment to a given area of marginal land, A.

In asustainable poverty alleviation context, but with afocus on production of crops

(food, livestock, forest, or fish), the contribution of CGIAR research “i” to poverty dleviation can be
formulated conceptudly asfollows:

{(Ai) x (YD} x (Ipop) + OFj + §j = Gi @

where,
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Aj =sdzeof aeathat benefitsfrom CGIAR researchi.

Y| = average sustainable netincome (or net benefit or use value) increase per unit area
dueto CGIAR research i (where " sustainable’ incorporates the the environmental
protection congraint; and “net” income means benefits actudly captured by the
farmer net of the associated codts of achieving the benefits; the benefits can come
from policy gains as wedl as productivity increases, values appropriately adjusted to
present value (PV) terms through use of gppropriate discount rate).

Ipop = index for number of poor people gaining or benefiting from (A x Y1), weighted for:
(a) degree of poverty affected (e.g., proportion “ poorest of the poor”); and (b)
extent to which those other than the producers of (A x Yi) gain from lower prices
dueto (A x Yi);

OFj =measure of net gain from off-farm activity in A dueto research i, weighted for the
extent to which poor people benefit from the gain (again, in PV terms);

Si = goillover impacts, or externdity impacts (in PV terms);

Gi =measure of gain from research i, (which, given the left Sde of the equation, isa

measure of production increase, or net income increase, due to the research,
weighted for a poverty dleviation objective);

As mentioned, this formulation consders poverty dleviation impacts with a focus on
agricultural, forestry, or fisheries production. If we limit consderation to margind agricultura
lands (MAL), then A of course would reflect the particular MAL area being consdered. However,
as discussed below, the formulation can be used to look (at least conceptualy) at al types of land
(both FAL and MAL).

In this format, we are asking the following question: given the potentid areafor crop x or y,
what kind of per hectare income increase could be generated by research related to this crop?
(Obvioudy, in order to identify ardevant A, we have to have some particular crop(s) in mind.)

Targeting resear ch investment to a given marginalized population

We ds0 can change the formulation to make the primary objective be poverty dleviation.

This then would be the primary determinant of G for agiven CGIAR research investment, i, in terms

of agiven target population of poor or marginalized people (some farmers, some perhgps not).  If
one takes a poor people focus and looks at research investment from that perspective, then the
following formulation might be more gppropriae:

(Popi xYpop) +Si=Gi @

where,

Popj = population of poor people targeted by research i; (the population could be
associated with any number of characterigtics that relate to poverty)

Y pop = average per capita net benefit flow gain for Popj due to CGIAR researchi (such
research could be focused on crops and other things that could generate benefits)
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Sj and Gj = as before, except G now is expressed in terms of poverty aleviaion measure;

Given the above formulations, which gpply equdly to “margind” asto “non-margind” lands,

there is no necessary reason why, for agiven (Aj x Yj) or (Popj X Ypop), the CGIAR should be
interested more in margind vs. non-margina lands, except if the marginal lands (defined by A)
have proportionally larger populations of poor people who can gain from changes due to the

research’, i.e, thel pop thet appliesis higher; or Popj for the margina landsis higher, other things

being equa. These lpop and Popi conditions define "margind aress’ (MA) used in the study
regardless of whether the lands on which this population livesis biophysicaly margina or favoured.

From a strategic public investment point of view, maximizing returns (G) per unit of scarce
CGIAR resource ($R) may be regarded as arationd criterion for dlocation; (where $R isthe
amount invested to get the response G).  Thus, we have a measure of resear ch investment
efficiency asfollows

Research investment efficiency.  This could be measured by Gj per $ of CGIAR and

associated research expenditure, when both are appropriately discounted to the same point
intime

(Gi/$Rj) = research efficiency; (3

We would want to find that set of research opportunities that maximizes G for the research
budget (i.e., we would seek to maximize the net present worth of the research investment).

We can further modify this formulation to look at the social cost-effectiveness of research
investments - which should be the ultimate objective sought, once we have diminated dl those
potentid research investments that have Gi < $R.

Socia cost-effectiveness or “impact”. (Gj/$Rj) only consders the efficiency dement, i.e,
production of the research results. Thered aim isto get research in place in the farmer’ sfidlds or in

the forest or on the grazing lands. Thus, we need to introduce $5, or the extenson and transfer
costs, to come out with an array of opportunities ordered on the basis of:

G/($Rj+$E)) 4

Adding $E to the equation assumes that the CGIAR is interested in research applied on the
ground as an ultimate test of success - the $E may not come from the CGIAR, but hasto be
consdered, Snceit isanecessary cost of getting research in use. This aso raises aquestion on the
need for research into indtitutiona determinants of $E.

Findly, we dso have the strategic question of equity, or distribution of benefits, as a criterion
for dlocation. If the cculaions of G in relation to $R and $E do not produce results that are

! Also, aside from this question of research efficiency, thereis a question of distribution of benefits. Thisistaken

into account by the equation above through Ipop and the discount rate used.
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acceptable, then the decision-makers need to go back and discuss and possibly readjust Ipop or
the discount rate.

The Panel puts forth the above formulation only as an annex, since it represents only the
beginning thinking for a broader discusson of priority setting. However, the Pand felt it worth
including in its report, Snce it does provide a conceptud perspective on the differences and
amilarities that exist when one focuses on aland/productivity measure of research return versus a
poverty dleviation measure.



ANNEX IV

CURRENT CGIAR ACTIVITIES

As part of the Study a desk analyss of current alocation of CGIAR research resources to
the different land types identified in Annex 1l was undertaken. In addition to estimating total
research investments in the different agriculturd quadrants (i.e., | to 1V), the andyss was aso
expected to identify dlocation patterns among the 12 CGIAR activity categories across land types,

if any.

Available information on research expenditures by projects funded by the CGIAR System is
very rardy presented in terms of targeted "land domains'. Actudly, a brief characterisation of the
natural resource base on which projects focus their activities is not a descriptor in the standard
format used for the 1997 compilation of CGIAR Research-Project Details (1997 R-PD). As a
consequence, the exercise was run in two phases. Thefirst sought to dicit from the CGIAR Centres
information on project agroecologica targets, in terms of relevant moisture zones, as characterized
by length of growing period (LGP), and soil classes (SCs), and on activity patterns across land
targets. The second phase attempted to re-calculate project resource dlocations in relation to the
identified land types, as well as to assess their stated poverty dleviation focus in terms of objectives,
outputs and beneficiaries.

1 M ethodology

Project information was taken from the CGIAR 1997 R-PD, Centres 1997 Programme
Plans and Funding Requirements (PP&FRs) and Medium Term Plans (MTPs). ICLARM, IPGRI
and ISNAR and most of IFPRI's projects were not included in the andlysis. Data was used to
estimate project resource dlocation to moisture zones - as represented by LGPs - and research
activities within sx geographica regions.  Among-region estimates followed Regiona Expenditures
in Table 3 of the PP&FRs, while LGP estimates were based on the FAO's agro-ecologica zones
information for the different regions. Activity shares were taken from "standards’ presented in Table
laof the PP&FRs.

Edtimates of resources alocated to CGIAR activities within regiond LGPs were then
submitted to the corresponding Centres for their verification. They covered 279 projects out of a
totd of 374 projects endorsed for 1997, accounting for 80% of the totd CGIAR budget.
Resources dlocated to L GPs within regions were reviewed by most Centres, but only one provided
information on soil domains. None indicated changes in the sandard share of activities when the
project target moved across different land types.

In the second phase research expenditures were alocated to land types (quadrants). The
basic assumption was that Centres dlocate their resources in proportion to the importance of the
area and land use covered by SCs within regions and LGPs in which they operate. Project budgets
were then subjected to the following alocation process.

first, among regions and LGPs, in correspondence with resources alocated by
Centresto LGPs within regions,

second, among land types within LGPs (Table 1), in proportion to soil classes -
which were grouped as soils with no physcd condraints (No. 10), with high
production potentia (Nos. 3-6), and those with low potentid (Nos. 1-2 & 7-9)
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assuming no mgor land development to improve land qudity;

third, between land types | and 11, according to L GP-specific proportions of lands
under QI and QII in relevant countries of the region.

Tablel: Rulesto Allocate Research Resourcesto Land Types
Soil Classes'
Moisture Any of NoConstraint HiPotential LoPotential
Environment (3-6/10) (10 (3-6) (1-2/7-9)
Irrigation QuQll
LGP 75120 days Qlll Qlll QIv
LGP >120 days QIQII Qlll QIV

! See Annex |1 for description of soil classes

An unbiased application of this method requires that the actua soil classes in the project land
areas are known. Unfortunately, as no information could be provided by Centres on the project soil
domains, we were compelled to apply the proportions among SCs within LGPs from the FAO/Land
and Water Division database. As these are the same as those used to calculate land shares among
guadrants in Annex |1, proportions of land types (quadrants) and estimated resource allocations are
bound to be correlated.

2. Results

Table 2 shows how CGIAR resources are being allocated across land types within the six
geographical regions. Tentative shares are based on estimates of resources allocated by each of 279
projects to the agroecologica focus(i) of their activities.

Table2: SHARE OF CGIAR-WIDE PROJECT RESOURCESAMONG LAND TYPESWITHIN
REGIONS (as per centages of total within region)
Land Types (Quadrants)

Regions I I " v Globally
E&SAFRICA 26.2% 57.4% 16.3% 18.1%
W& C-AFRICA 29.9% 57.2% 12.9% 23.1%
K SE-ASIA 27.5% 14.6% 34.1% 23.7™% 32.3%
WANA 21.2% 25.3% 27.0% 26.4% 11.0%
LAC (MesoAmerica) 325% 14.1% 27.7% 25.7% 4.7%
LAC (SouthAmerica) 12.6% 15.8% 59.1% 12.4% 10.8%
GLOBALLY 26.0% 10.0% 450% 19.0% 100.0%

Notwithstanding the methodologica reservations, shares indicate that about one third of
CGIAR resources are invested on the favourable agricultura lands of Qs 1 and Il (FALS), and the
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remaining two thirds to the so-caled margind agriculturd lands (MALS) of Qs Il (45%) and IV
(19%). This means that 70% of the resources dlocated to MALSs are directed towards those
MALS that have a high productivity potentid if the biophysical and socioeconomic congraints are
removed. Consdering, however, that Q 11 MALS in which Centres operate include productive
aress such as the cracking "black cotton” soils of India and eastern Africa, the poorly drained "inland
vadleys' of West Africa and the infertile "Cerrados’ of Brazil, it could dso be concluded that three
quarters of CGIAR resources are being applied to increase the sustainable productivity of lands with
high agroecological potentia (QsI-11, and tracts of Q I11).

Table 3 presents regiona estimates on how resources are shared among CGIAR research
activities within favourable and margina lands. Given the opportunities for CGIAR's research on the
margindized poor identified in Chapter 4, the 12 categories are clustered into four ad-hoc groups of
activities addressing such opportunities.

Activities on Biodiversity Conservation and Enhancement (grouping Act. 1 & 7)
represent resources alocated to improve biological aterndtives, while those under Sustainable
Production Systems (grouping Act. 2-6) address requirements for “intendfication through
divergfication. Policy activities (Act. 8) ded with indtitutiond condraints, Collaboration with
NARS (Act. 9-12) contribute to the requirement for new partnership mechanisms advocated in
recommendations 3-4.

As no information was provided by the Centres to indicate whether proportions among
activities changed with regions and LGPs, estimates in Table 3 are based on the standard values
across land types. This would explan why globd activity shares remain essentidly the same
between land types. Should proportions be different at operationd levels, shares of projects
covering more than one agroecology would not represent actua resource alocation.

The same picture gppears to emerge from the regiond data, the exception being that of
WANA. Edimates for this region show a substantia increase in Biodiversity and Collaborative
activities for research on MALS, while activities on Sugtainable Systems and Policy decrease.
Despite this, reflections on the preliminary andysis would suggest that current activity categories may
not be sengtive enough to indicate actud resources dlocated to dleviaing condraints affecting
poverty processes. Thus, activities in biodiversty enhancement to improve nutrient utilization by
plants could be amed at either nutrient-rich (FALS) or nutrient-poor lands (MALS). In the same
vein, Sustainable Systems research could be aimed at increasing the long-term economic efficiency
of monocropping enterprises, or a identifying opportunities for diversfied systems.

An assessment of CGIAR resources focused on the margindized rura poor would require,
therefore, information on the extent to which projects are explicitly targeted at poverty dleviation in
MALs. An examination of the 374 projects endorsed for 1997 shows that only 92 projects appear
to be targeted directly at poverty dleviation on MALSs (25%), and 37 of them are partidly targeted
(10%). Of the remaining 245 projects, 27 are targeted at poverty dleviation in FALSs (7%), and
218 projects are not explicitly targeted to poverty dleviation (58%).
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Table3: REGIONAL CGIAR RESEARCH ACTIVITIES ACROSS LAND TYPES (as percentageof totals
within region)

CGIAR Research Activities

Biodiversity Sustainable
Conservation/ Production Collaboration
Enhancement Systems Policy with NARS
Land Types (Act.1& 7) (Act. 2-6) (Act. 8) (Act. 9-12) GLOBAL
AFRICA
Qsl&ll - FALs 29 45 9 17 A
Qsll&IV - MALs 30 46 7 17 46
ASIA
Qsl&ll - FALs %) 46 8 12 33
Qslll&lV - MALs 35 12 9 14 29
WANA
Qsl&ll - FALs 23 53 11 13 14
Qsll&lV - MALs 30 42 4 25 9
LAC
Qsl&ll - FALs 28 41 17 14 14
Qsll&lV - MALs 29 47 8 16 16
GLOBAL
Qsl&ll - FALs 30 46 10 14 100
Qsll&lV - MALs 31 44 8 17 100
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A Framework for Prioritizing Land Typesin
Agricultural Research

The Report of the Study of CGIAR Research Priorities for Margina Lands® (the Margind
Lands Report), noted that many different terms are used to designate the productive capecity of
land. With the am of achieving greater uniformity of terminology, the Report presented a six-celled
matrix for evduating land-related issues. This paper takes the principles, which the Margind Lands
Study adopted for its examination of the relation between margind lands and rura poverty, and
develops them as a conceptua framework for more-genera use by the CGIAR in its priority setting.
Land is defined as an area of the earth’s surface which comprises the mgjor biophysica attributes
that influence land use, including the amosphere, soil, geology and hydrology, plant and animd
populations, and the results of past and present human activity such as terracing, drainage and
irrigetion.

The CGIAR has adopted the practice of setting its priorities and Strategies according to the
poverty weighted vaues of commodities and sectors, with alowance for important modifying factors
such as those that influence the probability of successin ressarci?. These principles could aso be
applied to prioritizing the System’s work on different types of land. Alston, Norton and Pardey3
have liged four efficiency criteria for estimating the expected benefits from commodity research
programs. current vaue of production, maximum yield increase (or decrease prevented) if the
research were successful, probability of research success, and the likely rate and extent of adoption
of itsresults. The framework outlined in this paper would assist in assgning vaues to these criteria,
S0 that potentia benefits could be estimated for research on different categories of land. Information
about the likely costs of such research would be needed for a prospective cost/benefit andyss.

