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1. THE OPENING CEREMONY

Welcome by Smeon Ehu, International Livestock Research Institute.

Y our Excdllency, Ato Belay Ejigu, Vice Minigter of Agriculture of the
Democratic Republic of Ethiopia; Prof. Mitiku Haile, Presdent, Mekele University;
Distinguished Representatives of the Regiona Governments of Amhara, Oromiyaand
Tigray; and Friends and Colleagues.

On behdf of the Director General and the st&ff of the International Livestock
Research Indtitute (ILRI) it gives me a gresat pleasure to welcome you to ILRI for the
workshop on “Policies for Sustainable Land Management in the Highlands of Ethiopia’.
This project isajoint activity between the International Food Policy Research Indtitute
(IFPRI) and ILRI in collaboration with Mekelle University, the Bureaus of Agriculture of
the Amhara and Oromiya Nationa Regiond Governments aswell asthe Ethiopian
Agricultura Research Organization (EARO) and the Agricultural University of Norway.
Thus | would like to welcome especidly Dr. Peter Hazell, Director of the Environment and
Production Technology Divison of IFPRI, the Divison respongble for this project at
IFPRI. Many of you know Dr. John Pender, the IFPRI Scientist in charge of implementing
the project. 1 would like to welcome Dr. Belay Demissie, Head of the Bureau of
Agriculture of the Amhara National Regional State, Ato Kasso Morka, Deputy Head of the
Oromiya Agricultura Development Bureau, and Prof. Mitiku Haile, President of Mekelle
Univergty. At thismoment, | would like to congratulate Professor Mitiku for successfully
leading Mekelle University Callegeinto afull Univerdty and for being its first President.

ILRI and IFPRI were very pleased to be part of the inauguration ceremony that took place



earlier thismonth in Mekdle. Also | would like to thank especidly the participants from
Tigray and the Amhara Regions, who traveled long distances by bus to attend this
workshop and dso participants from distant placesin Oromiya  This showsthe level of
commitment that you al have in thiswork. Welcome dso to Dr. Stein Holden and Dr.
Bekde Shiferaw of the Agriculturd Universty of Norway.

Asmany of you know, ILRI is one of the 16 Centers supported by the
Consultative Group on Internationa Agriculturad Research (CGIAR), a consortium of
more than 55 member nations, foundations and donor agencies supporting internationa
agricultura research to address poverty dleviation, food security and environmental
protection. The CGIAR sponsors are the World Bank, FAO, UNDP and UNEP. ILRI's
mission isto help reduce poverty, hunger and environmenta degradation through
livestock research to enhance productivity and sustainability of agriculturd systemsin
the developing world.

ILRI has agloba mandate for internationa livestock research. Our principa
activity continues to focus on sub-Saharan Africa. A mgjor part of ILRI research is
development-oriented and is conducted in collaboration with partners from nationa and
international research organizations. LRI research spans the spectrum from biological
research on cattle, sheep and goats to assessing the socia, economic and environmenta
impact of livestock production to economic andyss providing information for policy
makers.

Recently ILRI re-organized its research into eight mgjor programs and four
production-to- consumption projects to address the multiple challenges those devel opment

posesto research. These programs are;



1. SysemsAnadyssand Impact Assessment
2. Livestock Feeds and Nutrition
3. Livestock Hedth Improvement
4. Livestock Genetics and Genomics
5. People, Livestock and Environment
6. Livestock Policy Andyss
7. Strengthening Partrership for Livestock Research
8. System Wide Livestock Programme
The Production-to- Consumption projectsinclude:
1. Market-oriented Smalholder Dairy
2. Market-oriented Livestock Systemsin West Africa
3. Crop-livestock Sysgemsin Mountain Regions
4. Crop-livestock Systemsin Rainfed Lowland Regionsin Southeest Asa
The god of the Policy Programme of ILRI which | have the honor and privilege
to co-ordinate is to provide information on the impact and consequences of government
policies affecting the livestock sector witha view to determine better policy optionsto
dleviate poverty, improve food security and promote sustainable use of naturd resources
in developing countries. The outputs we expect to produce include:
Increased knowledge on policy options and strategies to enhance technology
adoption
Policy options to promote smalholder participation in livestock markets
Policy options and ingtitutional options to reduce environmenta effects of

livestock production



Methods, models, and databases
Capacity strengthening in policy andyss

We work in partnership with many inditutions. But the most prominent in the
CGIAR isthe IFPRI whose misson isto identify and andyze dternative nationd and
internationa policies for meeting food security and nutritiona needs as well as making
the results available to policy makers. Our joint project on “Policies for Sustainable Land
Management in the Highlands of Ethiopid’ isaprincipd activity in which ILRI and
IFPRI collaborate strongly.

The issues we are addressing in the joint project are timely because like the rest of
the countries in the East African Highlands, the highlands of Ethiopia are characterized
by low agriculturd productivity, poverty and land degradation. Grainyieds are lessthan
2 tons per hectare and a large proportion of the rurd population live in absolute poverty.
The highlands of Ethiopia are dso characterized by severe land degradation where
mining soil nutrients and soil erosion are the mgor problems. We are aware that
technica solutions to these problems are being researched. Many potentia technologies
have been identified. However, it isnot clear that these technologies are applicable
everywhere. Socio-economic and policy research is needed to identify the socio-
economic and policy factors that prevent on-farm adoption of sustainable practices.
Some of the socio-economic palicies include issues such as land tenure, land/forest use
regulations, infrastructure development, market liberdization and input supply policiesto
name but a few.

To address these problems, a Regional (East Africa) workshop was organized

during February 1997. Thiswas followed by 3 workshops: onein Tigray (in March



1997), onein Amhara and onein Oromiyain October and November 1998, respectively.
These workshops led to the development of proposas that were funded principally by the
governments of Norway and Switzerland. We are dso using support from USAID and
are dill looking for funding to support additiond activities in the Oromiyaregion. | am
epecidly pleased that Dr. Mauro Ghirotti of Italian Development Cooperation is
participating in this meeting as we are negatiating possible funding from them. We thank
al the donorsfor the continuing support to CGIAR research for devel opment.

The research began in Tigray in January 1998, in Amharain March 1999 and in
Oromiyain alimited way in April 1999. Significant progress has been accomplished to
date in each of theseregions.

The objectives of thisworkshop are to:

Familiarize key policy makers and other stakeholdersin Ethiopiawith the
objectives and activities of the project;

Review the progress and findings of the project so far; and

Consider key policy issues affecting the prospects for sustainable land
management in the highlands of Ethiopia

Dr John Pender will elaborate these objectiveslater. | would like to thank you for

your attention.



Welcome by Peter Hazell, International Food Policy Research Institute.

Honorable Vice Minigter, Friends and colleagues, on behaf of IFPRI, | warmly
welcome you dl to this conference.

Within the CGIAR system, IFPRI’ s mandate is to identify and anayse policies for
meeting food security on a sustainable bas's, with particular regard to reducing poverty and
ensuring sound management of the natural resource base; to make the results of such
research widdly available to policy makers and othersin a postion to use them; and to help
strengthen the capacity of ingtitutions in developing countries to conduct and gpply the
results of food policy research. IFPRI pursues this mandate through research conducted in
the areas of trade and macroeconomic policies, markets and structural studies, food
consumption and nutrition, and environment and production technology. Thiswork is
conducted in alarge number of developing countries throughout the world, in collaboration
with nationd and internationd partners such as are represented at this conference.

This project on Policies for Sustainable Land Management in the East African
Highlands is an activity of the Environment and Production Technology Divison of
IFPRI. We appreciate the partnerships with ILRI, Mekelle University, the Bureaus of
Agriculture and Planning from severd regions, and the Ethiopian Agriculturd Research
Organisation in implementing this research project. | hope that the participation of al of
those present a the conference will help us understand the land degradation problems and

potentia solutions better. We are looking forward for afruitful discussion.
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Opening address by Belay Ejigu, Vice-Minister, Ministry of Agriculture, Government of
the Peoples Democratic Republic of Ethiopia

Didtinguished guests, Seminar participants, Ladies and gentlemen. It givesmea
great pleasure and honor to be with you here for thisimportant nationd seminar on
"Policies for Sustainable Land Management in the Highlands of Ethiopia’.

As part of aseries of workshops on palicies for land management, it is my
undergtanding that this seminar amsto review results and findings of on going and
completed related research activities.

Making use of thisidea forum, we can look into policy and ingtitutional
condraints to sustained development in the Ethiopian highlands which are, in large part,
dissected and predominantly doping and which include approximately 85-90 percent of
Ethiopia sfarmers, over 95 percent of the cropped area, around two-thirds of its
livestock, dmost hdf of itsland areaand over 90 percent of the national economic
activity. However, these areas of great magnitude are serioudy threatened by various
condraints such as limited infrastructure development, limited competition in input
supply markets and their impact on soil erosion.

Soil erosion isasevere problem in doping aress, epecidly in the northern and
centra highlands where vegetative cover is very low and soils are dready very shdlow.
Eroson ismost severe on cultivated lands, average 42 tons per hectare per year on
currently cultivated lands and 70 tons per hectare per year on formerly cultivated
degraded lands.

Land degradation could indeed be a potentidly serious threet to food production

and rurd liveihood by the year 2020, particularly in more densdy populated pockets of
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rurd poverty. Further expansion of cultivation into areas of fragile soils or critica
habitats for biodiversty preservation can leed to sgnificant environmental deterioration
unless carefully managed.

Although technica solutions are being developed to arrest soil degradation, we
believe that appropriate policy greatly contributes to combat soil erosion and degradation
ingenerd.

Seminar participants, Ladies and gentlemen. Secure property rights and rights of
access to naturd resources are essentid for long-term investment by farmersin land
conservation and improvement as well as to enable farmers or communities to negotiate
in the development of management plans.

Protection of grazing areas for herdersis an emerging issue where crop
production is expanding into traditiona grazing areas. Insecure access and property
rights for women farmersis an important problem, particularly in areas where women are
the principa land managers by tradition or due to migration by men.

Coming to the Ethiopian Stuation, under the new Ethiopian condtitution, al land
is property of the sate, and it may not be sold or mortgaged. The rights of peasants and
pastoralists of free accessto land are guaranteed. The condtitution also guarantees the
rights of individua to improvements they make to land, including the right to bequesth,
transfer, remove or clam compensation for such improvementsiif the right to use expires.

With regard to the scarcity of land, measures are being taken to involve farmers
with very smdlholdings to participate in various income-generating schemesin therurd
areas. Besides, in order to ensure the land tenure security of the rural community, efforts

are being made to issue land title certificates.



Seminar Participants; Ladies and gentlemen. At thisjuncture, | would like to
seize this opportunity to recommend this august body to look for ways and meansto find
out investment opportunities to increase capacity of the research and extenson system
and the need for greater integration of productive technologies with efforts to conserve
s0il and water and to assess the effects of different policy and inditutiond interventions
on land management and aso to build loca capacity for policy anayss particularly in the
area of land management.

Asyou gather together in thisimportant forum, | trust you will address dl these
very important issues during your deliberations; discuss and consider key policy issues,
which will lead to the prospects for sustainable land management in the highlands of
Ethiopia

| look forward to the outcome of this seminar as| am optimistic that it will
contribute to our efforts to the formulation of policies for sustainable land management in
the highlands of Ethiopiawhich | believe can be achieved by working together with
international ingtitutes such asthe International Livestock Research Ingtitute and the
Internationa Food Policy Research Indtitute with which we continue to have very
positive relations. | believe that working at the regiond level by using al resources
avalable will be mutudly beneficidl.

| wish you will success and now declare the seminar open. Thank you!



2. POLICIESFOR SUSTAINABLE LAND MANAGEMENT IN THE
ETHIOPIAN HIGHLANDS: PROJECT OBJECTIVES, ACTIVITIESAND
ORGANIZATION

John Pender
Internationa Food Policy Research Indtitute

MOTIVATION FOR PROJECT
Severeinterrelated problems of low agriculturd productivity, land degradation

and poverty in the Ethiopian highlands

Ceredl yields less than one ton/ha common

Evidence of severe soil eroson and soil nutrient depletion

Mogt farmers surviving with less than one ha of land and incomes less than $1
per day

Large public and private investments (infrastructure, research and extension,
education, conservation measures, etc.) being made to address problems
Although proximate causes of problems known, underlying factors and

impacts of policies not well understood

GENESIS OF PROJECT
Initid planning (1996-98)

0 Literature review, consultations, fidd vigts
0 Paticipatory planning workshops
Nationa workshop — November 1996

East African regiona workshop — February 1997

X



Workshopsin Tigray, Amhara, Oromiya— 1997 and 1998
0 Key problem areasidentified — soil erosion, soil fertility depletion,
overgrazing, deforestation
0 Key palicy issuesidentified — impacts of land policies, market policies,
infrastructure, research, extension, conservation measures,
decentralization/governance

Initiation of project — late 1997 (Tigray) and late 1998 (Amhara and Oromiya)

OBJECTIVES
To improve understanding of land degradation and its causes in the Ethiopian

highlands

To identify mgor pathways of development in the highlands, their causes, and
implications

To identify and assess policies and strategies to facilitate more productive,
sustainable, and poverty-reducing pathways of development

To increase awareness of land degradation problems and strategies to promote
more productive and sustainable land management

To grengthen the capacity to conduct socioeconomic and policy research

related to sustainable land management in the region

ACTIVITIES

Problem characterization and generation of hypotheses — literature review,

consultations, field vidits, secondary data

Xii



Identification of development pathways and land management practices, their
causes and implications — community, household and plot-leve surveys
Assessment of policy, indtitutiona and technology options to improve land
management — andyss of surveys and bio-economic modds

Outreach activities including policy workshops, dissemination of papers and
policy briefs, National Advisory Committee

Capacity-grengthening activities including involvement of collaboratorsin
research and publications, support to Ethiopian graduate students, training

workshops, etc.

ORGANIZATION
Overdl project leadership and coordination — IFPRI and ILRI

Tigray
0 Leadership—IFPRI, ILRI, Mekelle University
0 Collaborators— Tigray Bureau of Agriculture and Natural Resources,
Tigray Bureau of Planning and Economic Deve opment, others
Amhara
0 Leadership—IFPRI, ILRI, AmharaNationa Regiona Bureau of
Agriculture and Naturd Resources, Agriculturd University of Norway
0 Collaborators— Amhara Nationa Regiond Bureau of Planning and
Economic Development, others

Oromiya

Xiii



0 Leadership—IFPRI, ILRI, Oromiya Agricultura Development Bureau,
Ethiopian Agriculturd Research Organisation, Purdue University,
Manchester University

Linkages to other internationd research programs and smilar IFPRI-led
research in Uganda

0 African Highlands Initiative

0 Soail, Water and Nutrient Management Programme

0 ASARECA/ECAPAPA

o [IFPRI 2020 Vision Policy Research Network for East Africa

0 Financid support — Switzerland, Norway, Italy, U.SA, IFPRI and ILRI

core resources

Xiv



3. SUMMARY OF WORKSHOP PAPERS AND DISCUSSIONS

John Pender® and Simeon Ehui®

4 nternational Food Policy Research Ingtitute
PInternational Livestock Research Ingtitute

OVERVIEW OF PAPERS

The papers presented at the workshop provided a great deal of information about
the interrdlated problems of land degradation, low agriculturd productivity and poverty
in the Ethiopian highlands (emphasizing the adminidrative regions of Tigray, Amhara
and Oromiya); the proximate and underlying causes of those problems; the responses of
individuas, communities and governments to the problems; the impacts of some of those
responses, and the congtraints and opportunities affecting the potentia for more
productive, sustainable and poverty-reducing development pathways in the Ethiopian
highlands in the future.