1 Background

In the Margind Lands Report, the six-celled matrix was defined by the present vadue of land
use on one axis, and on the other, the potential for enhancement of production through research.
Three levels of present use value were identified:

high present use vdue - favoured agriculturd lands,
low present use value - margind agricultura lands,
lands at low or zero intensity of use.

Two levels of potentia to expand production based on research were identified, high and
low. Figure 1 reproduces the table that was presented in the Marginad Lands Report.
2. Issuesin the Development of a Generalized Framework

In developing these principles for more-generd use by the CGIAR, TAC recognized the
following issues. Firdly, in the real world there tends to be continuous variaion from zero to high in
both the present value of land use and the potentid to enhance its productivity through research.

! TAC (1997a). Report on the Study of CGIAR Research Priorities for Marginal Lands. Working Document
SDR/TAC:1AR/96/18.1, TAC Secretariat, FAO, Rome.

2 TAC (1997b). MediumTerm Resource Allocation 1998-2000: Centre Proposals and TAC
Recommendations. Document SDR/TAC:IAR/97/6, TAC Secretariat, FAO, Rome.

% Alston, JM, Norton, GW and Pardey, PG (1995) Science Under Scarcity. pp.477-8. Cornell University
Press: London.



While the 9x quadrants* are hdpful in visudizing the characterigtics of the different types of land, it is
amatter of choice as to where the dividing lines are drawn.

Secondly, the Margind Lands Report defined the potentia to expand production in terms of
research only. While research is the primary interest of the CGIAR, there are arguments for
preceding the analys's of research priorities with areview of the potential benefits from investments
of al kinds. It may be that for well-known socioeconomic reasons (not needing further research)
exiding technologies are not being used to enhance the vaue of production. Alternaively, further
research may be required to find out why gpparently suitable technologies are not being used.

Generdly, two main sets of factors determine the scope for enhancement of value of land
use through investment. Firgtly, there are the biophysica attributes of soil, climate and terrain. Man-
made physica capita, such asthe provison of irrigation water and the terracing of steep dopes, dso
could be included here.  Secondly, there are socioeconomic elements associated with (8) the
cregtion, dissemination and utilization of knowledge, (b) access to inputs, markets and credit
fadilities, (€) output/input ratios, and (d) a group of motivationa factors determined to a large extent
by the incentives created by society and its economic, cultural and other ingtitutions.

In other words, and as developed more fully in the TAC Margind Lands study, the actua
redlization of the potentid for improvements in production or productivity depends on people having
control over land (use rights), and specificdly on their knowledge of what can and needs to be
done; their access to the resources required to implement what needs to be done, and their
incentives to do what needs to be done.

Thirdly, the point needs to be made that the present productive vaue of any particular area
of land depends greetly on what it is used for. Land that is too dry for cropping may be very
profitable for grazing ruminant livesock. In more humid climates, terrain that is unsuitable for
cultivation of annual crops may be well suited to perennid tree crops and forests. So there will be a
different matrix for each type of land use in agriculture and foredry.

Fourthly, it must be recognized that in practice the productivity of agricultural land can dso
be reduced. The use of land for agriculture sets in train a set of potentidly degrading processes (a
downward movement in Figure 1), which have to be countered if vaue is not to be lost. While
investment in research is usudly thought of in the context of enhancing land value, it can dso serveto
prevent or reduce potential loss of value.

During the past 150 years, agriculturd research has continudly expanded the opportunities
for productivity enhancement, often far beyond the intringc vaue of the land for agriculture when it
was firgt used for that purpose. However, the possibility that these inherent degrading processes will
reduce the productive value of agricultural land has been of increasing globa concern recently, under
the rubric of sugtainability.

Findly, there does not appear to be any dtrict logicd rdationship between lands at low or
zero present intengity of use (for any particular form of agriculture or forestry) in quadrants 5 and 6
of Figure 1 and those in the other four quadrants of the matrix. Land that is avallable for future
development, say grazing land with good potentid for grain cropping, could in theory trandate into
any of quadrants 1 to 4 when developed for that purpose.

" The terminology of the Marginal Lands Report has been adopted here.



3. The Proposed Framework

With these issues in mind, TAC proposes that the Group adopt a modified version of the
scheme described in the Marginad Lands Report. The priority of any particular category of land
would be rated by plotting its present productivity per unit area of land, againgt the potentia for
change through investment in research. This is equivdent to usng quadrants 1 to 4 of Figure 1
without the dividing lines, and reversing the direction of the axis for potentid to expand production.
Another important change would be to define the X axis to include prevention of degradation, rather
than enhancement of production only, asin Figure 1. Thisis consstent with sustainability reasoning,
by dlowing for investment in research that forestdls loss of productivity through land degradation.
Land that is awaiting development would be classified into a Single separate category, noting that in
practice there is likely to be a gpectrum of feashility, from land thet is available immediately using
exigting technologies and under exiging investment conditions, through to land that would become
dtractive for deveopment only after the discovery of new technologies or under the pressure of
increased demand. Having a separate category of land awaiting development, instead of quadrants
5 and 6 st in a fixed rdationship to the rest of Figure 1, dlows newly-developed land to fdll
anywhere in the graph of productivity againg potentia returns from research.

The location of any particular land type within the framework of Figure 2 is very likdy to
change with time. Implementation of improved technologies will move land from the bottom right of
the figure towards the top left of it. Thus, the adoption of green revolution technologiesin Asa over
the period 1961 to 1990 lifted average rice yields from 1800 to 3700 kilograms a hectare’. In the
process, the potentia benefit from further investment in conventiond agriculturd research was
sharply reduced, at least for those lands using the new technologies & levels close to their economic
optima, and with the exising stock of basc knowledge. Some sgnificant scientific breskthrough,
say in yield potentia or in resstance to pests, diseases or soil condraints, was then needed to move
the mogt productive green revolution rice lands back towards the right hand sde of Figure 2.
Moreover, research to prevent degradation of such high-yielding lands may then have offered a
more dtractive investment than yield enhancing research.  Generdly, unchecked degradation will
move lands downwards in Figure 2, to the right for those kinds of degradation with good potential
for reversal through research, to the left for those lacking that potential.

4, How the Framework Might Be Used

In order to use the efficiency criteria described by Alston, Norton and Pardey, it is
necessary to know the total area of each category of land as well as its current productivity per unit
area.  This permits current values of production to be caculated. The other three criteria, the
maximum increase (or decresse forestalled) if the research were successful, the probability of such
success, and the likely rate and extent of adoption, can dl be factored into the potentia benefits
achievable through investment in research.

One of the grestest difficulties in attempting to set agriculturd research priorities objectively
isthe lack of reliable global data sets. In the case of agriculturd land, reasonable data are likely to
be obtainable on area and current productivity, but at present the potentid change achievable
through research can be estimated only on the bass of wdl informed judgement. Because of
deficiencies in existing knowledge of vaues for the efficiency criteria in research, in most cases it
may be possible to agree only on the rdative rankings of different types of land on the X axis,
without it being possible to assign any exact vauesto them.

1 Plucknett, D L (1993) Science and Agricultural Transformation. |FPRI Lecture SeriesNo. 1.



Members of the CGIAR may find most vaue in assessments of the reative priorities of
research on different classes of land within the mandated region of a single centre and the nationa
sysems with which it works. Agro-Ecological Zones (AEZs) would be one obvious basis of
comparison. Another would be on poalitical boundaries, because of the powerful influence of socid
and indtitutiona factors on the implementation of new agriculturd technologies. Also, the data permit
poverty weightings to be made only for politica boundaries at presen.

The following paragraphs offer some very preliminary suggestions of questions that would be
worth asking about the priorities of different land types for production of annua grain crops,
ruminant livestock and forests.

In the case of croplands, one of the triggers for TAC's review of the margind lands issue
was the perception by some people that they warranted a higher priority in CGIAR research than
they had hitherto received. It is true that the mgjor impact of green revolution cropping technologies
has been in irrigated areas, and the possibility that some categories of rainfed land may now offer a
higher rate of return on research deserves serious consderation. The highest immediate priority may
be for socioeconomic research to understand better why the biophysical components of the very
successful green revolution technologies have not been used to a grester extent on rainfed cropping
lands. Government policies may be part of the answer. In developing countries, irrigated agriculture
has generdly been subsidized much more heavily than rainfed agriculture.

The case for additional CGIAR crop and livestock research to enhance the productivity of
margind lands is questionable.  The information available to the Margind Lands Review indicaed
that they had certainly not been neglected by the centres. Indeed, the Report argues strongly that
the primary problem of poor people in low potentid croplands is not technology as such, but
deficenciesin the prevailing indtitutional and policy arrangements.

Concern about land degradation seems to have motivated much of the externd interest in
CGIAR research priorities for grazing lands used for ruminant livestock production.  Although the
very large area of grazed rangeland that is too dry for cropping or for growing improved forages
does not support a large proportion of developing-country livestock or people, its research priority
versus that of higher rainfal regions needs to be assessed objectively. Despite the pathetic
gppearance of arid grazing lands during prolonged drought, they can recover rapidly in subsequent
periods of normd ranfal’. In the current state of knowledge, most experts would assess them as
offering reatively low potentid rates of return from investment in agricultura research.

There is a Sgnificant area of land in sub-Saharan Africa awaiting development for ruminant
livestock production, if the congraint of trypanosomiass could be overcome. This category of land
has, by implication, received a high priority in CGIAR investments. The chief question mark over
current biotechnica research on trypanosomiass has attached to its probability of success, not the
priority of the associated land type.

There has been very limited interest in comparisons of land types for tropicd forestry. A far
more important question is that of research priorities anongs dternative forms of land use within the
same land type, notably in the remaining forests of the humid tropicad lowlands. The framework of
Figure 2 could be adapted to this purpose. Much of the land that was deforested in South America
during the last two decades went into ruminant livestock production, whereas cropping and logging

! deHaan, C, Steinfeld, H and Blackburn H (1997). Livestock and the Environment. Finding aBalance.
European Commission Directorate-General for Devel opment, Development Policy, Sustainable Devel opment
and Natural Resources.



were the mgor causes of deforestation in Asa and sub-Saharan Africa’. The criticd issue of
prioritization is to estimate relative rates of return from research on the use of lowland rainforest for
conservation of biodiversity plus production of non-wood products, versus that from research on the
use of the same land for logging, for forestry plantations, for tree crops (agroforestry), or for annua
food crops. The chdlenge is to find common units of measurement that dlow conservation of
biodiversty to be plotted aong with subsistence and dollars on the value axis.

1

Alexandratos, N (Ed.) World Agriculture: Towards 2010. An FAO Study. (New Y ork: John Wiley and
Sons, 1995)



Figure 1. Table 2.2 from TAC Working Document: Report of the Study on CGIAR Research Prioritiesfor Marginal
Lands. SDR/TAC:1AR/96/18.1
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Figure2. A framework for prioritizing land typesin agricultural research.
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SUMMARY

Underganding of the intricate processes of poverty and land degradation is gill extremey
limited. Definition, in each process, is driven largdy by the perceptions of those andyzing the
phenomena. Each group brings its own strong perceptions to bear. The lack of clear
conceptualization, the observed heterogeneity and the diverse perceptions of those attempting
the exercise complicate atempts a measurement. Statistica problems in the avalable
messurements of each phenomenon, aisng, among other things, from lack of
representativeness, reduce the confidence that can be attached to extrapolations. Evauating
cause and effect with confidence implies, idedly, being able to observe the processes at different
points in time for a large number of well-defined and relatively homogeneous Stuations. Such
comparable observations are generdly not available. In most cases the lack of adequate data
and the complexity of the rdationships that need to be modeled serioudy limits rigorous
empiricd veification. Since a fuller underganding of the complex interaction of the two
proceses naturdly leads on from a more comprehensve underdanding of the individua
processss, it too suffers from al the problems impeding a degper understanding of each.

The aggregate information available is not very useful for making judgments about poverty and
land degradation. Evidence from the few avalable micro-level sudies is mixed and often
contradictory. Mogt of the available technicd literature relates to the controversy regarding the
reasons for the adoption (or non-adoption) of conservation practices. This literature does not
specificaly address the behavior of the poor except through the cost implications of different
conservation technologies and the incentive structures that influence adoption.

Theoretica considerations are often cited as to why the poor can be expected to behave in
ways that are land degrading. However, these consderations can generaly apply just as well to
the non-poor and can be explained by overdl low leves of development. The pressures arisng
out of the processes of economic development that might induce people to degrade the land
have be classfied, in the literature, as those related to: increases in population; declines in
common property resources, interest rate changes, and technology transfers.

However, the literature aso includes consderable theoretical and empirical evidence that
indicates that the response to population pressures and market forces, in the long run, is an
endogenous process of adaptation towards sustainable behavior.

At the household level much more research, in a variety of settings over a reasonable length of
time, is needed for a fuller understanding of decison-making processes, especidly in terms of
the rdationship with land. Such research should idedlly be built on detailed household-leve
longitudina socioeconomic surveys with specific land use and

quality assessment modules. Only then will it be possble to differentiate behavior by poverty
gatus. The CGIAR iswdll placed to support such research.

The CGIAR can dso facilitate much grester interaction between the different “actors’ to bring
redlism where uninformed perceptions prevail, especidly in the area of land degradation. Such



interactions will lend much greater redism to the understanding of issues that have important
implications for the present and future of humankind. These interactions should naturaly build on
exiging understanding, so as not to reinvent the whed. The broad research agenda on poverty
and land degradation can only be well defined after a reasonable period over which such
understanding is established.

Such research can only enhance the efforts within the CGIAR System on integrating commodity
research with naturd-resource management consderations. This emphasis is properly placed
and rdevant. The CGIAR is a key forum for addressing the global dearth of knowledge about
the implications of land degradation. A research agenda is needed that makes good use of the
available information in order to better focus on poverty dleviation through the integration of
commodity and natura-resource management research. Its relevance must be enhanced through
the collection and use of more disaggregated information.



Rural Poverty and Land Degradation:
A Reality Check for the CGIAR

1 BACKGROUND

Based on an in-depth evaluation of available information, the study on CGIAR Research
Priorities on Margind Lands" concludes that neither the globa and regiond quantification of
margina land areas (based on biophysica data) nor the assessment of CGIAR projects and
expenditures assignable to these various land areas are rdevant to the CGIAR’s decision on
drategy for poverty aleviation. The report states that the concept of “margind areas’ (MA) is
more relevant.? These are areas where “there are concentrations of margina rura people and
where the definition of geographic area would derive from a set of rdativedly homogeneous
variables deemed to generate rura poverty. Biophysical characteristics would be one ement in
the equation” [Nelson et a. (1997)]. It thus put rura poverty at the center of the stageS.