The mgor land degradation problemsin dl regions include soil eroson and sol
nutrient and organic matter depletion (Fitsum et d.; Lakew et d.; Bezuayehu et d.). The
proximate causes of these problems include soil characteritics (such asits inherent
erodibility and fertility), intense and erosive rainfal periods, the stegp and dissected
terrain in the highlands, deforestation, overgrazing, cultivation on steep dopes, frequent
plowing, limited adoption of soil and water conservation measures (especidly outsde of
Tigray), declining use of falow, burning of dung and crop residues, feeding of crop

resdues, soil burning, and limited gpplication of organic or inorganic fertilizers. Many



factors are hypothesized as underlying causes of these problems, including population
pressure, poverty, limited market development, limited market access, land tenure
insecurity and land fragmentation, lack of credit, short term perspective of farmers,
unavailability of gppropriate and profitable technologies or inputs, farmers’ lack of
awareness of such technologies, famers’ attitudes, high costs of inputs, externd costs or
benefits of land management that individua farmersfail to take into account, and
difficulties in achieving effective collective action to manage resources, among others.
Many policy arenas can affect these factors in complex ways, including family planning
policies, market liberdization, land policies, infrastructure investment (especidly in
roads and irrigation systems), agricultural research and extension policies, resource
conservation programs and policies, input and credit supply policies, education policies,
and policies to promote decentraization and development of local organizations.

The chdlenge for policy makersisto identify and implement gopropriate
combinations and sequences of palicies and programs to effectively address the problems
and achieve the development potentia of the Ethiopian highlands in a sugtainable
manner. Itisunlikey that a one-gze-fits-dl st of policieswill work in dll
circumgtances. Although policies cannot be tailored to suit every possible Stuation, it
may be useful to consder what “ development pathways’ have comparative advantage in
different types of dtuations. The main factors determining comparative advantage of
different development pathways likely include agricultural potentia, market access, and
population dengity. For example, intensfication of cereds production using high levels
of externd inputs and expansion of perishable cash crops are two development pathways

that likely have strong potentid in areas with high agriculturd potentid (or irrigetion)



and high market access; whereasin lower potentia areas further from markets and low
population density an appropriate development pathway may be to increase the
productivity of the mixed crop-livestock system by improved management of grazing
lands and woodlots and integrated soil nutrient management on cultivated land. These
development pathways may be interdependent (e.g., intensified and more productive
cereal crop production may enable farmers to devote more land and resources to
perishable cash crops). The policy requisites for different devel opment pathways may
differ (e.g., input supply and credit will be critica for high externd input oriented
pathways, while improved inditutions for managing communa grazing lands and
woodlots may be critica to increasing productivity of mixed crop-livestock systemsin
more remote aress).

The policies of the nationa and regiond governmentsin Ethiopia have
emphasized conservation based agriculture led indudtridization, through liberdization of
markets, decentraization of planning and resource management; widespread investments
in improved infrastructure, education, hedlth facilities and other public services,
emphasizing community resource conservation and management through establishment
of community woodlots and enclosed areas; promoting private adoption of resource
conservation measures, promoting use of improved agriculturd inputs, such asimproved
seeds and fertilizer and availability of short-term agricultura credit; and promoting
development of farmer organizations and other local organizations. Evidence on the
impacts of these policies and other factors on land management and implications for

agricultura productivity, natural resource conditions and poverty is sill scarce, though



some useful evidence was provided by the papers presented in the workshop, particularly
for Tigray (where the research project is most advanced).

Basad on andysis of the Tigray community survey, Pender, Jagger and Berhanu
found that there has been broad improvement in access to infrastructure and public
sarvices (e.g., roads, irrigation, schoals, hedth facilities, extenson service, credit) inthe
Tigray region snce 1991, though many communities are il lacking in access. There
has been widespread adoption of resource conservation measures by communities and
households, as well as adoption of modern agriculturd inputs (especidly fertilizer,
vaccines and improved seeds). These investments have contributed to perceived
improvements in many measures of human welfare and naturd resource conditions.
However, commensurate improvements in yields were not observed in the community
survey. Thiscould be due to problemsin obtaining reiable yield data in the community
survey or poor yiddsin the particular year for which recent yield data were collected
(1998), but it could dso be an indication that uncertain rainfall and/or land degradation
are limiting crop yield improvement, despite investments and adoption of new
technologies. Consistent with the latter interpretation, the authors adso found that food
availability was declining in many communities Dedining availability of grazing land
and fudwood are a'so important resource concernsin Tigray.

There are sgnificant differences in land management practices and their
implications across communitiesin Tigray, and these were found to relate to differences
in liveihood strategies, agricultura potentia, accessto infrastructure, technical
assistance, population pressure, education, and other factors. Cered crop production is

the dominant livelihood srategy in al communities surveyed in Tigray, but communities



where norfarm employment was the secondary activity of men performed better than
other communities in terms of severd indicators of productivity, resource and welfare
improvement. Perishable annua crop production was also associated with improvement
in some resource conditions, compared to areas where livestock production was the
secondary activity. Theselivelihood Strategies thus offer potentid as pathways of more
sugtainable development. Both of these dtrategies are strongly associated with the
presence of irrigation and with proximity to Mekelle, the largest market in Tigray. Thus
irrigation investment and market development may help to simulate sustainable
development pathways in the region.

Although irrigation development was found to contribute to some livelihood
drategies, it did not lead to as much adoption of improved technologies, increasesin
yields or wdfare indicators as might be expected (controlling for livelihood srategies).
Many farmers continue to use traditiona technologies even when irrigation is avallaole,
limiting the productivity impact of irrigation (Girmay et d.). Some indicators of human
welfare, induding food avallahility and child mortdity, were more likely to worsen
where modern irrigation development was occurring, suggesting thet irrigation may be
promoting changes in crop production that are reducing food security. Theseresultsare
not conclusive, but suggest that more research on the impacts of irrigation invesmentsin
Tigray, and possibly policy interventions to increase the returns and amdiorate the
negative impacts, are needed. Research and policies on the indtitutiona requirements of
irrigation projects (e.g., clarifying water rights and respongbilities for cost sharing and

maintenance) are also needed (1bid.).



Road devel opment has dso contributed to changesin farming systems, shifting
production away from cattle and towards cash crops (Pender et d.). It isassociated with
reduced burning of dung fud, increased yields and food availability, and improvement in
the qudity of grazing land and water. By contrast, proximity to towns had more negative
impacts on severd indicators of resource management and resource conditions,
suggesting that priority should be given to addressing resource degradation problemsin
aress close to towns, where there are greater demands on resources. Proximity to town is
aso associated with less effective callective action in managing community woodlots
(Berhanu et d. paper on woodlots) but with mixed effects on collective action to manage
grazing lands (Berhanu et d. paper on grazing lands).