Within this overdl sharper focus on the need to understand more fully the causes and
consequences of rura poverty with a view to identifying the options open to the System for
addressing it; the report stated that “there is [aso] a need to improve our understanding of land
and water degradation pI’OCQSSES4 There gppears to be little hard evidence linking the poor, in
contrast to the non-poor, to accelerated resource degradation. Degradation processes need to
be understood and linked to poverty processes’ [Nelson et al. (1997)].

! This study had started with the “four tenets of conventional wisdom,” namely: 1)Marginal lands are
defined in biophysical terms which establish them as. having low inherent productivity for agriculture; being
susceptible to degradation; and involving high risks for agricultural production; 2)They support ahigh
proportion of the rural poor, particularly the poorest of the poor; 3) The combination of fragility and high
density of poor people who place a premium on current consumption (resulting in over-exploitation of
natural resources) isleading to accelerated erosion or vegetation destruction; the consequenceisa
downward spiral of poverty and resource degradation with significant negative externalities; and, 4)The
impact of CGIAR research on agricultural productivity increase, environmental protection and above all,
poverty alleviation has been limited in these areas [Nelson et al. (1997)].

% Lack of comfort with the definition of marginal areas purely in terms of climate, soils and terrain was
obvious for severa years. For example, Crosson and Anderson (1993) had suggested an alternative
definition based on productivity potential. Their discomfort had also extended to the allocation of research
resources for such areas. From a purely economic point of view these authors had pointed out that research
resources should only be allocated to marginal areas when concerns with equity in the distribution of
productive opportunities outweighs productivity gains as the criterion for research focus amongst areas.
Thisisbasically apolitical choice and to the extent that cost free migration is an alternative, equity might be
much better served by focusing on the areas with more productive potential and encouraging non
agricultural activities in the less favored ones. Focusing on less favored areas may not be the most cost
effective way to promote equity.

*The report concludes that the assessment of the appropriate balance between CGIAR research investment
targeted to MA and to non-MA could only follow from a clarification of where marginal people are located,
why they are marginal and the options open to the System for addressing poverty in the MA.

* The widespread reports of land degradation in Africa; soil erosion on sloping lands in South Asia; and the
extensive deforestation of agricultural landscapesin formerly forested parts of South Asiaand Ethiopia
have brought an increased focus on issues of natural resource management in agriculture [ Scherr and Y adav
(1995)].



By highlighting the lack of rigorous evidence and cdling for a grester undersanding of the
interaction of the two processes, the Margind Lands Study has cdled into question the strong
perception that poverty is both a consequence as well as a cause of resource degradation. ! This
perception is strongly evident in the writings of the multilateral development agencies such asthe
World Bank? and the Internationd Fund for Agricultura Development3 (IFAD).

The present study is afirst step towards addressing the concerns raised by Nelson et d. (1997)
with regard to poverty and land degradetion. In reviewing the avallable literature on rurd
poverty and land degradation and eva uating the implications of the current state of knowledge
for priority setting in the CGIAR System; an attempt is made to look beyond the generdly-held
perceptions of poverty and land degradation processes. Such an effort is inherently fraught with
al the problems that a study of the interaction of two complex and diverse processes is bound
to face. These problems are further compounded by the fact that the understanding of these
processesis ill limited and shrouded in

numerous unresolved issues ranging from difficulties in conceptudization and definition. to those
of measurement and empirica verification. The lack of a clear testable theory on the interaction
of the two processes and the vast heterogeneity of what is observed, coupled with the limited
and inadequate range of what is actualy measured of the numerous diverse dements of this
interaction underlies these problems.

! Such statements aggregate over many diverse situations and lead to confusion. Generally societies are
composed of poor aswell as non-poor individuals and poverty is characterized by differential accessto
resources especially land. Stating that the poor in a particular region behave differently from the non-poor in
terms of their relationship to land and are impacted differentially by it is not the same as saying that
generally low levels of development in aregion are both a cause as well as a consequence of resource
degradation. While areas with low levels of development may have alarger proportion of the poor, regions
with relatively better levels of development can also contain significant proportions of poor people. In order
to evaluate conclusively if the poor behave differently from the non-poor, it is crucial to be able to maintain
conceptual and analytical rigor. For thisit isimportant to control for general levels of development,
institutions, markets, infrastructure, resource quality and quantity and relationships that govern the use of
resources.

2 For example, “increasing numbers of poor people live in areas that have little agro-climatic potential and are
environmentally fragile...population pressure in these areas has decreased the productivity of land and
increased its vulnerability to flooding and soil erosion. Thisraises the question of the links between poverty
and environmental degradation....... These regions need a special development strategy for three reasons.
First there potential for growth islimited. Second they areincreasingly occupied by poor people with the
fewest skills and the |east access to infrastructure and supplies. Third environmental degradation in these
regions adversely affects both the immediate area and regions downstream or downhill...Poor farmers are
being marginalized and pushed to frontier areas. In addition population growth and the commercialization of
agriculture have forced farmers who once relied on environmentally sustainable forms of cultivation to use
their land moreintensively... But the intensification of traditional farming methods such as slash and burn
agriculture has damaged the productivity of these marginal areas. Over grazing and unmanaged irrigation
and an ever widening search for fuel wood all accelerate decline...Insecure land tenure and encroachments
on common and state lands encourage soil mining practices that diminish the long term productivity of the
land [World Bank (1990)].

% For example, when peoples survival is at stake they are forced to farm increasingly marginal soils, to
reduce fallow periods which would permit the soil to renew its fertility, to cut vital forestsin their search for
arable land or fuel and to overstock fragile range lands[IFAD (1992)].



There are numerous difficulties associated with definition, measurement and maintenance of
andyticd rigor. Attempts a rigorous analyss generdly gloss over the underlying assumptions
and the inherently week daidicd basis. The emotionalism associated with images of severdy
denuded hillsdes or starving malnourished children tend to take over. The debate |ooses further
clarity through the involvement of severd intellectud disciplines that do not spesk a common

language.

The short- and long- term implications of land degradation are not very clear [see Scherr and
Y adav (1995)] 1 Similarly, while knowledge about poverty is expanding rapidly, thanksin large
parts to the massve internationd focus and resources brought to bear on its understanding in the
past ten years or S0; the existing state of knowledge is dtill far from providing a comprehensive
understanding of al the complex dimensions of its processes2 Even less dear and limited is the
understanding of the interactions of poverty and land degranlation.3

This study is organized as follows Initidly the undergtanding on each process is evauated.
Issues connected with definition and measurement are highlighted and currently available
empirica estimates are presented. Next the existing Sate of knowledge about the reationship
between poverty and land degradation is evauated. The empirica evidence and attempts to
explain observed behavior are analyzed. The implications of the current understanding for policy
research generdly and for the CGIAR in particular are presented in the find section.

1.1  Defining Land Degradation and Sustainability

There are saverd definitions of land degradation. Land® degradation is generaly defined as the
reduction in the soil’s ability to contribute to crop production [Blaikie and Brookfield (1987)]
and as a change to land that makes it less useful for human beings [Wasson (1987)]. Examples
of land degradation can be found in eroson, sdinization, waterlogging, vegetaion depletion,
fertility loss, soil structure change, and pollution of soil. In each case the focus is on the physica
or biologicd effects with land-use methods seen as the ultimate causes of degradation. Land

! This study, part of the IFPRI 2020 exercise, presents the synthesis of discussions from athree-day
workshop of 35 experts from 14 countries representing a cross section of disciplines. The discussions at this
workshop were structured around four research paper prepared especially by | FPRI to address the land
degradation and food production linkages namely 1) an extensive literature review comparing existing
studies of the scale and effects of land degradation 2) a modeling exercise to simulate some of the effects of
land degradation on global food production, trade and consumption [Agcaoili, Perez and Rosegrant (1995)],
3) amodeling exercise to simulate the process of land-use intensification in the drylands of the Sahel to 2020
[Barbier (1995)], and 4) areview of ecological principles and natural resource degradation and improvements,
and microeconomic foundations for changesin land management in tropical hillsides, along with their
implications for policy [ Scherr, Jackson and Templeton (1995)].

2 Conclusion of the World Bank’s workshop on the “ Future Of Poverty Analysis In The Bank”, March 186,
1997 reported in Malik (1997).

® Studies on the direct empirical verification of the relationship between poverty and land degradation are
extremely scarce. Scherr and Y adav (1995) after their comprehensive survey of available literature conclude
that no consistent relationship between poverty and land degradation can be established.

* The concept of land used in such studies is broad. It is the extensive system of physical and biological
materials and processes associated with the interface of the solid earth, terrestrial water bodies and the air,
and the works of human beings [ Chisholm and Dumsday (1987)].



degradation can take many forms? Land degradatior? effects are often cumulative. The off-dte
effects (sedimentation of reservoirs and deposition of sit on downstream fidlds), both postive
and negative, can aso be consderable. A formidable problem exigts because there is no smple
relationship between the physicad phenomena and the perceptions of land by human beings.
What is observed in the present is the result of the interaction of severa complex processes
over long periods of time. For complete detection and measurement of land degradation, a
system is needed for monitoring change in physica, biologicd and socid phenomena3 The
heterogenaty of the Stuations and the complex and changing (over time) interaction of the
severd processes involved have negative implications for precise messurement.*

Concern with land degradation has heightened due to the increasing focus in policy circles on
sudanability. There are severd definitions in use for sustainability in

agriculture which leads to some confusion There is a need for a clear and widely agreed upon
perspective.5 Exigting definitions can be broad and al encompassing. For example sugtainability
is defined as meeting the needs of the present generation without compromising the ability of the
future generdtions to meet their own needs [The World Commission on Environment and
Devd opment6 (1987)]. Sugtainable development means more efficient use of arable lands and
water supplies. It requires avoiding overuse of chemica fertilizers and pesticides so that they do
not degrade rivers and lakes, threaten wildlife and contaminate human food and water supplies.
It means careful use of irrigation to avoid sdinization or water logging of croplands. It means

! Scherr (1998) classifies these to include: crusting, compaction, sealing, wind erosion, water erosion,
devegetation, over-tillage, impeded drainage, waterlogging, reduced waterholding capacity, reduced
infiltration, salinization, alkalinization, acidification, nutrient leaching, removal of organic matter, burning of
vegetative residues, nutrient depletion, over-application of agrochemicals, industrial contamination, decline
in vegetative cover, decline in biodiversity, decline in species composition, decline in availability of valued
species. Land degradation involves aspects of physical soil management soil Water management, soil
nutrient and organic matter management, soil biology management, vegetation management.

2 Degradation and erosion are not the same although the terms are often used interchangeably. Erosion is
only one (though probably the most well known and significant) possible form of degradation [Pagiola
(1994)].

% For an excellent discussion of detection and measurement issues of land degradation processes see
Wasson (1987).

* Much of what we know about the extent and nature of land degradation is based on 1) anecdotal evidence
2) suspended sediment measurements and 3) plot-level soil loss measurements. The anecdotal evidence,
though generally visually spectacular, is often non-representative and does not control for the effects of
other factors. The suspended sediment measurements are difficult to undertake and do not provide
information on the effects on yields. The plot-level soil-loss measurements come from test plots. There are
also serious issues of the representativeness of field conditions and practices associated with these.
Measurements are generally carried out in short periods —whereas actual soil |oss varies substantially
because of changesin other conditions. What are needed ideally are estimates of long-term average | oss.
Moreover, these measurements are generally limited to soil loss and not productivity loss. These
measurements generally assume that soil moved from onefield is soil lost, whereas it might have moved
from one field to another. Because of these data problems often it is very difficult to decide on the existence
or severity of land degradation [Pagiola (1994)].

® Thelack of an agreed perspective is brought out forcefully in the discussion on conceptual issues relating
to sustainable growth of agriculture by Crosson and Anderson (1993). Given the increasing concern with
the potential impact on the welfare of current and, in particular, future generations, the need for an agreed
perspective for identifying measures that can guide analysis of policies, approaches, and achievementsin
thefield of poverty, natural resources and the environment is obvious.

® Generally referred to as The Brundtland Commission



avoiding the expansion of agriculture to steep hillsides or margind soils that would rapidly erode
[World Resources Indtitute (1982)].

Sugtainahility is often confused to imply zero depletion of the naturd resource base or zero
environmental costs. However, as Crosson and Anderson (1993) point out “agricultural
production that imposes some resource depletion and environmenta costs can be sustainable as
long as the codts of depletion and environmental damage are condstent with rising per capita
welfare’. From an economic perspective, degradation only occurs beyond the socidly defined
optima use level. Such degradation occurs where individuas cannot or do not optimize returns
to their resources (e.g., due to inadegquate information) and/or because there is a divergence
between private and socid interests (e.g., externdities or ingppropriate public policies) [see for
example Scherr and Y adav (1995) and Binswanger (1989)].

Thislack of an agreed pergpective on sustainability has implications for how land degradation is
defined, measured and andyzed

There is genera recognition that data on the physical processes of land degradation as well as
on its economic and socid consequences are sparse [Scherr and Yadav (1995)]. Earlier
reviews of the evidence on land degradation around the world have adso found this evidence to
be “extraordinarily skimpy.” “No country has comprehensve estimates of the productivity
consequences of land degradation or the rates of degradation from current practices’ [Crosson
and Anderson (1992)]. Severd other authors, including Biot et d. (1995), recognizing this
inadequacy, have cdled for a thorough review of experimenta and fied data and a sharper
focus, particularly, on robust and chesp methods of measurement in order to improve the
understanding of the physical processes involved.

The problems associated with drawing representative samples for plot-level measurement have
meant that most aggregate estimates are based on non-scientific methods of “raisng” the
information. Most estimates of the impact of land degradation are based on

“objective assessments’ by experts. Available aggregate estimates of the cost of degradation
have to be taken with even greater caution since they are based on standard formulas relaing
certain levels of degradation to estimates of yield losses. Attempts to go from the estimates of
the effect of yield losses a the plot level to aggregate estimates of the socioeconomic impact at
the nationa or regiond level have often been dubbed as “giant legps of faith.” Even a the plot
levd the problems associated with measuring the physcad and socid vaue consequences of
dternative natural resource management practices and technologies are “big and complex” and
not amenable to perfect solutions [Crosson and Anderson (1993)].

The inadequate basis of the available numbers is, however, generdly logt in the emotiondism
that pronouncements of the catastrophic extent of land degradation generdly stir up. Statements
such as “over the ladt thirty years done, the world has lost nearly one fifth of the top soil fromiits
crop land, one fifth of its tropical rainforests and tens of thousands of plant and anima species’
[Brown (1990)] stir up visgons of imminent and impending doom. The literature associated with
the “tragedy of the Commons’ [Hardin (1968)] has brought an increasing focus on the negative



consequences of the interaction of man and naturd resources” On the other hand

compl acency,2 based upon the phenomend increase in agriculturd (especialy food) production
during the past forty years or so, might well be misplaced.