The extensgon and credit program of the Tigray Bureau of Agriculture and Natura
Resources appears to have effectively promoted adoption of more productive and soil
consarving land management practices, contributing to higher crop yields, increased food
availability and household wedlth. However, the program is associated with degradation
of grazing lands, probably because it has contributed to increased oxen ownership. Thus
options to improve management of grazing lands should be considered as a priority by
the Bureau.

Population pressure has been associated with adoption of several measures of
labor and capita intengfication of agriculturein Tigray (Pender et d.). However, itis
not associated with increased crop yields (as one would expect), suggesting that cropland
degradation has resulted from population pressure. Perceived decreasesin the qudity of
grazing land are aso associated with population pressure (1bid.). Thisis congstent with

thefinding of Berhanu et d. (grazing land paper) that violations of use restrictions on



grazing land were more common at high (grester than 200 persons/kn) than at
intermediate (between 100 and 200 persons’kn?) population densities. Collective action
in managing community woodlots was aso found to be more effective at intermediate
population density (Berhanu et a. woodlot paper).

Collective action to manage woodlots was found to be less effective for woodlots
that were promoted by an externd organization (usualy the Bureau of Agriculture),
suggesting the potential for undermining collective action by externd intervention and
the need for greater local participation in decisons about community woodlots (Ibid.).
Communitiesin Tigray generdly believe that they are not yet dlowed to harvest trees
from their woodlots, and this may undermine incentives of people to contribute to
collective action to manage these woodlots, especidly if the woodlot is viewed as having
been promoted by an outside organization. There appearsto be alack of clarity about the
policiesin Tigray regarding if and when communities are dlowed to harvest trees from
woodlots, and how the benefits should be distributed (this point was acknowledged by
officasfrom Tigray in the discusson, who indicated that the policies are being
developed). Clarification of these policies by the Bureau of Agriculture and Natura
Resources may increase the benefits received by communities from these resources and
the incentive of communities to manage them effectively. 1t may be mogt effective to
devolve these decisons to the tabia or village level (Jagger and Pender).

Another current policy issue rdated to tree management in Tigray is whether to
alow or promote private tree planting (or other conserving uses) on degraded lands. A
policy on thisissue has been enacted in the Amhararegion (Lakew et d.), but thisis il

being sudied in Tigray (though it is being pursued on a pilot-scde basisin Tigray).



Evidence from the Tigray community survey, which shows high surviva rates of trees on
such private woodlots where this has been tried, suggests potentidly very large economic
returns from expangion of this gpproach (Jagger and Pender). However, there are
ecologica concerns about increased private tree planting—particularly given the
preference of households for eucayptus—due to potentid negative effects of eucdyptus
on nearby crop production (via competition for water, nutrients, sunlight, and aleopathic
effects of eucalyptus leaves). Available evidence suggests that such negative impacts can
be minimized by careful placement of private or community woodlots, and that there are
numerous potentia ecologica benefits of tree planting as well (e.g., uptake of water
runoff, reduced mass wasting of dopes, reduced wind erasion, reduced burning of dung
and crop residues due to increased fuedwood availability). Given the potentidly large
benefits and limited dternative development opportunitiesin Tigray, serious
congderation should be given to alowing/promoting expanded private tree planting on
degraded lands.

Evidence on the impacts of policies and other factors on land management in the
other regions (Amhara and Oromiya) are more limited at present, since the surveys have
not been completed yet there. In much of Amhara (especidly the lower rainfal areasin the
north and east of the region), many conditions are smilar to those in much of Tigray (eg.,
low and uncertain rainfall, high population pressure, thin and degraded soils, etc.), and
mogt of the policies being pursued are smilar to those in Tigray (Lakew et d.; Fitsum et
d.). Thuswe expect smilar regponses and implications from these areas, though this

hypothesis cannot be tested until the data from the Amhara survey are andlyzed.



Data from one village in the lower potentid part of southeastern Amhara (Andit
Tid, which represents a situation of high market access, high populaion densty and low
agricultura potentid) indicate that a downward spird of declining farm size, land
degradation, reduced crop yields, and increasing poverty is occurring (Holden and
Shiferaw). Thisspird isbeing driven by population growth, and is occurring despite the
fact that this village has good access to roads and markets and that there has been along-
term effort to promote sustainable land management practicesin this village through the
Soil Conservation Research Project (SCRP). Thus reliance on market forces done or
heavy emphasis on s0il conservation technologies gppears insufficient to achieve
sugtainable land management in such a highly degraded area. Part of the problem is that
the soil conservation technologies that have been promoted reduce farmers crop output
and incomes for severd years (Since they reduce cropped area), making them
unattractive, especidly to poorer farmers who have accessto very little land and may
have a short-term perspective. The top-down approach to promoting soil conservation
technologiesin this village likely contributed to this problem, though it is not clear
whether a participatory gpproach could have been more successful if more suitable
technologies are not available. Other factors that also gppear to contribute to the poor
performance of agriculture in this village include imperfections in the markets for land
and oxen, and land tenure insecurity caused by the expectation of land redistribution.
Policies that attack the multiple congtraints to more profitable and sustainable land
management are needed, and may include approaches that interlink different congtraints

and policies. For example, increased tenure security could be linked to farmers soil and
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water conservation efforts on the land, giving them greater incentive to undertake and
maintain such investments.

In much of western Amhara and Oromiya, agricultura potentia is much higher
and land is not as degraded asit isin Tigray and eastern Amhara (Lakew et d.;
Bezuayehu et d.). Detailed data collection and bioeconomic modeling work completed
in the Ginchi microwatershed in Oromiya (a community with high market access, high
populaion dendity, and relatively high agriculturd potentid, though with problems
asociated with Vertisols in the valey and shdlow soils on the stegp dopes) indicate that
subgtantia land degradation is occurring in this village (Okumu et d.). Continuation of
limited technologicd intervention in the village is predicted to result in continuing
problems of soil erosion and nutrient mining, athough incomes may increase modestly.
Moded smulations show that adoption of a package of available technologies (shiftsto
higher yidding varieties, increased adoption of manure and fertilizer, tree planting on
steep dopes, and community invesmentsin drainage in the valey) can lead to large
increases in incomes, increased food consumption and reduced soil erosion and nutrient
depletion. The policies needed to achieve this potentia include increased availability of
credit, improved extension services (emphasizing a more Ste-specific gpproach to land
management recommendations), and land tenure security. Collective action to congtruct
and maintain acommuna drainage system would adso be important. Preliminary results
from a bioeconomic model of farmsin the Holetta area of Oromiya dso indicate the
importance of accessto credit for increasing adoption of improved inputs and incomes

(Ahmed and Ehui).
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Overdl, the evidence provided by the papers provides cause for hope aswell as
concern. There has been improvement in many measures of land management, natura
resource conditions and human welfare in Tigray, despite the harsh environmenta
circumstances and high population pressure there. Smdll-scdeirrigation syssems are
being established, adoption of improved inputs and conservation practicesis occurring,
woodlots and enclosed areas are regenerating, and indicators of wedlth, hedth, education
and other aspects of welfare areimproving. Nevertheless, improvementsin crop
productivity have not been as large as one would hope and the avail ability and qudity of
grazing lands and fuelwood remain serious concerns. In lower potentia areas asin much
of Tigray and eestern Amhara, emphasis is heeded on increasing the overdl production of
useful biomass (for food, feed, fud, and soil fertility), and on the policies that will help to
achievethis (eg., dlowing private tree planting on degraded lands, improved inditutions
for grazing land management, interlinking tenure security with conservation invesments
on private land, etc.). In higher potentia areas asin western Amhara and much of
Oromiya, thereis grester potentia for improved technologies relying on high levels of
externa inputs, especidly in areas closer to roads. In these areas, policies relating to road
development, supply of inputs, and credit are likely to be very important to achieving the

potentia for more rapid and sustainable development.

OVERVIEW OF DISCUSSIONS

The discussions of the papers and issues among workshop participants provided
many important insghts and identified severa areas where further refinement of the

research questions and methods is needed. We will not attempt to provide an exhaugtive
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ligt of these comments, ingghts and suggestions here, but will summarize some of the key
points raised.

“Sudainability” isamultidimensgona and dynamic concept, encompassing
consderations of interrelated economic, socid and environmental factors. In order to be
sustainable, development must be socidly and environmentdly sustainable, aswell as
economicaly sustainable. Although economic, socid and environmenta factors are dl
incorporated into the conceptua framework of the project, their relationship to
sustainability needs to be clarified.

The concepts of “agricultura potentid”, “market access’, and “population
pressure’ are dso multidimensiond and dynamic. Agricultura potentid reflects
differencesin climate, soils, topography, access to water and other factors, and may vary
over timein response to land degradation or improvement. Market accessis more than
access to roads or towns; it so depends on availability of trangport services, purchasing
power of consumers, accessto internationa markets, etc. Population pressure aso means
more than smple population dengity; it relates dso to population growth, the dengity of
people relative to arable land, etc. These concepts dso interact with one another; for
example, the effect of increased market access may be different in high vs low population
dengty settings. These points are well taken, and some of them are discussed in some of
the papers presented, though they were not emphasized in the presentations. It is difficult
to account for every dimension of such complex conceptsin empirica andyss, though
effort will be made to reflect these consderations to the extent possible.

Other development pathways should be considered in addition to those discussed

inthe papers. For example, thereislittle mention of forestry. Opportunities for income
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diversification and increasing the value added in Ethiopian agriculture should be
considered. Some of these opportunities are discussed in the papersin considering non-
farm activities and high vaue products, but were not emphasized in the presentations.

One participant argued that the types and evolution of farming systems should be
taken as an organizing principle for the research, to hdp smplify and darify the policy
implications. Thisisin fact what isintended by the concept of development pathways,
which includes the evolution of farming systems as well as non-farm livelihood
drategies. Another participant argued that the framework for consdering development
pathways, based on population density, market access and agriculturd potentid istoo
datic, whereas the pathways should be dynamic. The project leaders clarified that these
underlying factors are dynamic, though in many cases they change only dowly over time.
The dtatic presentation of these factorsis to smplify the presentation, but dynamic
aspects can be (and have been) taken into account in the empirical design and andysis.
These issues should be presented more clearly in the future.

Many policy issues were raised and discussed in the discussons. Land policies
were of congderableinterest. Differencesin the land policies across regions of Ethiopia
were noted, and the need for learning from the different experiences of the different
regions was gpparent. For example, Tigray has formaly ended land redistributions,
Amharaimplemented a redigtribution in 1997, and Oromiyais till considering whether
to have one. Theimplications of these different gpproaches for farmers invesmentsin
soil and water conservation, tree planting, etc. would be vauable to investigete. There
are do differences among regions in policies towards land leasing, alocation of

degraded lands, private tree planting and other issues that are worth exploring.



14

The problems of managing samdl scdeirrigation systems and the impacts of these
systems were a0 of greet interest. It was recognized that alot of emphasisis being
placed on investments in irrigation while the impacts have not been fully sudied. Many
participants were surprised by the limited impact of irrigation on adoption of inputs and
yiddsfound, and some did not believe these results. More information is needed to
verify these results (some will be forthcoming from the household and plot level surveys,
but a more targeted survey of irrigated areas would also be very useful). The impacts of
irrigation systems on downstream users and on health also need to be studied. One study
of the impacts of microdams on madariain Tigray was discussed; that study found a
strong associ ation between distance to a dam and malaria at lower eevations, and that
farmers were willing to pay significant amounts for hedth and preventative measures to
address maaria problems.

Palicies reating to management of community woodlots and grazing areas were
aso discussed. To some participants, it is remarkable that communities are not alowed
to cut trees from woodlots in Tigray. Policy makers from Tigray indicated that
communities are supposed to have discretion in how to use woodlots, but dso sated that
policies are currently being developed to darify to communities their roles and
respongbilities. Severd participants mentioned problems due to the free grazing system,
and the need to consder dternatives suggested. It was commented that more information
is needed on the effectiveness of woodlot and grazing land management; i.e., to measure
to what extent management of these resourcesis*optima”.

The issue of eucayptus planting was controversd. Many participants agreed that

the economic returns to eucadyptus are high, but argued that ecologica risksare dso high
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and that these tradeoffs need to be clearly elucidated. The absence of information on
long-term effects of eucayptus planting and broader hydrological effectsis problemétic.
The authors clarified that studies on these issues are limited, and that those thet are
available indicate potentid ecological benefits aswell asrisks. The impacts of large
scde planting of eucdyptus on pole prices and profitability was raised as a concern; the
authors clarified that conservative (low) estimates of pole prices were used to evauate
large expansion of planting, and that information on the price response to increased
supply is not yet available. One participant clarified that the policy in Tigray of not
alowing eucdyptus planting in farmlands was not enacted for environmenta reasons, but
because of food security consderations. The authors agreed that tree planting on
farmlands could reduce food security in the near term, but pointed out that tree planting
could be beneficid for food security in the long run, by giving farmers an dterndtive
source of income in adrought year. Further research on these issues is needed (and is
planned as part of atargeted survey of community and private woodlots).

Therole of credit in promoting improved land management was discussed. It was
argued that wedlthier farmers might not demand credit because they do not need it, while
poor farmers may avoid using credit for fear of losing their asssts. The issue of how to
obtain repayment when farmers suffer from a drought or other adverse event was rai sed:
doesit make sense to provide more credit to such farmers so that they may be able to
repay? The effectsof credit policy on land use, crop choice, conservation investments,
land management practices, resource conditions and poverty should be investigated.

Some participants stressed the importance of socia organization and socidl

capitd. Locd land tenure inditutions, organizations, religion, labor mobilization
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campaigns and other factors may have alarge impact on land management and its
implications. The project leaders indicated that information on such factors has been/is
being collected, but has not yet been fully analyzed. 1t will be easier to assessthe
impacts of some of these factors (such as religion and organizations) when deta are
avaladlefor dl regions, ance there is more heterogeneity in those factors across regions
than in the Tigray region. These issueswill be sudied further as more informetion

becomes available.
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4. LAND DEGRADATION IN THE HIGHLANDS OF AMHARA REGION AND
STRATEGIESFOR SUSTAINABLE LAND MANAGEMENT !

Lakew Desta?, Mende Kassie®, Samuel Benin®, and John Pender®
®Bureau of Agriculture and Natural Resources, Bahir Dar

"International Livestock Research Intitute, Addis Ababa
“International Food Policy Research Indtitute, Washington, D.C.