There is thus a tremendous need to obtain a fuller understanding of the different aspects of soil
degradation based on data generated through consistent definitions and scientific rigor. As
dready noted, the studies of the impact of soil degradation are based, in one crucia aspect or
the other, on the assessments of experts. In most countries the data used for such estimates
generdly comes from a few studies that were not origindly designed to generate etimates for
the whole country.3 Moreover, the capacity to monitor changes over timeis limited by the wesk
datistica foundations and the lack of comparability in the available data.

Attempts are being made to address some of these concerns through research on land quality
indicators [World Bank (1997)]. The land qudlity indicators (LQI) program4 was

Set up under a codition of international agencies in 1994. Its objective was to better understand
the problems of land degradation. This program seeks to “develop a set of natura resource
indicators. gatistics or measures that help characterize the conditions of natura resources
related to land. The program seeks to develop a set of standardized indicators (mainly focused
on the loca and didtrict levels) to provide concise, reliable information about the condition of
land, including the combined resources of soil, weter, vegetation and terrain that provide the
bassfor land use’ [Pieri et . (1995].

The Globa Land Assessment of Degradation (GLASODS) is the first mgor exercise that has
sought to maintain some congistency in definitions in its endeavor to obtain aggregate estimeates
of land degradation [Oldeman, Hakkeling and Sombroek (1990)]. The comparative study of
dry lands by Dregne and Chou (1992) represents another important effort® While the

! The Hardin study had brought the focus to bear on the tragedy of the global commons. Theissues of land
degradation relate more to local commons.

% This complacency has been likened by some to the misconception of the man hurtling headfirst from the
top of atwenty story building stating merrily, as he falls past the ninth floor, that there is nothing serious to
worry about because nothing has happened yet! The influential FAO study World Agriculture Towards
2010 reflects this complacency on an aggregate level [Alexandratos (1995)]. It does, however, highlight the
seriousness of the problem in certain regions.

® For example U.S estimates of the magnitude of soil erosion and the effects of soil erosion on land
productivity come from only two sample surveys [Crosson (1986)].

* This program involves agencies such as the Food and Agriculture Organization, the United Nations
Development Programme, the United Nations Environment Programme, and the Consultative Group on
International Agricultural Research (CGIAR). The World Resources I nstitute, the International Food Policy
Research Institute and other CGIAR institutions are al so participating.

®> The GLASOD estimates are al so subjective because these are based on experts' estimation of land
degradation since the Second World War.

® Studies listed in Scherr (1998) by methods used for assessment of soil degradation impactsinclude:
Qualitative assessments: Pagiolaand Dixon (1997), Oldeman et al. (1991), van Lynden and Oldeman (1997),
Seghal and Abrol (1994) and Dregne (1990, 1992). Biophysical models of degradation-yield relationships:
Auneet al. (1997); Kilasaraet a. (1995); Stocking and Benites (1996), Cassman et a. (1995) with secondary
price datato obtain estimates of value: Aune (1995), Pagiola (1997), Littleboy et al. (1996). Aggregate, gross
valuation of economic losses due to degradation and cost benefit analysis: Pimentel (1995),Y oung (1993),



GLASOD exercise was designed to study the problem at the continental scale, the latter study
was designed for andyss a the nationd leve but was limited by the availability of nationd
sudies. The study [ASSOD] by van Lynden and Oldeman (1997) represents a recent attempt
a edimaing land degradation. While the methodology is bascdly the same as that for the
GLASOD dudy, it permits andysis a the nationa level while the GLASOD was focused on a
larger regiond leve.

The GLASOD sudy estimated that nearly 2 billion hectares of the 8.7 hillion hectares of
vegetated area (agriculturd land, pasture, forest and woodland) (22.5 percent) have been
degraded since the mid century. This study estimated that some 3.5 percent of the totd have
been degraded so severdly as to be reversible only through costly engineering measuresiif at dl.
Just over 10 percent has been moderately degraded and is reversible only through significant
on-farm investments. Another nearly 9 percent is lightly degraded and easly reversible through
good land management. The GLASOD edtimates indicate that nearly one-hdf of this vegetated
area is under forest, of which about 18 percent is degraded; 3.2 hillion hectares is under
pasture, of which 21 percent is degraded and nearly 1.5 billion hectaresis in cropland, of which
38 percent is degraded. Water erosion isthe principal cause of degradation. Wind erosion is an
important cause, particularly in dry lands and areas where land forms are conducive to high
winds.

Lutz et a. (1994), Mclintire (1994), White and Jickling (1994). Econometric models: Byringiro and Reardon
(1996), Rozelle et a. (1997), Lindert (1996), Bojo (1991), Rozelle et al. (1997), Byringiro and Reardon (1997),
Alfsen et al. (1997), Agcaoli et a. (1995), Higgins et a. (1983). Comprehensive Assessments based on
disaggregated data (by soil type, farming system, crop): Stoorvogel et al. (1993), Smaling and Stoorvogel
(1993), Repetto et al. (1989), Lal (1995)



Ficjimme A I Airaed clEcgnaaclzticsn Bay Ty pres cal BAnac] nises A rsicgiesn Al paér sepiear
{(million hectares:s)

1,400

I LDegraded Land [ Nondsgraded Landgd

1. 2200

1,000

SO0

400

200
[ £S5 Ea
3 ] : = -
o
= = s o o = i =~ - o3 o] »é
= = L m ] 3 = - E
B w2 = 5 o = = = P 2
= = < - & == i = £
= -1 s p— =
= 5 = 5 = =
= = = =3 = =
= = =
« = =
_— E
= = =
F P
Z
SourccT Sohorr and Yadavy (1995) hascad an Al ASOIN? aostlhmates

Chemicd degradetion, such as sdinization and nutrient loss, is often the result of cropping
practices. It accounts for a smaler overdl proportion of degraded lands but more than 40
percent of cropland degradation. Physica degradation such as compaction accounts for a
smaler proportion of degraded area. According to the GLASOD estimates degradation of
cropland appears to be most extensve in Africa, affecting 65 percent of cropland area
compared with 51 percent in Latin America and 38 percent in Asa. Degradation of pasture is
adso most extendve in Africa, affecting 31 percent, compared with 20 percent in Ada and 14
percent in Latin America. Forest land degradation is most extengve in Asa, affecting 27 percent
of forest land compared with 19 percent in Africa and 14 percent in Latin America[GLASOD
estimates reported by Scherr (1998)].

Land degradation can lead to declining potentid yields on the fam. But, fertilizer use or
changing the land use can hide the effects of this degradation for long periods. As such it is
amogt impossible to establish a one-to-one relationship between the amount of degradation and
the effect on yields. Moreover, the level a which yidds are affected by changes in land quality
can differ by the type and variety of crop grown and by type of soil and its depth etc. While
measurements of land degradation generdly cover only a short period of time, any measurable
effect on crop yieds could however, take long periods to appear because of the cumulative
nature of land degradation.



For developing countries the literature on land degradation is even more quditative and less
rigorous than that available for developed countries. The difficulty of modding complex farming
systems and the lack of necessary data both contribute to this paucity.1 Mog glaring is the lack
of knowledge of the effects of degradation on socid welfare. “Mogt of the technicd literature on
the socioeconomic aspects of land degradation can be classfied into three broad categories. soil
conservation as an input in agricultura production; top soil as a naturd resource, somewhere
between nonrenewable and renewable; and the effects of land degradation on common
property resources and externdities’ [Anderson and Thampapilla (1990)]. Studies at the
household leve that atempt to rigoroudy verify differences in behavior between the poor and
the non-poor with respect to land are generdly difficult to find. This paucity resultsin large part

from the inadequeacy of the available data’

Given some of the problems described above, thereis an urgent need for a research agenda that
builds up from a large number of case sudies. In order to ensure common perspectives, such a
research program should involve the biophysica scientists, the socioeconomic experts and the
land users working closdly together. Use of consstently defined household-level socioeconomic
pand (longitudind) surveys that have specific land-qudity assessment modules in severd of the
“hot spotss" could provide effective answers” Such surveys would aso be extremdy useful for

studying the dynamics of poverty.

Mog of the avalable literature looks a the impact of land degradation in terms of crop
production. Scherr (1998), based on her detailed review of this literature® concludes that
“many sudies examine the gross impact of degradation on crop production6 [but] very few

! Thelack of technical information such as rates of soil loss and physical parameters such as those required
for the definition of the universal soil loss equation (USLE) leads some studies to use site parameters from
specific developed country locations [see for example Veloz et al. (1985)].

2 Careful analysis requires disaggregated and detailed data. The availability of disaggregated data on
population, incidence of poverty, land use and infrastructure is essential for rigorous analysis. Such data for
India enabled Fan and Hazell (1997) to show that public investmentsin less favored rainfed areas, [coupled
with high-yielding varieties, irrigation and education] would increase agricultural productivity and reduce
rural poverty. And, that the resultant gain per unit of additional investment would be higher than similar
investmentsin irrigated or high potential rain fed areas. Similarly, a study using the detailed 1992 -93 World
Bank Living Standards Measurement Survey datafor Vietham found that the highest impact on net crop
income would occur in Vietnam's two poorest regions: the Northern Uplands and the North Coast [van de
Walle (1996)].

% These “hot spots” in land degradation based on the recent assessment of an international group of experts
are presented in Annex 1.

* The IFPRI Pakistan panel survey of rural households collected information on land quality in 1993.
However, thisinformation, has not been analyzed to date.

® Scherr (1998) contains the most comprehensive review of studies showing the impact of land degradation.
At the globa level shereviews UNCOD (1977), UNEP (1980), Higgins et al. (1983), Harrison (1984), Mabbuitt
(1987), Buringh and Dudal (1987), Dregne and Chou (1992), Oldeman et a. (1992), Pimentel et al. (1993),
Steiner and Herdt (1993), Crosson (1994), Agcadli et al. (1995), Dyson (1996), Stocking and Benites (1996),
Crosson (1997) and Scherr and Y adav (1995)

® Oodit and Somonis (1992) estimated that salinity has reduced the yield of major crops by 30 percent in the
fifteen million hectares of irrigated landsin Pakistan. The study by Crosson (1995) indicates that the average
productivity losses in the dry lands between 1945 and 1990 were in the range of 11.9 to 13.4 percent.
Globally he calculates that if all strongly and extremely degraded lands were restored there would be a 15
percent yield increase. Given the spectacular growth in global food production and the secular declines in
grain prices over this period it is obvious that other factors must have compensated for the effects of
degradation on aggregate performance.
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examine the net effect, taking into account price effect, substitution of supply by other producing
aress, or other secondary impacts. [And moreover] very few studies incorporate into their
andyss any active farmer response to degradation” [Scherr (1998)]. Scherr could find only
three studies that provided data relevant to the assessment of human wefare impacts. These
welfare assessments use different indicators to assess the impact a nationd or internationa
levels® A detailed review of the results and methodologica aspects of these sudiesis avalable
in Scherr (1998) and is therefore not atempted here. However, results from the IFPRI
smulations reported by her are reproduced below.

Simulations based on the globa food production and trade model developed at IFPRI under
different scenarios for degradation indicate that by the year 2020 an additiond seven to nine
million children will be manourished under the assumptions of severe degradation. The basdine
edimate from this modd is two hundred and sx million manourished children (so that this would
imply approximately one to three percent increases in the basdling). The resultsindicate that land
degradation may not be as severe a problem during the next two decades or so, as many
believe. According to the smuldions, a decline in invesment in agriculturd research and
infrastructure can produce downturns of a smilar magnitude. These results highlight another
problem of some concern; while the globa picture may not be as blegk, the regiona effect of
land degradation can be expected to be quite severe in some countries, for example China and
Peakistan.

1.2  Classifying the Approachesto Land Degradation

Biot et d. (1995) have classfied the main approaches to land degradation into three groups.
These they term as. the classic; the populist revolution that shares characterigtics with the neo-
Marxigt or world systems diagnosis of problems of land degradation and the neo-libera counter
revolution embodied in the approach taken by the World Bank.

The main characterigtics of the three approaches as summarized by Biot et a. (1995) are
presented below:

Main Approachesto L and degradation

Variable Classic Populist Neo-
liberal
Structural causes over-population, resource distribution, inappropriate
of land degradation backwardness, lack of inappropriate technol - property rights
foresight, ignorance ogies institutions,
prices and rapid

! The CGE model for Nicaragua, one of these three studies, finds a counter-intuitive positive effect of
degradation on peasant consumption [Alfsen et al. (1996) reported in Scherr (1998)].



Immediate Causes

11

mis-management by
users

mis-management by
State, capitalists, TNCs
big business

populn. Growth

poor government
policies and
bureaucratic
rules and reguins

Academic discipline; profession  science; bureaucratic sociology; activist €conomics;
development
professional

Research framework systematic empiricism Rapid/Participant methodological

rural appraisal, individualism
community as
unit of analysis

Technology soil conservation works — agronomic techniques not specified

particularly terracing of conservation

Peasant behavior ignorant, irrational virtuous, rational rational,

traditional community minded egocentric

Diagnosis of problem environmental solution  socio-political solution  economic
solution

Source; Biot et d. (1995)

The authors find that these approaches are neither sequentia nor mutualy exclusve. The present
emphass on poverty as both a cause and an effect of environmental degradation is shared by
both the neo-Marxist and the neo-liberd approaches. Concern with the issue of population
pressures on natura resources which was a popular theme of the classic gpproach has dso re-
emerged in the neo-liberad counter revolution literature. These approaches differ basicaly in
terms of the role of the State and in their emphasis on the structurd and immediate causes of
land degradation. They dso differ in terms of the assumptions regarding peasant behavior and in
the diagnoss of the problem. This classfication emphasizes the perceptual nature of the
problem identification and underscores the inability of the available innovetions to address the
issue. Biot et d. (1995) date the basic dilemma as follows. “Land degradation is perceived to
bea

problem, there are perceived to be many technologica and inditutiona innovations that can
solve them and these have been promoted by aid organizations - and yet these innovations seem
not generdly successful. Why?’

Answersto this dilemmalie in getting to the redity behind these perceptions to develop common
perspectives. Detailed evaduation of the factors underlying these perceptions. should bring
together dl the actors, the internationad and nationa research systems - the biophyscd and
socid scientigts, the donor/devel opment agencies, governments at dl levels and those who eke
out aliving from the land in the diverse Stuations around the world.
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1.3  Defining Poverty

Poverty is increasngly viewed as a multidimensona concept. It has socid and psychologica
effects that prevent people from redizing their potentid [IFAD (1992)]. Measurement of
poverty can include materid deprivation, isolation, dienation, dependence, and lack of
participation or freedom of choice of assets, vulnerability and ins;ecurity.1 Introducing severd
such dimensons can serioudy complicate the measurement problems. That is why most
measurement is based on materia deprivatior? generdly linked to the inability of incomes to
meset basic nutritional demands.