INTRODUCTION

This document is asummary of the result of the preliminary phase of the research
project to characterize the nature and causes of land degradation in the highlands of
Amhararegion, and examine the opportunities for more sustainable land management
and development. The preliminary phase is based on literature review, consultations with
key officids, brief viststo sdected fidd Stes and discussons with farmers and key
informants, and analysis of existing secondary data. The aim of this phaseisto draw
upon what is aready known about the problem of land degradation and management to
help devel op research hypotheses and areas of focus for acommunity survey of 50
Kebeles that was launched in September 1999. The main objectives of the community

n2

survey are to identify the dominant “pathways of development”< in the region and to

suggest hypotheses about their causes and implications for agricultura productivity,

! The full paper is forthcoming in the Socio-economics and Policy Research
Working Paper Series, Internationa Livestock Research Ingtitute, Addis Ababa, Ethiopia
2 A pathway of development is defined as a common pattern of change (or
gtagnation) in agriculture and livelihood Strategies, associated with its causd and

conditioning factors.
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sugtainable land management, and poverty. Those hypotheses will be tested using data
collected in subsequent household- and plot-leve surveys.

LAND DEGRADATION IN AMHARA REGION
AmharaNationd Regiona State islocated in the northwestern part of Ethiopia

between 9°-13%45' N and 36°-40°30' E, with atotal areaof 170,152 square kilometers. Of
the total area, cultivation and grazing land make up 30 percent each. Forest, shrub, bush,
and woodland, water bodies, and wasteland make up 17 percent, 4 percent, and 16 percent
of the total area, respectively, and the remaining 3 percent is taken up by settlement. The
total population stands at 14.4 million, with an average land holding of 1.7 ha. About 35
percent of the nation’s livestock population is found in the region, with the main feed

sources being communa grazing lands, fallow lands, crop resdues, and stubble.

Soil erosion.  Site-gpecific test-plots and experimentsin 1987 and 1988 at SCRP
gationsin the region show soil loss rates between 0.04 and 212 tonghalyear. About 29
percent of the total area of the region experiences high eroson rate (51- 200
tons/halyear). Thirty-one percent experiences moderate erosion rates (16-50
tons/halyear), 10 percent experiences very high erosion rates (>200 tonghalyear), and the
remaining 30 percent experiences low erosion rates (<51 tonghalyear).

Nutrient depletion. Loss of fertility is manifested through limited recyding of
dung and crop residue in the soil, low use of chemicd fertilizers, declining falow
periods, soil and organic matter burning, and soil eroson. Although the farming system
in the highlands of Amharaiis predominantly mixed crop-livestock, nutrient flows
between the two is predominantly one sided, with feeding of crop resdue to livestock but

little or no dung returned to the soil. For example, UNECA shows that even though
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amogt al households (90 percent) fed crop residue to their livestock, only 40 percent
used manure on their farmlands.

Deforestation. Removd of forestsis prevaent and contributes to land
degradation. About 20,000 ha of forests are harvested annudly in the Amhararegion for
fuel, logging, and construction purposes. Since harvested trees are not replaced and, thus,
expose the soil, about 1.9 to 3.5 hillions tons of fertile topsoil are washed away annualy
into rivers and lakes due to deforestation aone.

The direct causes of land degradation, including declining use of fdlow, limited
recycling of dung and crop residues to the soil, limited application of externa sources of
plant nutrients, deforestation, and overgrazing, are gpparent and generdly agreed.
Underlying these direct causes include population pressure, poverty, high cost and
limited access to agriculturd inputs and credit, fragmented land holdings and insecure
land tenure, and farmers lack of informeation about appropriate dternative technologies.
Affecting many of these factors are government policies on infrastructure and market
development, input and credit supplies, land tenure, agricultura research and extension,
conservation programs, land use regulation, local governance and collective action, and

non-governmenta programs.

DEVELOPMENT PATHWAYS

Congdering the nature and causes of land degradation in the region, palicy,
ingtitutional, and technologica dtrategies for more sustainable, productive, and poverty-
reducing development are identified. The main hypothesisis that the Strategies for

sugtainable development in any given Stuation depend largely on the comparative
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advantage of dternative livelihood srategies in that Stuation. While many factors
determine comparative advantage, we focus on three: agriculturd potentia, market
access, and population pressure.

Agriculturd potentid is an abstraction of many factors that influence the absolute
advantage of producing agriculturd commoditiesin a particular place, while access to
marketsis critical for determining the comparative advantage of a particular location,
given its agriculturd potentid. Population pressure affects the labor intengty of
agriculture through the land- [abor ratio, and may aso induce innovations in technology,
markets and inditutions, or investmentsin infrastructure and, thus, affects the
comparative advantage of |abor-intensve strategies of development. These three factors
interact with each other in complex ways, and we can classfy the highlands of Amhara
into eight main types, consdering two levels (*high” and “low”) of each factor. Table 1
shows the hypotheses about what opportunities exist in each Situation.

In areas with rdatively high agriculturd potentia and good market access, thereis
gtrong potentid for intensified production of cereds using high levels of externd inputs,
commercia production of perishable cash crops such as fruits and vegetables, and/or
intensive production of commercia livestock products such asdairy and poultry. Thereis
a0 drong potentia for rurd non-farm development linked to agriculturd development.
Priority initidly should be on intensified cered production, since the need for food security
islikely to congrain farmers ability to expand production of other (perhaps more
profitable) products until cereal production is adequate. Development of credit, input and

output marketing systems will be critica to the success of these pathways.
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Table 1. Opportunitiesfor sustainable development in the highlands of Amhara

Agriculturad Market Population density
potential access High Low
High High High input cereds High input cereds
Perishable cash crops Perishable cash crops
Dairy, intengve livestock Dairy, intengve livestock
Rura non-fam Livestock and grazing
development improvement
(20, 557) Rura non-farm development
(12, 405)
Low High input cereds High input cereds
Non-perishable cash crops Non-perishable cash crops
Beekeeping Livestock and grazing
(6, 192) improvement
Beekeeping
(4,71)
Low High Low input cereds Low input cereds
Rura non-fam Livestock and grazing
development improvement
(14, 354) Woodlots
Rura non-farm development
(7, 220)
Low Low input cereds Low input ceredls

Beekeeping
Emigration
(2, 65)

Livestock and grazing
improvement
Beekeeping
Emigration

(10, 274)

The figures in brackets are number of rurd weredas and rurd kebeles, respectively, that
fal in each category.

In areas with high agricultura potentia theat are more remote from markets,

compardive advantage is likely to be greater in production of high vaue (rdative to

volume) non-perishable cash crops such as nuts or coffee, and/or intensified production

of eadily trangportable livestock (e.g., smdl ruminants). Even more than in areas of good

market access, farmers' ability to produce sufficient food is likely to congtrain their

ability to expand production of such products. Thus, high priority should be given to
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increased cered production in such areas with food deficits through the use of imported
inputs (particularly seeds and fertilizer). This may require subsidizing the cost of
transporting inputs in the near term, as wel as medium- or long-term credit to dlow
farmers to finance investmentsin perennia crops.

In areas with low agricultura potentia but good market access, development
opportunities are likely to be rdated to investment in irrigation where feasible and
profitable; intengfication of cered production using limited amounts of inputs integrated
with soil and water conservation and organic fertility management measures,
intengfication of livestock production through improved management of grazing lands
and development of private woodlots (especidly in lower population dengity settings);
and rurd non-farm development. These areas are likely to remain deficit producers of
food, and so food aild may be needed in the near term, until the development potentias
are more fully redized.

Opportunities for agricultura or rura non-farm development are even more
limited in areas with low agriculturd potential and poor market access. Intendfied cered
production using limited amounts of inputs integrated with soil and water conservation
practices and intengfied livestock production is likely to be important. Beekegping may
a0 be an attractive option in some areas, and could be linked to vegetative regeneraion
in area enclosures (especidly in lower population dengity settings). Food aid and
emigration are likely to be essentid. Thus, policies with respect to food aid, agricultura
extenson, education and training in norn-farm activities, and land tenure will be of

particular importance for these aress.
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5. COMMUNITY NATURAL RESOURCE MANAGEMENT:
THE CASE OF WOODLOTS IN NORTHERN ETHIOPIA

Berhanu Gebremedhin® John Pender®, and Girmay Tesfaye®
4nternational Livestock Research Indtitute

PInternational Food Policy Research Indtitute
‘Mekéle University

INTRODUCTION

Common property resources’® are important sources of timber, fuelwood, and
grazing landsin developing countries. Unrestricted access or ineffective use regulaions
have resulted in overexploitation of the resources. Reliance on appropriate policies and
technologies, or efficient market prices aone cannot solve the problem of resource
degradation in developing countries. Locd leve inditutions and organizations play an
important role in resource management. However, thereislack of evidencein
developing countries regarding the nature and effectiveness of locdl level indtitutions and
organizations of resource management. This paper seeksto address thislack of evidence
on management of community woodlotsin Tigray, Northern Ethiopia. The paper
evauates the nature and impact of community woodlot management and investigetes the
determinants of collective action and its effectiveness.

The Tigray region islocated in Northern Ethiopia on the Sudano-Sahdlian dry
lands zone. More than 80 percent of the population depends on mixed crop-livestock

subsistence agriculture. Since 1991, the region has embarked on a conservation-based
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agricultural development strategy. The mgor natural resource conservation Strategies
include soil and water conservation investments on farmland, protection of area
enclosures, development of community woodlots, development of smdl-scaeirrigation,
and reforestation. Popular participation has been an integra part of the resource

consarvation effort in the region.

METHODS

Results are based on a survey of 50 tabias (the lowest adminidrative unit in
Tigray conssting usualy of 4-5 villages) and 100 villagesin the highlands® of Tigray in
the 1998-99 cropping season. A semi-gtructured questionnaire was administered with a
group of representatives a both levels. Information was collected on changesin
agricultura and natura resource conditions between 1991 and 1998, and their causes and
effects. Analyssof descriptive information and econometric analys's were conducted.

The factors used to explain variaionsin collective action included population
density, access to market, agricultura potentia, the presence of externa organizations,
whether the woodlot is managed at the tabia or village level, and the area of woodlot.
Theindicators of collective action and its effectiveness in managing woodlots used in the
econometric anadysisincluded the amount of uncompensated labor contribution per
hectare invested in managing the woodlots, whether there were any violations of use

restrictions of woodlots, whether the community pays for guard to protect the woodlct,

3 Common property resources are defined as those resources that are owned and
managed by a given community. They are to be contrasted with open access resources
that have no defined owner.

* Highlands are defined as those areas above 1500 meters above sea level.
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the number of trees planted per hectare on the woodlot since establishment, and the

survivd rate of the trees planted.

RESULTS

Almost 90 percent of tabias have woodlots, with an average of nine woodlots per
tabia and an average woodlot area of 8 ha. Mogt of the woodlots have been established
since 1991 and have been promoted by an externa organization, usudly the regiond
Bureau of Agriculture and Natura Resource Development (BOANRD). The most
common use alowed on woodlotsisto cut and collect grass for feed and congtruction
purposes. Inamost al cases, ahired guard paid in cash or in kind protects the woodlot.
A cash fine st by the community council usudly punishes violations of community
rules. The most common violations of use redtrictions reported in 1998 include cutting
grass, grazing animds, and cutting trees and branches. More violaions and lower
benefits were reported on tabia-managed than village-managed woodlots. Moreover,
villages tend to use a more intensive management strategy. Woodlots contribute more
than 5 million Ethiopian Birr (in 1998, 1 USD = 8 Birr) per community-to-community
wedlth on average.

Multiple regresson andysisto explain the labor intengity of woodlot
management, whether the community pays for guard, whether any violations of use
restrictions occur, and the survival rates of trees supports the hypothesis of an inverted U-
shaped relationship between population density and collective action (i.e., grester
collective action to protect and manage woodlots at intermediate population density than

at low or high dengty), perhaps because of less need for collective action when
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population dengity islow and difficulties of maintaining collective action when dengty is
high. Communities that are more remote from markets provide greater collective labor
input, plant trees more densdly, and achieve higher survivd rates, perhaps because the
opportunity costs of labor or the opportunities to escape community sanctions for non-
cooperation are lower further from markets. The presence of external organizations was
negetively ated with whether the community pays for a guard, sSince externd
organizations often pay for the guard. The presence of externa organization was o
negatively associated with tree surviva, suggesting that externd programs may not be
achieving full participation of local communitiesin woodlot management. We failed to

find evidence of economies of scae in woodlot management in Tigray.

CONCLUSIONS AND IMPLICATIONS

Collective action in managing woodlots generdly functionswell in Tigray,
supporting the role of community resource management in redressing resource
degradation. Despite smdl current benefits, woodlots contribute substantialy to
community wedth. Benefits are higher and management problems lower on woodlots
managed & the village level. We found some support for the hypothesis of an inverted
U-shaped relationship between collective action and population dendty. Accessto
market appears to undermine the intengity of collective management of woodlots and its
effectiveness, probably by increasing the opportunity cost of labor and/or the ‘exit
options of community members. The resultsimply that community resource
management can be an effective means of redressing resource degradation and increasing

community wedth. Public intervention in community resource management needs to be
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demand driven and complementary to loca effort. Community woodlot management

may be more effective if conducted at the lowest level.
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6. COMMUNITY RESOURCE MANAGEMENT: THE CASE OF GRAZING
LANDSIN TIGRAY, NORTHERN ETHIOPIA

Berhanu Gebremedhin® John Pender®, and Girmay Tesfaye®
®Internationa Livestock Research Indtitute

P nternational Food Policy Research Indtitute
‘Mekdle University

INTRODUCTION

Commund grazing lands are important sources of livestock feed in developing
countries. In the presence of sufficient demand for livestock and livestock products,
unrestricted access to the grazing lands would result in overexploitation of the resource.
Community grazing land management is being recognized as avidble dternative to
privatization or state ownership and regulation to reduce the problem of grazing land
degradation. However, there is a paucity of evidence regarding the nature of locd leve
indtitutions and organizations for grazing land management in developing countries, or
their effectiveness. This paper seeksto contribute to this gap of knowledge for the
Northern Ethiopiaregion of Tigray. The paper evauates the nature and impact of
community grazing land management and investigetes the determinants and effectiveness
of collective action for the management of grazing lands in the region.

The study area, Tigray, isfound in northern Ethiopia covering an approximeate
area of about 80,000 square km. More than 80 percent of the population depends on a
mixed crop-livestock system, with oxen power supplying the only draft power for

traction. According to the 1998 livestock census, the region has about 3.05 million cattle,
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0.94 million sheep, 1.47 million goats, 0.42 million equines, and 0.013 million camels.
Feed shortage is the mgjor congtraint to livestock production in the region. Free and
uncontrolled grazing is the dominant grazing system in theregion. In most parts of the

region grazing lands are severely degraded.

METHODS

The results are based on data collected from a survey of 50 tabias (the lowest
adminidraive unit in Tigray usudly conggting of 4-5 villages) and 100 villagesin the
highlandss of Tigray in the 1998-99 cropping season. A semi-structured questionnaire
was administered in agroup interview with community representatives at both levels.
Data was collected on changes in agricultural and natural resource conditions between
1991 and 1998, and their causes and effects. Analysis of descriptive information and
econometric analysis was conducted.