Poverty is, thus, operaiondly defined as the inability to atain a minima standard of Iiving.3
Generally a consumpti on-based’ poverty line is used and estimates are made of the head count
index, the poverty gap ratio and a severity of poverty index.® The World

Bank supplements the consumption-based poverty measure with others such as nutritiona
datus, life expectancy, under five mortaity and school enrollment rates in what it terms the

Priority Poverty Indicators® (PPIs). The World Bank is currently considered to be the largest

1 |solation s defined in terms of lack of physical access to roads and mass communication. Alienation can

be both functional and educational. Domination and dependence arise from tenurial relations. Agricultural
families that are tenants and sharecroppers can be dominated by and be dependent on rural elites. Lack of
participation in decisions involving their own well being result from the rural poor seldom belonging to
formal groups or organizations. Lack of assets both physical and social, and vulnerability are important
characteristics of the poor. There are several inter-linked socioeconomic processes that both create and
perpetuate rural poverty. Amongst these, policy-induced processes that have a bias, which excludes the
rural poor from the benefits of development generally, accentuate the impact of other poverty processes.
Dualism as an important poverty perpetuating process. |n most ex-colonial societies small and marginal
farmers are hurt because resources starting with the best land are pre-empted by large, primarily export-
oriented commercia farms[IFAD (1992)].

% Material deprivation can be reflected in serious protein and energy malnutrition. However, the evidenceis
mixed on the relationship between levels of poverty and levels of malnutrition. Studiesin Pakistan find high
levels of malnutrition amongst children whereas corresponding levels of poverty in other countries do not
display the same levels of malnutrition [Malik and Malik (1992)].

% Three questions are relevant to operationalizing this definition: How to measure the standard of living?
What is meant by aminimal standard of living? And having thus identified the poor how to express the
overall severity of poverty in asingle measure or index? [Lipton and van der Gaag (1993)]

* Expenditures are found to be better measures of welfare than incomes especially at the lower ends of the
income distribution because these reflect the household’ s ability to borrow to smooth consumption.

® The Forster-Greer-Thorbecke (1984) class of decomposable indices which are generally used as measures
of poverty are presented in Annex 2.

® Non-income measures of welfare can include anthropometric measurement especially of vulnerable groups
such as children under the ages of five and pregnant and | actating mothers. The World Bank augments
these direct income and non-income measures of poverty with information on socioeconomic aggregates
that indicate for example the accessto social services. Access to social services denote the “public”
incomes that the poor enjoy from the provision of health, education and other services that governments
provide; consumption of which generally does not show up in household surveys. The Living Standards
Measurement Surveys LSM S of the World Bank are especially designed to measure such access in addition
to the other information that is generally required for computing the poverty measures. Moreover, the LSMS
provide an element of consistency in the information that is available. However, these LSM S surveys
generally require enormous resources, which restrict the ability of the developing countriesto
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repostory of information on poverty in the world®. The research work a the Bank has
confirmed that, in order to answer the question of how the poor have participated in the generd
improvements, it is necessary to move from aggregate data to more disaggregated survey-based
household-level data. Without such disaggregated deta it is impossible to conduct rigorous
andysis of the decison-making processes of poor househol ds’.

Poverty measurement is difficult at the national level and even more so a the sub-nationd and
household levels. The qudity and rdiability of the daia, where avaldble, are generdly
guestionable. Census taking is generdly in its infancy in developing countries. Increasing
atention is only now being pad to the systematic collection of socioeconomic information
through household representative income and expenditure surveys. The heavy costs involved
generdly imply that the data that such surveys yield are only representative at the nationd or at
most sub-nationd leved. Given the nature and distribution of poverty, such aggregate estimates
can often be mideading. The ability to match the quantitative information with more quditative
data is generaly severdy limited by the even greater scarcity of the latter. Even where such
information is available, meaningful integration is limited because these come from entirdy
different samples and have generdly been collected for entirdy different purposes. The
problems of the rdiability and non-availability of the basic information are compounded by
problems associated in the measurement. The use of one cut-off point or poverty line for the
country as awhole aggregates across tremendous heterogeneity and does not necessarily reflect
the particular Stuation in a sub-region or segment. The use of a sandard caorie requirement
cutoff so fashionable in previous sudies, for example, masked tremendous differences in
minimum calorie requirements across regions due to differences in body dructures, dimate and
leves of physcd aﬁivity.3 In the case of estimates of rura poverty, for example, such estimates
generdly ignored incomes in kind from home production and to that extent may have been
ggnificantly biased upwards.

While condderable headway has been made a improving the quality of the aggregate poverty
information there is ill consderable variahility in quaiity.4 This varigbility was confirmed by a

institutionalize them. The lack of such institutionalization impliesthat the information is sparse. There are
very few countries for which comparable data are available over time.

! The World Bank has mandated that detailed poverty assessments be undertaken for all its client countries.
I'n 1990 such assessments were available for eleven countries, which together accounted for forty percent of
the total population of the developing world and for fifty percent of the poor. The older surveyswere less
reliable than the more recent ones. The World Bank first began conducting poverty assessmentsin 1989.
Sincethen atotal of eighty-four (seventy-five countries and nine updates) assessments have been
completed covering approximately ninety percent of the world’s poor.

2 Especially as these relate to the relationship with land.

® The use of the parity adjusted expenditure of $1/day/person, currently in vogue at the World Bank, hasits
own limitations [see Ravallion (1994, 1992)].

* Poverty profiles answer the questions such as where are the poor? Who are the poor? Why are they poor?
And isit transitory or chronic poverty? Why are they poor? A poverty profileisasimply instrument for
making poverty comparison. These can show how poverty varies across sub groups of society, such as
region of residence or sector of employment. A poverty profile can be extremely useful in accessing how the
sectoral or regional pattern of economic changeislikely to affect aggregate poverty. If the poverty profile
shows that, for example, thereis significantly more poverty in the rural farm sector than the non farm sector
then apolicy reform which improves farmersterms of tradeis very likely to reduce aggregate poverty [
Kanbur (1987, 1990)].
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recent report of the Operations Evauation Department of the World Bank (1996).1 And while
considerable headway has been made in counting the poor, considerably less has been done to
explan why they are poor and in particular to explain what drategies for poverty dleviation
work and why? While the need to move towards more disaggregated data and andysis is
keenly fdt there is no hard evidence available that shows that the poor as opposed to the non-
poor behave differently in key agpects and especidly in terms of naturd resource management.
The data avallable are generdly a levels of aggregation that limit their usefulness for andysis of
gpecific land degradation problems that generally have a locationd dimenson. The PPIs are
avalable a the naiond leve for the countries for which these have been collected. This limits
the usefulness for understanding specific processes related to poverty and the relationship to
other processes such as land degradation.

IFAD (1992) identifies five types of rurd poverty. Materid deprivation and dienation cause
interdtitial poverty, or pockets of poverty surrounded by power, affluence and ownership of
asets. Materid deprivation can combine with isolation and aienation to lead to peripherd
poverty, which is, according to this study, found in the margind areas. Materiad deprivation
arigng from population pressure and limits on resources will breed dienation and overcrowding
poverty. Vulnerability to naturad cdamities, (e.g., drought) labor displacement, and insecurity,
produces traumatic or sporadic poverty, which can be trangtory but often ends up being
endemic. Isolation, dienation, technological deprivation, dependence and lack of assets are dso
sgns of endemic poverty.

This classfication is important for linking the types of poverty processes to the types of poverty
produced and the segments of the population affected.? Accord ng to the IFAD (1992) study,
environmenta degradation leads to both trangitory and chronic poverty (IFAD terms these as
peripherd and endemic poverty) and affects smalholders, landless, nomadic pastordigts, ethnic

L Only 54% of the 46 poverty assessments eval uated in this study met with the requirements. Most were five
years old and some were based on data that were more than ten years old. The report used the following
bench-marks for evaluation: 1) inclusion of a profile of Priority Poverty Indicators (PPIs) 2) diagnosis of
poverty 3) set of prescriptions for poverty reduction and 4) operational content of the prescription.

2 Thisfull classification assumes that the international processes produce traumatic/sporadic poverty which
affects small holders, refugees, and househol ds headed by women. Domestic policy biases produce
interstitial, peripheral, overcrowding, traumatic/sporadic and endemic poverty these processes affect small
holders, landless, nomadic pastoralists, ethnic groups, artesinal fishermen, refugees and househol ds headed
by women. Dualism produces interstitial and peripheral poverty and affects small holders, landless, nomadic
pastoralists, ethnic groups, artisanal fishermen, refugees and househol ds headed by women. Population
pressure leads to peripheral and over crowding types of poverty. It affects smallholders, landless, nomadic
pastoralists and househol ds headed by women. Environmental degradation leads to peripheral and endemic
poverty and affects small holders, landless, nomadic pastoralists, ethnic groups, artisinal fishermen,
refugees and household headed by women. Natural cycles produce peripheral, traumatic/sporadic and
endemic poverty and affect small holders, landless, nomadic pastoralists, ethnic groups, artisinal fishermen,
refugees and househol ds headed by women. Gender biases |ead to endemic poverty and affect households
headed by women. Cultural/ethnic biases produce interstitial and endemic poverty and affect ethnic groups
exploitative intermediation produces interstitial, peripheral and endemic poverty and affects small holders,
landless, nomadic pastoralists, ethnic groups, artisinal fishermen and women. Internal civil strife leadsto
traumatic/sporadic poverty and affects smallholders, landless, nomadic pastoralists, ethnic groups, refugees
and women [IFAD (1992)].
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groups, artisanal fishermen, refugees and households headed by women. The IFAD sudy
contains an extensve classfication of different types of poverty processes, the type of poverty
that is produced, and the segments of the rura population affected by these, for 42 of the least
developed countries. While this classfication is hepful; given the nature of the dataon whichiitis
based, it is only indicetive of the types of aggregate patterns. Given the heterogeneity of types
that it indicates and the extremely aggregate avallable data that it marshds the study does not
help in rigoroudy answering specific questions or in furthering the understanding of the
interaction of the poverty and land degradation processes.

This IFAD (1992) study remains to date the most extensive andysis of its kind available in the
literature on rurd poverty. Based on information for the late 1980s, this study estimated that
over 80 percent of the poor people in the 114 countries for which it andyzed available data
were based in the rura aress. In the 42 least developed countries, the study found that as much
as 69 percent of the total rura population lives in poverty. This figure was 31 percent for Asa,
(46 percent if China and India are excluded), 60 percent in Sub-Saharan Africa, 61 percent in
Latin America and the Caribbean and 26 percent in the Near East and North Africa In
absolute terms these percentages trandate to 633 million in Asia, 204 million in Sub-Saharan
Africa, 27 million in the Near East and North Africa and 76 million in Latin America and the
Caribbean.

Subgtantial improvement in aggregate global welfare has been achieved over the past few
decades. For example, between 1965 and 1990, world food production grew by 90 percent1
while population rose by 60 percent. This growth has, however, not been uniformly distri buted.?
The increase in food production has resulted largely from yield increases. It is estimated that 93
percent of the incrementa cered output is due to intendfication done. Area expanson remains
important in Africa and Latin America accounting for 40 percent and 32 percent, respectively,
of cered production increases over this period [Mink (1993)]. Average consumption per capita
in developing countries has aso increased by about 70 percent in red terms, average life
expectancy has risen from 51 to 63 years, and primary school enrollment rates have reached 89
percent. If these gains were evenly distributed, much of the world's poverty would be
eiminated.

The lack of comparable estimates of poverty over time makes it difficult to evauate trends.
However, based on heroic attempts to obtain comparable and consstent data sets, the
consensus gppears to be that growth, even when it is associated with rising inequdity, hasled to
poverty reduction [Fields (1980), World Bank (1990, chapter 3) and Squire (1993)]. Ravallion
and Datt (1994) estimate that the historica adticity of the poverty head count measure to mean
consumption is aout minus 1.5 for India Bl and Rich (1994) estimate that the rurd poverty
head count responds to red agricultura output per head, with an eagticity of minus 1.5 to minus
0.8, depending on model specification.

Nearly dl avalable sudies agree that agriculturad growth (especidly growth and stabilization of

! The growth in agricultural production has resulted from the expansion of the agricultural systems; use of
chemical fertilizers, pesticides, tools and machinery; improved seeds; and, land-improving investments
particularly irrigation and drainage.

% n Sub-Saharan Africa cereal production increased by only 60 percent while population increased by 105
percent.
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food staples production) is likely to benefit poor people.1 There is some evidence to indicate
that the level of initid inequaity of incomes and of assets determines the degree to which growth
is trandated to reduction in poverty [Lipton and Ravdlion (1995)]. The evidence on the
relationship of growth to inequdity is however, mixed.

The World Bank Policy Research Department has an active program focusing on establishing
conggent patterns in the reationship between growth, inequaity and poverty. Deininger and
Squire (1996) and Ravalion and Chen (1997) present results based on household data sets for
anumber of countries. While these “new” household data sets represent improvements in quality
and coverage it is important to bear in mind the differences in definitions in the underlying data
sets on which these estimates are based. While the authors do consistently warn users to keep
such inadequacies in mind, it is easy to loose sght of these warnings and focus only on the
aggregate results that are brought out. Mindful of the limitations such as the lack of tests for
sengtivity and robustness and the large number of factors identified by the authors that could
affect cross country comparisons, the study by Deininger and Squire (1996) could find no
systematic link between growth and changes in inequdity. The study found, however, a strong
positive relaionship between growth and reduction in poverty. A later sudy by Ravalion and
Chen (1997) uses a larger number of household surveys to define “spells’ from 67 countries
between 1981 and 1994 to conclude that changes in inequality and polarization were
uncorrelated with changes in average living standards. The results of the relationship between
inequality and growth were at best mixed. However, “dmaost dways poverty fdl with growth in
average living standards and rose with contraction” [Ravalion and Chen (1997)].

The relationship of poverty and land is intimate, given the prevalence of poverty in rurd aress.
Countries that are classfied as low income have much higher shares of agriculture in GDP and
even higher shares of rurd |abor force as compared to the industria market economies [World
Bank (1990)]. Typicdly, the share of agriculture in gross domestic product in the low-income
countries is about 30 percent while the proportion of total labor force in agriculture is about 68
percent. The corresponding figures for the industrid market economies are 6 and 2 percent,
respectively [World Bank (1997)].

Quibria and Srinivasan (1991), in a comparative study of seven Asan developing countries in
the late 1980s, showed that rura poor depended more on agriculture than the rural non-poor
did. This has aso been observed in West Africa [Reardon et d. (1992)]. The welfare of rurd
non-farm households aso depends substantially on the forward and backward production and
consumption linkages from farmers [Chuta and Liedholm (1981), Hazell and Haggblade (1993)
and Hazdl and Ramasamy (1991)]. “Given the high labor intensity and relevance to loca food
availability and prices of agriculturd products most anti-rura-poverty strategies for production
activities are based subgtantialy on agriculture’ [Lipton and Ravallion (1995)].

The lack of land and rura poverty are generaly observed to coexist [Ravalion and Sen
(1994)]. Generdly three forms of interventions are suggested to improve the access of the poor
to land [IFAD (1992)]. These are redigtribution of ownership rights, regulation of tenancy

! Some examples where agricultural growth is not necessarily pro-poor also exist [see Cohen (1975)].
However, the general experienceisthat agricultural growth worksin several waysto improve the welfare of
the poor. Itslarge direct and indirect multipliers on income and employment open up avenues for the poor to
participate in the growth process.
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contracts and the role of land titling. !

Improved equity and efficiency are generdly put forward as judtifications for land redistribution.
Operationdly, the implementation of such programs has been strongly affected by politica
redities. Redidtribution implies increasing intensification with possible negative consequences for
land degradation. At the same time, redistribution is expected to improve access to credit so
necessay for the use of inputs. This can fadilitate invesmentsin land-improving and maintaining
technologies.

Tenancy reforms are dso advocated on the basis of equity and efficiency. Such reform can
however, dso increase landlessness through large-scale eviction as evidenced in South Asa
And within the different forms of tenancy arrangements, amove away from share cropping
arrangements can imply areduction in traditiond risk sharing arrangements with potentia
resultant pressures for resource degradation.

Land titling can have both positive and negetive effects. The African experience bears this out.
Theoreticdly, land titling is condgdered important for increasing tenure security with a view to
improving investment in land and water conservation. It is dso held to improve access to capitd
inputs and the adoption of permanent crops. It further provides the collaterad for ensuring
increased access to inditutiona credit and for promoting land markets deemed to be s0
essentia for the development of commercid agriculture. Lack of title can bias the farmer’s
decision towards short-cycle crops. Operationally, however, the wedthier farmers can exercise
thelr influence to obtain greater rights [IFAD (1992)]. Such titling can lead to likely negative
effects on women through increased cultivation of commercid crops that men generdly tend to
control [von Braun and Kennedy (1986)].

Income derived from common property resourcesis much more important to the rura poor than
to the non-poor especidly in the arid and semi arid regions. The studies by Jodha (1985, 1986,
1991) show that common property resources accounted for 20 percent of the income of
households cultivating less than two hectares (including landless households) and between 1 and
2 percent amongst the non-poor households in 21 groups of villagesin India These sudies dso
show that common property resources declined sharply in area and productivity between the
mid 1950s and the mid 1970s. However, “it is the combination of more people, high interest
rates and other “short-termist” incentives, scarce land and inadequate technica progress that
threatens to vaidate the clam that population growth in rurd areas causes resource degradation
—and to do so whatever the structure of property rights’ [Lipton (1997a, p. 89)].

Rurd poverty dso implies that the “wrong crops’ may be grown. In sub-tropica conditions
mogt export crops (except cotton and groundnuts) tend to be less damaging to the soil than
cereals and root crops. Maost export crops grow on trees and bushes and have a continuous
root structure and provide canopy cover. Repetto (1988) shows that, with grasses planted

undernegth such export crops, the rate of soil erosion is substantialy less than with food crops2

! There is a belief that traditional tenure systems can achieve development objectives only under low
population density but are not compatible with rapid economic change and large increases in population
pressure.

2 However, the fact that women control food while men control cash crops can generally translate into
reduced incomes of women with increasing commercialization and to the resultant deterioration in the
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Moreover, poor people are constrained in their access to credit, insurance and capital markets.

These conditions get trandated into larger herd sizes especidly in times and places that have a
high risk of draught and the posshility of grester mortaity amongst the herds. These extra
animas can lead to overgrazing and land degradation.

Mechanization that is labor displacing (especidly if is subsidized) can have negative impacts on
poverty [Binswanger and van Braun (1993), Mdlor and Desai (1985), Bell and Rich (1994),
Ravdlion and Dait (1994), Lipton with Longhurst (1989)]. Lack of dternative sources of
employment can lead displaced families to scavenging off the land and common property
resources leading to land degradation. The impact of irrigation on poverty is much less clear and
depends on the technica features of the type of system used [Narian and Roy (1980)]
However, the processes through which irrigation leads to increesng soil sdinity are wdll
documented in the ecologicd literature [see for example Ehrlich, Ehrlich and Holdren (1977)].

Rigorous analyses of the differential behavior of poor versus non-poor households in terms of
land degradation are sadly deficient. Such analyses require specificaly collected data and
detailed modding of the household decison making processes. Collecting such data is a
resource-intensve process and often requires skills that are not generaly available in developing
countries. Cost congraints generdly imply smdl and often “non-representative’ samples. This
leads to the obvious questions of the generdizability of the results. There is a strong need to
replicate such studies in as many Stuations as possible to be able to build up a body of
knowledge for which conclusions can be generdized.

1.4  Mapping Rural Poverty and Land Quality

The margind lands study [Neson e d. (1997)] had noted the great limitation in the
understanding of the nature and digtribution of margind lands and the lack of readily available
data in a geo-referenced framework, in particular with respect to the incidence and nature of
poverty and probability of land degradation by land type. The World Resources Ingtitute under
a contract with UNEP/GRID/Arendd is conducting such a study [Henninger (1997)]. This
work is part of the ongoing project to strengthen the use of geographic information systems in
agricultura research” and extends the previous work done by the World Resources Indtitute in
mapping indicators of human development for West Africa The set of poverty indicators used
by the World Bank have been expanded to include accesshility (i.e., the degree to which
people have access to resources) and vulnerability (low income groups who face high income
uncertainty because of natura resource degradation). By including vulnerability defined in this
way the researchers are hoping to identify a large proportion of people who can be easly
pushed into poverty when the natural resource sector they depend on for their basic needs is
being degraded.

nutritional status of the families [see for example von Braun and Kennedy (1986)].

L Theideaof defining and mapping major regions of the world in terms of climate, soils and natural
vegetation as an aid to agricultural planning is not new. Systems of classification date back to the 1930s.
[Koppen and Giger (1936), Troll and Paffen (1965), and Papadakis (1975 reported in Henninger (1997)]. These
have proved useful in the work of the international agricultural research centers.
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Henninger (1997) notes that the degree to which individua or geographic factors are causing
poverty has implications for developing a strategy for agricultural research, which tends to
improve the Stuation of the poor. If geographic factors play an important role then geographic
targeting of agricultural research to the poor in these areas can become a useful tool to address
poverty issues. This, of course, assumes that the ability of individuals to migrate out of these
margina aress is redricted. There is some evidence to support this assumption. The work by
Ravdlion (1994) shows sgnificant spatid effects on living standards after contralling for non-
geographic characteristics. These he terms as spatial poverty traps.

The data limitations for mapping margind lands in most developing countries were highlighted by
the Margina Lands Study [Nelson et d. (1997)]. The soil and length of growing period maps
used to define the margind agriculturd lands and the favored agriculturd lands included no
information on land cover or use. Population data were only available at the first sub-nationa
level and a congtant poverty rate was applied for al areas within a country [Henninger (1997)].
Such data limitations were aso evident in the IFPRI study by Broca and Oram (1990). These
shortcomings will, however, remain till more detailed data become available. The World Bank’s
Living Standards Measurement Surveys and the Macro Internationd’s Demographic and Hedlth
Survey data sets which are the most likely sources of data for the socioeconomic aspects of
such endeavors were originadly designed to yield results representative at the nationd leve.
These were originaly not intended to be broken down by sub-nationd units.

The usefulness of these mapping exercises is condrained by the aggregete leve of the avalable
comparable information. Ranking of countries and territories according to the rurd poverty
dimension needs to be strengthened with more disaggregated information from severd sources
to make such exercises more effective for prioritizing research activities. Where the research
mandate dready has a clear natural resource mandate such rankings can assigt in effectively
prioritizing activities [e.g., ICARDA (1997].

2. POVERTY AND LAND DEGRADATION

Lipton (1997a) dates forcefully that it is irrationa to expect people to knowingly behave in
ways that destroy resources necessary for their surviva or that of their future generdti ons' unless
very strong pressures to do so are pr&eent.2 He ligts four such pressures generdly discussed in
the literature® These indude (1) increases in population as mortdity fals but fertility declineslag

! Often the problems of poverty, population and the environment are intertwined: earlier patterns of
development and the pressure of rapidly expanding popul ation mean that many of the poor live in areas of
acute environmental degradation [World Bank (1990)].

2 The World Bank maintains a similar position. “The poor do not willfully degrade the environment but poor
families often lack the resources to avoid degrading their environment. The very poor, struggling at the edge
of subsistence, are preoccupied with day to day survival. It isnot that the poor have inherently short
horizons; poor communities often have a strong ethic of stewardship in managing their traditional lands. But
their fragile and limited resources, their often poorly defined property rights, and their limited access to
credit and insurance markets prevent them from investing as much as they should in environmental
protection. When they do make investments they need quick results [World Bank (1992 p. 30)].

® According to the World Bank the main source of pressures generating problems of degradation is thought
toliein rapid population growth. Other pressures come from the widespread use of natural resource
intensive technol ogies; ineffective regulation of common property resources; land tenure systems that do
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and (2) declines in common property resources (CPRS). In addition there are internationd
pressures; including (3) interest rate changes and (4) technology transfers [Lipton (19973)].

Poverty generaes sgnificant incentives to have large families. Traditiondly the impact of
population growth on naturd resources was discussed in terms of “carrying capacity.l"
Conceptudly, if nothing else changes, then it is assumed that the increasing population will put
demands on the resources that can no longer be met without damaging the ability of these
resources to support human life. Social and economic factors such as trade, technology,
consumption preferences and levels of inequdity can dter the carrying capacity. Poor people
will often use migration as a coping srategy. However, migration may not aways benefit rura
environments since the absolute numbers of rura people may continue to increase.

Lipton (1997b) notes that technology generation in agriculture remains exogenous to most of the
developing countries and is not driven dgnificantly by ther resource saving or other
requirements. This is the classc choice of techniques problem highlighted in the literature on
industrial development during the 1970s that firs made popular terms such as “technologica
determinism.” This argument holds that the technicaly efficient techniques are generdly
developed in the capita-abundant labor-scarce developed countries and generdly reflect the
factor endowments of these countries.

21  Impact of Degradation on the Poor?

The poor generdly have access only to areas that have higher risk for hedth and income
generation.3 And they generdly lack the resources to reduce the exposure to the risk or to
invest in dleviating the causes of such risk. Environmental degradation therefore can affect the
hedlth and nutrition status of the poor and lower their productivity. This can happen both directly
through, for example, lower yields per unit of labor or land because of reduced soil qudity, and
indirectly through the reduced physical capacity of labor to produce because of manutrition and
poor hedth. Even in cases where the poor are hedthy labor productivity can be low due to

not secure long termsrights to land use; and policies that distort the prices of non-renewable resources
[World Bank 1991, in Biot et al. (1995)].

! Attempts to compare current and projected popul ations to potential popul ation supporting capacities
(PSCs) at certain levels of technology have found that with low input technologies typical of current
production practices 1975 populations had already exceeded carrying capacitiesin several West African
countries. The study by Higgins, Kassam and Miken (1983) predicted that 7 of the 8 Sahelian countries will
exceed popul ation-supporting capacities by the year 2000. Regional imbalances and environmental damage
were greatest in the Sahelo Sudanian zone despite low population densities.

2 Much of the discussion in this and the following subsection draws heavily from Mink (1993)

% The most debilitating risk is that of drought in semi arid tropical areas. The combination of poverty and
drought can have serious environmental consequences that threaten future agricultural productivity and the
conservation of natural resources. Poor people are induced to scavenge more intensively during droughts,
seeking out wood and other organic fuels, wild life and edible plants, both to eat and to sell. This
scavenging aggravates deforestation and damage to watersheds and soil already under stress from the
drought. The problem is aggravated in common property pastoral farming where farmers carrying extra cattle
as insurance against drought may exploit and over burden the carrying capacity of the land increasing the
likelihood of permanent damage. Small ruminants can be exceptionally damaging to resources. Poorer
households are generally responsible for raising small ruminants, which are allowed to graze low quality
resources especially on open access and common property land [IFAD (1992)].
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incressed time being dlocated to less-productive activities such as fue wood collection and
away from agriculture and other income generating activities [Kumar and Hotchkiss, 1988]. In
terms of the productivity of the resources that the poor manage, the decline is intricately related
to the poverty-population-environment interaction [Mink (1993)]. Where the poor depend on
biomass fud and confront increesing fuel wood scarcity they often shift to usng anima dung,
fodder and crop residues for fud. The quantities of these materiads that are returned to the soil
are thus reduced and its fertility dedlines! Non-replenishment of soil nutrients leads to soil
exhaudtion as fud wood supplies diminish and anima manure is increesngly used as a fud
subdtitute. Poverty forces a trade-off between the immediate demands for fuel for cooking and
heeting and manure for the land. The time-preference argument suggests that the immediate and
urgent needs be satisfied. Mortimore (1989) shows how soil exhaustion occurs when certain
nutrients are taken from the soil but are not replenished naturaly or atificidly with fertilizers. A
homogenous crop, usudly a cash crop, grown repeatedly on the same piece of land can lead to
il exhaugtion.? Increasing population pressures on land can adso lead to shortened fallow
periods and this coupled with the farmer’s inability to gpply varidble inputs more intensvely
because of poverty, can lead to decreased soil productivity. Productivity, especialy, in open-
access natura resources or of resources under deteriorating common property management
may often decline due to over-use.

2.2 Poverty Impact on Resour ce M anagement

Poverty is generdly assumed to impose short time hori zons® Theoreticdly this results from the
poor having high rates of pure time preference which lowers the ability to forego consumption
today. This leads to usng up savings previoudy set adde for later consumption and to
borrowing if access to credit is available. The implications of a high subjective discount rate are
rgpid resource extraction to meet present income or consumption needs and low investment in
natura resources to improve future returns. Overgrazing of pastures and shortening of falow
periods can result from the high subjective discount rates. Smilarly, famers are less likdy to
make natura resource investments where returns are expected after a number of years. These
factors combine to lead to a wide divergence between private and socid discount rates” The
empirica evidence on whether the poor redly do have high rates of time preference is limited
and Sketchy.5

Risk aversgon can lead to a short time horizon. To the extent that outcomes in the future become
less certain than outcomes closer to the present, people will prefer to trade the more uncertain

! The loss in grain production as aresult of diverting dung from fertilizer to fuel use in Africa, the near east
and Asia has been estimated at up to 20 million tons per year [Redclift and David (1990)].

% Given the declining yields on the land and the inability to find the institutional support in terms of fertilizer
and accessto credit and technology, poor farmers are forced to sell their land and become land less
peasants or to encroach on new forest lands [de Graaff (1993)].

®Thisis not to say that short time horizons are exclusive to the poor.

*Veloz et al. (1985) in their analysis of asoil conservation project in the Dominican Republic show that soil
conservation is profitable on only 20 percent of the land area using private analysis. Alternatively social
analysis based on discount rates that reflect the society’ sinter temporal preferences, indicate that soil
conservation isviable in nearly 70 percent of the land area.

® The ICRISAT study by Pender and Walker (1990) which estimated high rates of time preference through
experimental games for asmall sample of poor farmersin Indiais generally cited as an example.
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outcomes for the more certain ones. Risk averson amongst farmer is widdly documented [eg.,
Binswanger (1980), Walker (1981), Gridey (1980) and Sillers (1980)]. The results of these
sudies generaly indicate that attitudes of the poor to risk are not distinguished from those of the
non-poor by innate or acquired characterigtics but by the higher levels of risk faced by the poor
and by the grester congraints to coping with these risks. Deteriorating land quality brings not
only poorer yields but aso greater yidd fluctuations and hence higher risk.! To the extent that
access to common property resources serves as insurance for the poor in times of setbacks to
the primary sources of income, the decrease in access can increase the risk. Migration can
benefit the environment through mitigating risk.? Individua migraion is increesingly seen as an
outcome of family decison making, particularly in response to uninsured risks [Stark (1991)].

The poor face greater congraints to managing their risks. Their assets and stored production are
generdly minima. Their access to credit and insurance is generdly limited and or non-existent.
Rurd credit and insurance markets in developing countries are notorioudy fragmented. In most
cases there is dso a gender bias so that poor women have far less access to mechanisms for
managing risk than their mae counterparts. If risk is dlowed for, the interest rate incentive to
deplete is probably sharpened. “Higher interest rates reduce the present vaue burden of long
term future risks relative to that of near term risks (and costs). The land use patterns are
therefore shifted towards activities with long-term risks such as possible long-term resource
degradation. There is thus a powerful resource depleting incentive created by risng interest
rates. Cogdly credit undoubtedly shifts the compostion — of inputs, outputs, techniques,
investment, consumption and savings — sharply in a resource depleting direction” [Lipton
(19973)].

2.3  ThelinksBetween Poverty and Land Degradation —Mixed Empirical
Evidence

The study by Grepperud (1997) concludes that in the relationship between poverty, land
degradation and climatic uncertainty it is unclear whether poverty in generd induces farmers to
manage ther resources poorly in the long run. The study by Scherr, Jackson and Templeton
(1995) dso found no consstent relationship between population dengity or the frequency with
which land is used for productive purposes and degradation of the land. Population growth and
poverty, they noted, create both incentives and disincentives for land degradation. There is an
extreme dearth of studies that seek to rigoroudy test these relationships. The lack of appropriate
data underlies this paucity. To do this effectively informetion is required not only on the physica
aspects of the land but aso of poverty and a host of other factors that need to be controlled for.
Such data are not available at the present time. Reliance therefore has to be placed on studies
from which the relaionships can be inferred.

Mogt of the available studies ook at the problem in terms of the behavior of smdl-scae farmers
and land degradation. Southgate (1988) maintains that small-scale farmers have been the main
agents respongble for land degradation activities. He sates that market and indtitutiond falure
were the primary causes for farmers adopting non-sustainable practices. Pagiola (1995) shows

! Reardon and Vosti (1997) note that generalized poverty erodes traditional community risk sharing or
insurance institutions by over taxing them; forcing the poor to fend for themselves often turning to resource
mining and commons dependent strategies.

2 Remittances are an important coping strategy for rural poor [Alderman and Paxson (1992)].
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how government price controls on agricultural goods in Kenya have not provided incentives for
the smdl-scale and poor farmers to conserve their land. In some cases this has led to the mining
of resources for maximum output. Mortimore (1989), on the other hand, finds evidence of
gmal-scae famers willingness to forgo short-term income gains even under price and famine
pressure to pursue long term sustainable management Strategies. The existence or non-existence
of secure land tenure systems might explain the contradiction of results about smadl farmer
behavior. Severd studies cite the lack of secure land tenure as the primary reason for poor
farmers cultivating their land excessvely to exhaudtion for the smple reason thet they have no
vested interest in conserving an asset that they do not own [see, for example, Southgate (1988),
Mink (1993), Repetto et d. (1989)].

24  Household Level Effects of Degradation

Change in agriculturd practices can have primary and secondary effects on the environment.
Von Braun (1997) describes the reationship between agricultural change and the eventud
effects at the household leve through these environmenta effects. Such change has come about
in the large part of the world through the adoption of the green revolution type technologies.
Agricultura change can dso occur where green revolution technologies have not been (as yet)
adopted. In the case of the latter, the primary effects on the environment are generdly stated to
be in the form of desertification, deforegtation, watershed degradation, soil eroson and soil
fertility decline. The secondary effects can be droughts and floods. These environmental effects
can trandate into specific effects at the household level. These effects can take the form of
impoverishment/productivity decline, migration-related hedlth stress, vector borne disease (if the
migration occurs into disease prone areas), communicable disease (when sanitation bresks
down), chronic food insecurity, seasond manutrition and famines. In the case of the green
revolution technology, potentia environmenta degradation can result from each dement in the
technology package. It can result from the direct use of each of the technology eements and
through indirect effects as well. For example, irrigation can lead to reduced water quantity or
quality, sdinization, increase in mosquitoes, aguatic snails and blackflies. Inappropriate pesticide
use can have harmful household effects. Fertilizer use can result in nitrates leaching into drinking
water. At the household leve these aspects of potentid environmenta degradation can trandate
into diseases such as diarhea, cholera, typhoid, maaria, schissosomiasis, onchocerciass,
poisoning and diseases of the circulatory system in infants. The secondary effects of the use of
such technology can be crowding, sanitation deficiency, diet change and vector contral (through
inappropriate pesticide use). These can lead to communicable diseases, nutritiona diseases and
poisoning efc. These household effects imply a reduction in wefare, which under the
conventiona consumption based methods of measuring poverty, might not show up as such.
That is why it is important to include the non-income messures of poverty such as
anthropometric measurements in assessments of the poverty status.

25  Conceptualizing the Linkages Between Poverty and Land Degradation
Vogi and Reardon (1997) present an interesting conceptual modd of the linkages between

poverty and the environment that helps to highlight the complexity of the rdaionships. Poverty is
seen to be the product of “assat” components comprising naturd resources (private and
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commonly held), human resources, on-farm resources, off-farm resources, community-owned
resources and socia and politica capitd. These links are shown in Figure 2. These determine
household and village behavior in terms of income generation, consumption, investment in
asets, migration and human fertility, which in turn has implications for use and management of
the natural resource component that, determines the asset components of poverty. How natural
resources are used and managed feeds back as a determinant of the asset components of
poverty. A set of conditioning factors governs the relationship between the asset components of
poverty and household and village behavior and between the household and village behavior
and the naturd resource components. These conditioning factors are markets (prices), village
and regiond infrastructure, technologies (production and conservation), village level asset
poverty and population pressures.

This conceptudization leads to innovative policy implications. In comparing traditiona
productivity investments such as irrigation, fertilizer and modern seeds with conservation
investments (such as bunds, terraces, windbreaks and practices such as organic matter
goplication) the study finds that the latter have different requirements and characteristics.
Consarvation investments need innovative policies beyond just “getting prices right”. The three
non-price policies suggested by the study are: complimentary public infrastructure investments
(such as culverts to divert water flow from farm bunds) that make household investments more
profitable to indtitutiond innovations, that improve security and trandferability of resource tenure;
and, that modify community level arrangements to improve the management of the commons or
watershed [Vosti and Reardon (1997)]. In the same book, von Braun (1997) aso points out
that poor communities lack resources for community leve investments such as physca
infrastructure, hedth and education. Policies that strengthen traditiona inditutions and make
them more flexible (particularly in the face of increasing population pressure) can reduce poverty
and the dependence of rurd poor on resource miming especidly in response to draughts and
floods.

Defining poverty in the Vosti and Reardon (1997) manner sets a much higher cutoff then the
conventiond  definition. Implicit in this conceptudization is the assumption that dSzedble
resources” over and above mesti ng bare subsstence consumption and production are required
by the poor to address issues of resource degradation. While this model provides an interesting
tool for conceptudizing some of the complexities involved; it dso highlights the trade-off
between the depth and detall of understanding and concomitant data requirements;, and, the

L Estimates of the capital costs of prevention vary with the farming system, the methods used and

topography. Expenditures of $50-$150 per hectare (sometimes less) for such measures as farm forestry and
contouring with vetiver grass or other vegetative barriers are typical; $200-$500 may be required per hectare
for structural measures (terracing, land leveling, earth banks and the like) on undegraded lands.
Rehabilitation, in contrast, may cost from $500 to several thousand dollars per hectare, depending on the
severity of the problem [FAO (1992)].



25

inadequacy of available methodology and resources for measurement.



26

Figure 2. Poverty and environment links
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Duraigppah (1996) aso presents an interesting conceptual modd for analyzing the many
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complex inter-relationships between pover“[yjL and environmenta degradation. For smplicity he
postulates four possible, though not mutudly exclusve relationshipsz. These are

R1:  Poverty leadsto Environmental Degradation

R2:  Power Wedth and Greed leads to environmental Degradation

R3A: Inditutiond Failure leads to environmenta degradation

R3B: Market Falureleadsto Environmentd Degradation

R4:  Environmental Degradation leads to Poverty

If only R1 is observed then the poverty induced environmental degradation argument can be
accepted. However based on the initid conditions only exogenous poverty can cause this
environmenta degradation. On the other hand if only R2 is observed then policies adopted
under R1 assumptions can be mideading and may in fact exacerbate the degradation process,
as demongtrated by Binswanger (1989). In case of either R3A or R3B being responsible for
environmenta degradation, the solution is theoreticaly relaively smple - remove or correct the
market or ingitutiond failure. If R4 is present two interesting observations arise. First R4 can
only be present if it is caused by R1, R2, R3A, or R3B or various comhbinations of al four.
Second, the presence of R4 can st into motion an R1 type of link but in this case it is
indigenous poverty, which causes the environmenta degradation. This is the R1 feedback or
R1FB link.

In the R1, R4 link two outcomes are possible. The first scenario would be that R1 causes R4
and the causdity link ends. On the other hand we can get a Stuation whereby the indigenous
poverty caused by R4 setsinto motion more environmental degradation by a R1FB relationship.
The downward spird of poverty leading to degradation leading to more poverty [Durning
(1989)] is an R1FB type of rdationship. The various permutations and combinations of these
four reaionships highlight the complexity of the relaionships.

The modd has four contributing forces namely: the power greed and wedlth factor; exogenous
poverty; inditutiond falure and, market falure It addresses two externdities namey
environment degradation and indigenous poverty. The fear of losing land by the poor is a direct
function of R2. R3A isadso aprimary contributor to land degradation in this manner. R1FB can
be a contributory factor for soil exhaustion because of two reasons. first from within the sector
due to decreases in agriculturd productivity, and second from the fuedwood-manure
reaionship. In the first case, there is evidence of declining agriculturd productivity in degraded
lands causng indigenous poverty, which in turn forces many of the people to continue to
degrade their land further to extract subsistence outputs. The R2 link in the forest sector can
cause an R1FB affect in the land degradation category. R2, R3A, R3B and R1FB linkages can
cause dinizaion. In the case of desetification, the primary links highlighted by Durrigpah are
R2, R3A and R3B.

Durrigpah concludes that most environmenta protection programs fall because they address
only the symptoms while they ignore the causes, i.e. they address only indigenous poverty and
ignore its causes.

! He defines indigenous poverty as poverty caused by environmental degradation and exogenous poverty
asthat caused by factors other than environmental degradation.

% He postul ates three crucial initial conditions: 1) no environmental degradation, 2) no indigenous poverty
and 3) the possibility of the existence of exogenous poverty.
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3. SUSTAINABLE LAND USE MANAGEMENT

Much of the literature that assumes that poverty leads to degradation cannot explain instances of
(materidly) poor communities living sustainably with their environment for centuries. Induced
innovation theory suggests that degradation & least in the long run may be self-correcting as
resource scarcity and rising private and/or socid costs from degradation induce the
development and use of new agriculturad and resource management practices1 [Hayami and
Ruttan (1985) and Boserup (1965)].

The Induced Innovation Mode in Natura Resource Management assumes that, with increasing
population dengty or market demand, four distinct phasesitime periods of management
response can be identified. In the modd the total supply of services and products from a given
resource are a function of its quantity, quality and productivity of use. The first phase is
characterized by dependence on naturaly occurring resources. The second stage marks the
period of resource degradation. The third phase marking the onset of resource rehabilitation
occurs with trangtion to intensive management because the bendfits from the invesment in
resource rehabilitation outweigh the costs. The fourth phase is characterized by dependence on

! “Farmer—based innovation” describing the evolutionary process of adapting production technology to
changesin factor scarcity isreported in a number of studies [for example, see Binswanger and Ruttan (1978),
Hayami and Ruttan (1985)]. These explanations draw their inspiration from the experience of the land scarce
agricultural economy of Japan, where by the late 1800s biological innovations had begun to increase yields
per unit of land while the United States which had many times more land per head of agricultural labor, had
adopted a mechanized form of agricultural technology. It was, in response to rising land values in the 1940s,
that biological innovations were adopted widely in the United States.

The evidence presented in Farming Systems in the Tropics documents a large literature showing
that agricultural innovations are historically associated with increasing population density or increasing
market integration in different agroecological zones [Rutenberg (1980)]. This study strongly suggests that
most innovation in the tropics was either endogenous or resulted from transfer/adaptation between trading
partners. Similarly much of the technical change in crop management and landscape management was a
consequence of the crises in soil management. Pingali, Bigot and Binswanger (1987) document a similar of
farm management in the area of mechanization.

Other examples of largely endogenous transformation to local land- use innovations and local
institutional development include the widely cited experience of the Machakos district in Kenya[Tiffen and
Mortimore (1994)]. This heavily degraded area with its very low agricultural productivity and income had a
population density beyond its “carrying capacity” in the 1930s. Yet over a 60-year period, although the
population increased five-fold and the resource base has not been rehabilitated, the estimated value of
agricultural production at constant prices has increased threefold. Despite considerable movement into more
marginal agricultural zones, there is widespread tree-growing, most agricultural land has been terraced; and
many new agricultural technologies are in use. The availability of good roads, opportunities to grow high
value-added products for the Nairobi market and access to capital for land-related investments (terracing,
tree growing, live fencing, water harvesting) enabled this change. The opportunities to generate off farm
incomes aided in the process.

Several other examples available in literature deserve to be mentioned. A study by Scherr (1993)
documents the case of two districts in the mid- atitude region of Kenya near Lake Victoria where
degradation of land and reduced crop yields and subsistence scarcities led to agroforestry strategies
oriented towards intensification. The studies by Migot-Adholla et a. (1991) and Place and Hazell (1993)
document endogenous change in property rights in Africa. Place and Hazell (1993) found that the binding
constraints to agricultural productivity were in fact lack of improved technology and inadequate access to
credit.



29

human managed resources ( for example agro-forestry, forest plantations and managed
reserves). Mogt of the observed degradation can be explained by assuming that the innovative
responses of phases three or four have not occurred. In many cases it can be shown that these
have been delayed due to a number of conditions.

However, there is considerable controversy over the adoption of conservation strategies. One
school of thought maintains strongly that adoption of land conservation technologies is low
across dl agricultura environments despite mgor support and investment in research and
development on the problem. Instances where land degradation management have been
successful are known® but andysis of these ingtances have not yet provided clear guidance to
policy makers, researchers or developers to enable more general adoption of these technologies
[World Bank (19918)]. The other school maintains that the lack of adoption of conservation
technologies results from a lack of incentives? “The success of conservation measures is hi ghly
dependent on farmers receiving crop yield and economic benefits in the first or second season
after implementation” [FAO (1989)]. This debate highlights the need to understand more fully
why resource users do what they do, and how they reach decisons on resource use and
environmenta management [Biot et d. (1995)]. This debate does not differentiate between the
behavior of poor versus non poor.

4. IMPLICATIONSFOR POLICY

In the heterodox policy approach to land degradetion currently in vogue the “solutions to land
degradation are thought to lie in out-migration, training poor people in better techniques of
faming, diversfication and off farm employment, providing locad user groups with rights to
manage degraded communa lands...Policies to make land tenure more secure in areas in which
traditiond tenure systems have broken down...adoption of low cogt, low input technologies that
would increase and gabilize yidds, diversfy production and maintain the resource base... (eg.)
contour cultivation... vetiver grass... improved technology to terraced lands® and more
gopropriate land tenure policies... government subsidies to develop and improve low return
farming activities maybe the only way to reduce poverty in these regions’ [World Bank (1990)].
This approach focuses more on what the TAC report terms “marginal areas’ and seems to

! Several successful farmer controlled soil conservation methods have been devel oped and implemented at
reasonable cost: A century’sold practicein Indiais being rediscovered, adapted and promoted. Deeply
rooted, hedge forming vetiver grass, planted in contour strips across hill slopes, slows water run off
dramatically, reduces erosion, and increases the moisture available for crop growth. A quiet revolution has
taken place and today 90 percent of soil conservation effortsin Indiaare based on such biological systems.
In the Sahel simple technologiesinvolving construction of rock bunds along contour lines for soil and
moisture conservation in Burkina Faso have on average increased yields by 10 percent in normal years and
in dryer years by almost 50 percent. The Central Visayas Regional Devel opment Project in the Philippines
couples the promotion of contour grass strips for erosion control with distribution of young animals. The
cost of preventing soil erosion and degradation are comparatively small while the costs of rehabilitating
degraded areas can be large [FAO (1992)].

% Investment in land will depend on the importance of the farm vis. vis. non-farm incomes. There is
considerable evidence that non-farm and off-farm incomes are relatively more important to livelihood
security in areas with poor land [ See Adams (1995) for examples from fragile agricultural areasin Pakistan].

% In dry land areas gains will commonly arise more from improvements in physical structure leading to
enhanced soil moisture levels and retention [Shaxson (1992)] than from the reduction of soil nutrient losses,
although the latter are important [Stocking (1986)].
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ignore the fact that land degradation can eesly affect the green revolution and other high
productivity aress dso’,

Despite the fact that some argue that regions with margind climates and soils are not rewarding
to biophysical scientists and that there is not much scope for research on contours and terraces
there seems to be considerable scope for agricultural research especialy in the socia science
aspects. The impact of agricultural research is larger where both the severity of poverty and the
number of poor are accounted for [ICARDA (1997)]. The development community, as
exemplified by the World Bank [Walton (1997)] and TAC [Neson et d. (1997)], is seeking to
move from counting the poor to understanding processes and relationships and to documenting
drategies that work.

The work of the Internationa Agriculturd Research Centers can contribute sgnificantly in
seveard ways to poverty dleviation and simultaneous naturd resource management. These
drategies include efforts to develop technologies that smultaneoudy improve productivity and
natura resource management that use low-cost inputs that the poor can afford and apply;
continuing to focus on devel oping resource-management practices that conserve soil, water and
vegetation and do not decrease productivity. It includes Strategies that focus on developing and
disseminating more diversfied farming systems that reduce economic risk, contribute to greater
resource use efficiency and provide higher returns to the farm community and continuing to
focus on improved vertica integration from producers to consumers, including enhanced quality
and added value of farm products, improved post harvest processng and storage, and
employment generation [e.g., ICARDA (1997)].

These drategies cdl for the integration of research on commodity improvement with the
conservation and management of natura resources. This has long been recognized as one of the

maor organizationd challenges facing the future of internationd agriculturd resserch.?

Severd lessons reported in the Crosson and Anderson (1993) study are relevant to the agenda
seting for policy research within this framework of integrating research on commodity
improvement with conservation and management of naturd resources (NRM). Specificdly:

If input policies and indtitutions are weak and the success of commodity research depends
on purchased inputs then NRM research might be a better investment than commodity
research;

If commodity research and NRM research are complementary then poor policies and weak
ingtitutions lower the return to both kinds of research;

Research to find ways to reduce off-farm losses caused by on-farm practices will only be
used if farmers benefit from the solutions devel oped;

Attacking some problems such as downstream effects of soil eroson & the farm level may
not be the most efficient solution. It may be more efficient to increase productivity on the

1 am thankful to Ted Henzell, formerly of TAC for highlighting this distinction.
“see the March 1993 Report of the Center Director’s Working Group on Ecoregional Approach (Annex 1,

p.3)
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farm and find other technica and inditutional means to reduce the damages of sediment
downstream.

TAC (1997) indicates four cases of NRM where the System should concentrate its resources
because user incentives are weakest there. These are cases where:

Benefits accrue over along time,

Benefits accrue remotely,

Bendfits are rdaivdy difficult to identify, and

Benefits accrue to different persons than those who bear the cost of management.

TAC (1997) ds0 highlights the criteria for assessing the rdative importance of the substance of

proposas for NRM research in the CGIAR system. Itsfirst criterion is that the research should

contribute to poverty aleviation and environmenta protection and/or enhancement. Answers to

severd questions identified by Scherr (1998) can help to darify process of priority setting in the

areaof poverty and land degradation. Specificaly answersto questions such as.
Who are the principa resource users? What are their actual (as opposed to theoretical)
incentives for investment and dis-investment in important naturd resources? What are
the farmer’s and the community’s perceptions of resource degradation? What is their
understanding of the ecologica processes involved when production systems change or
their strategies of adapting to degradation change? What is the empirical evidence of
resource degradation at the farm, community and regiond levels, and the redigic
estimates of the costs and benefits of resource rehabilitation for the different actors?

can greetly facilitate effective policy making.

Effective policy agendas, as Crosson and Anderson (1993) stress, need to be built on redism
and should avoid the tendency to “reinvent another whed for which thereis no demand.”

Precise measurement and rigorous analysis are necessary to understand fully the processes of
poverty and land degradation. For effective extrapolation and prediction it is important to build
up from severa rigorous case studies of household decison making based on multi-year pand
data sets that include specific land qudity and use modules.
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APPENDIX 1: Hot Spotsof Land Degradation

Nutrient Depletion

Salinization

Constraintsto Yield
Increases

Erosion

South and West Asia

Mid-altitude hills of

Nepal (with declinein
nutrient supplements from
forests)

Poor soil quality in areas of
northeastern Indiain
transition to permanent
agriculture

Indus, Tigrisand
Euphrates River basins

Rice-wheat region(unspecified
stagnation)

Lack of suitable technology for
marginal arablelandsin Syria,
Jordan and Iran

Foothills of the Himalayas

Conversion of rangelandsin
West Asiato grain
production, creating erosion

East and Southeast Asia

Nutrient mining in sandy
soils of northeastern
Thailand and remote upland
areasintheregion

Poor quality soil in Myanmar,
degrading intransitionto
permanent agriculture

Northeastern Thailand
and China

Stagnant yields of intensive
irrigated ricein dense areas of
Java, China, the Philippines and
Vietnam (waterlogging, nutrient
imbalance)

Sloping areasin southern
Chinaand Southeast Asia

Africa

Semi-arid croplands of
Burkina Faso and Senegal
(leading to outmigration)

Large areas under transition
to short fallow or permanent

cropping

Reduction of silt depositsin
the Nile Deltafollowing
construction of the Aswan
High Dam

Nile Delta

Unsustainability of annual crops
in humid lowlands of West
Africa

Densely populated highlandsin
Rwanda, Burundi and Kenya-no
obvious source of productivity
increase

Lack of suitable technology for
crops grown in areas below 300
millimeters of rainfall in North
Africa

Poorly developed seed industry
in North Africa

Subhumid southeastern
Nigeria on sandy soils

Wind erosion in Sahel

Mechanizationin North
Africa causing water and
wind erosion

M echanization with
inappropriate plowing
techniques, leading to
devegetation and | oss of
topsoil (for example,
transition zonein West
Africa)

Latin America

Subhumid Central American
hillsides

Semi-arid Andean valleys
Northeastern Brazil

Santa Cruz, Bolivia

Caribbean Basin lowlands
intensification

Northern Mexico

Highland irrigation
systems

South American
irrigation zones

Subhumid Central American
hillsides

Semi-arid Andean Valley
Haiti

Cerrados of Brazil

APPENDIX 1. Hot Spotsin Land Degradation (contd)
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Deforestation in
Threatened Habitat

Vegetation Degradation

Water Scar city or Conflict

Agrochemical Pollution

South and West Asia
Rangelands, trans- Conflict in arid and semi-arid Heavy use of pesticides on
Himalaya, West Asia, regions, especially the cotton in Turkey
Pakistan, Rajasthan and Euphrates River (Turkey, Syria
Himachal PradeshinIndia | and Irag) and he Jordan River
(Syria, Jordan and Israel)
Grazing land in mid-altitude
hills of Nepal, Indiaand Depletion of the water table
Pakistan due to overpumping of wells
(Syria)
East and Southeast Asia

Loss of biodiversity
with forest clearing

Forest frontier of
Indonesia, Malaysia,
Vietnam, Cambodia and
Laos

Expansion of Imperata
grasslandsin Indonesia,
Vietnam and the Philippines

Grazing landsin mid-
atitude hills of Myanmar

Devegetation of mangroves
and drainage problemsin
coastal peats and acid
sulphate soils

Conflict in high density areas

Urban water quality problems

Water pollution in high
density areas and coastal
areas

Pollution from peri-urban
agriculture

Coastal and delta degradation
due to sedimentation

Africa

Conflicts between
farming and protected
areas in Madagascar

Arid and semi-arid
rangelands
devegetation(for example,
Ciskei), particularly near
water sources

Devegetation dueto
intensive collection of
wood fuel

Devegetation due to
overstocking (for example,
Morocco and Tunisia)

Reduced yields due to
Imperataand Chromlaena
infestation in degraded
soils

Water conflicts: Nile River, Niger
River, Logone River, Chari River
and (pumping for irrigation)
Senegal River

Exhaustion of irrigation potential
in North Africaby 2020

Nile and Senegal River systems
problem of allocation of water
between agricultural and urban
growth

Latin America

Humid Amazon and
Central American
hillsides

Lower Amazon Basin
Itapua, Paraguay

Pacific rainforest of
Colombiaand Ecuador

Chaco region

Overgrazing in Haiti
Northeast Brazil
Lower Amazon Brazil

Overgrazing in Caribbean
Basin lowlands

Paramo water scarcity

Banana plantation pollution

Santa Cruz, Bolivia,
intensive agriculture

Peri-urban agriculturein
Mexico City
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Atlantic lowlands of
Central America

Source: Scherr and Y adav (1995)
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APPENDIX 2: Poverty Indices

The sdection of an appropriate level of welfare is reflected in the choice of a cut-off or poverty
line. Apart from the selection of poverty line the measurement of poverty generaly focuses on
computing three indices. These reflect:

a) The prevaence or incidence of poverty as measured by the fraction in the
total population living below the poverty linei.e. the head-count

b) The intendty of poverty reflected in the extent to which the income of the poor
lies below the poverty line, as measured by the differences between thetwo i.e,
the poverty gap;

C) The degree of inequdity among the poor, in such a way that income transfers
from the worse off among the poor to the less poor should raise measured
poverty and vice versai.e. the severity of poverty index.

Foster, Greer and Thorbecke (1984) have suggested a useful generd index that meets

P = [(zp - Y)!Z,1°

A Qog

1
NS

these requirements. Their class of poverty indices takes the following form:

where Z, denotes the poverty line, Y; the expenditure or income of the i-th poor household (or
individua), N the totd number of households and g the number of households whose
expenditures or incomes are below the poverty line.

This index is based on measuring the gap between the poverty line and the expenditure
or income of the poor as afraction of the poverty line [z, - Y]/ Z,1, rasing it to a power a
and then summing over al poor units. Not only does the index take into account the prevaence
and intengity of poverty, it may aso be used to reflect the degree of inequality among the poor
by varying the vdue of the a parameter.

Thus if a=0, index P. becomes: B = ¢/N, which has been referred to as the head-
count index. It reflects the proportion of tota population lying below the poverty line, i.e, the
proportion of poor in the tota population. This measure is indifferent to the extent of poverty of
the poor. It is only sengtive to their number and reflects the prevaence of poverty.

1 q
= é[ Yl/Z, = 1P

Alterndtively, with a = 1, the poverty index P. becomes:
where | is the "income gep rdio’, i.e, the mean income ggp of the poor
(z,-Y) - where Y = 8,/q2 isthe mean expenditure (income) of the poor expressed as
afraction of poverty line. Thus, P is the income gap ratio multiplied by the head-count index.
This index, gives a good measure of the extent or intengity of poverty as it reflects how far the
poor are from the poverty line. It may aso be used to show the amount of income, under
perfect targeting, that needs to be transferred to the poor to close the poverty gap in order to
eradicate poverty. However, R is insengtive to income digribution among the poor. Income
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transfers between the poor will leave P. unchanged. For this to be reflected in the index, greater
weight has to be given to the poorest units. This can be achieved by setting a = 2.

(Zo-Y)!Z,)°

Qoo

P, =

1
N

1

If a = 2, the poverty index becomes"

P is the mean squared proportionate poverty gap. Thisindex is not easy to interpret as
compared to B and P, however, it has the advantage of reflecting the degree of inequality
among the poor, in the sense that the greater the inequdity of digtribution among the poor and

thus the severity of poverty, the higher is P..
This class of poverty indices is additive, it permits the summing up of poverty indices for

various subgroups in the population.
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