The factors used to explain variations in collective action and its effectivenessin
managing grazing lands include population and livestock densities, access to market,
agricultural potentid, areaand age of the grazing area, and presence of externd
organizations. Collective action to manage grazing lands and its effectiveness was
measured in terms of whether a community has any grazing areas with use restrictions,
whether communities established pendties for violations of use restrictions, whether
there were any violations of use restrictions, and whether violations were pendized when

they occurred.

® Highlands are defined as those areas above 1500 meters above sea leve.
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RESULTS

Redtricted grazing areas are common in Tigray. Every village has some type of
grazing area and 74 percent of the surveyed villages have redtricted grazing areas, with an
average area of 24 haper village. Most restricted grazing lands were not promoted by
externd organizations. Only about 17 percent of the restricted grazing areas were
established after 1991, indicating that there is along tradition of developing and
enforcing use regulations of grazing landsin the region. Almogt dl restricted grazing
aress are managed a the village level. The regiond Bureau of Agriculture and Natura
Resource Development (BOANRD) provides technical advice and materid support. The
maost common contribution by village members in managing the grazing lands is a cash or
in kind contribution for guard payment. Communities tend to use dricter pendties when
violaions of use redtrictions are more frequent.

The relationship between population pressure and collective action to manage
grazing lands appears to be mixed. While population pressure reduces violations of use
redrictions of grazing lands up to an intermediate level of population density, supporting
the hypothesis of an inverted U-shaped relationship hypothesis between population
dengity and collective action, intermediate population pressure tends to reduce the
likelihood of development of use redtrictions and the enforcement of pendties. Perhaps
pendties are less needed at intermediate population density because collective action
works better in such circumstances, reducing violations and the need for penalties.
Market access tends to favor collective action for grazing land management while the
presence of externd organizationsretard it. These results suggest that community

grazing land management can contribute to a more sustainable use of grazing lands and
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the aleviation of feed shortage problems under the right circumstances. Public

intervention in grazing land management needs to be complementary to locdl efforts.
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7. AGRICULTURAL CHANGE AND LAND MANAGEMENT IN THE
HIGHLANDS OF TIGRAY: CAUSESAND IMPLICATIONS

John Pender®, Pamela Jagger?, and Berhanu Gebremedhin®
4 nternational Food Policy Research Indtitute
PInternational Livestock Research Institute
This study investigates changes in agriculture and land management practices
between 1991 and 1998 in the highlands of Tigray, and the causes and implications of these
changes, based upon acommunity level survey conducted in 100 villagesin 50 tabias.
Since 1991, abroad process of development has been occurring in Tigray,
involving subgtantid investmentsin roads, irrigation and other infrastructure and improved
access to education, hedlth care, water, agricultural extension and other public services.
These investments and services have resulted in improvementsin many aspects of lifein
Tigray, reflected in relatively upbeat responses that survey respondents provided to most of
our questions about changesin welfare. The improvement in access to infrastructure and
services has been even greater in areas that were less favored in 1991, helping to equdize
access in the region, though improvement is still needed in most aress.
In addition to public investments and services, farmers have undertaken a
subgtantid amount of private and community investment, including accumulaing
livestock assets (especialy oxen), planting trees (both privately and in community
woodlots), and investing in various soil and water conservation structures. They have

also adopted more labor and capital-intensive agriculturd management practices. These
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private investments have contributed to improvements in resource conditions, most of
which were aso perceived by farmers to be improving in generd.

We have investigated the determinants of changesin agriculturd and land
management practices and their implications for productivity, resource conditions and
human wefare, and have identified a number of important tentative findings (subject to
verification through analysis of ongoing household and plot level surveysin the region).
The agriculturd extension program gppears to have effectively promoted more intensve
land management and conservation practices, contributing to higher crop yidds,
increased wealth and accessto food. However, it also appears to have contributed to
worsening grazing land conditions. The Tigray Bureau of Agriculture and Naturd
Resources (TBANR) should investigate this problem further, and consider options to
intensfy and improve management of grazing lands.

Irrigation was found to be an important factor underlying different livelihood
srategies, favoring production of perishable cash crops aswell as non-farm activities
relative to ruminant production as a source of cash income. Irrigation has contributed to
intensified land use and to changesin crop choice, but has been associated with less
adoption of fertilizers and improved seeds and less improvement in yields than expected.
Asareallt, it gppearsthat the returns to modern irrigation investment so far have been
relativey low. Thisissue should be of high priority for further sudy, given thelarge
amount of resources that are being invested in this development, and options should be
consdered to improve the returns to irrigation investment in Tigray. Among these

options may beincreasing the priority of extenson activitiesin irrigated areas and
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increasing emphasis on promoation of high vaue cropsin such areas. Complementary
invesments in roads or other infrastructure may aso be important in some aress.

Road development gppears to have contributed to shiftsin production away from
livestock (especidly cows) and to greater production of some cash crops. Road
development is not as strongly associated with adoption of purchased inputs as we
expected, but has contributed to changesin some agriculturd practices, particularly
reduced burning to prepare fields. This may be an important reason why yield
improvement for barley and maize has been greater in areas with better road access, snce
burning is associated with declining yields. Road improvements are associated with
increased food availability, improvement in the qudity of grazing land (probably asa
result of reduced emphasis on livestock production), and to improved availability and
qudlity of water. Overdl, road development has contributed to agricultura development
and improved resource management and human welfare.

Population pressure was found to increase severa indicators of the labor and capita
intengty of agriculture. However, thisintensfication did not result in sgnificantly
increased yidds, suggesting that land degradation caused by population pressure is
reducing cropland productivity. The qudity of grazing land is aso being degraded by
population (and associated livestock) pressure. Despite these negative indications,
differences in measures of human welfare were generdly unreated to population pressure,
and in some instances popul ation pressure was associated with improved conditions. This
islikely dueto greater investments in infrastructure or public services in areas with greater
population pressure, suggesting the importance of such investments in maintaining and

improving wefare in the region despite high population pressure.
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Educationa improvements appear to have contributed to severa aspects of
agriculturad intengfication and technology adoption, including use of fertilizers and
vaccines and adoption of some intensive land management practices such as composting,
planting trees and live fences. Despite this, there is a puzzling association between
education and dedlinesin soil fertility and yields of some crops. This may be related to the
fact that falowing is dedlining more rgpidly in areas where farmers are more educated.
This suggests the importance of teaching principles of sustainable land management in
school curricula. Agde from this negative association of education with soil fertility, the
impacts of education on many other natura resource conditions (e.g., the quality of grazing
land, forest, and water) are pogitive and large. Education is aso strongly associated with
reductionsin infant mortaity. Thus the overal benefits of improved education for resource
management and human welfare appear to be quite subgtantia.

Differencesin livdihood Strategies have d<o led to important differencesin land
management and in productivity, resource conditions, and human welfare. Areas where
non-farm employment isimportant have performed better than other areasin severd
respects, including improvement in crop yidds, food availability, reduced erosion, and
improved availability and qudity of water. Promotion of non-farm development thus
appearsto offer potential as a more productive and sustainable development pathway for
the region. Redlization of this potentia appears to depend upon agricultura
development, however, given the strong association of this strategy with irrigation
investment. Development of cash crops, including perishable annua crops and
perennids, is aso strongly associated with irrigation investment, and also helps to reduce

pressure on grazing land and cropland eroson. In many areas, however, the potentia for
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development of cash crops or non-farm activitiesislow. Livestock will continue to be
critica to the development strategy of these areas. A criticd issue for these areas will be
to increase the productivity and sustainability of grazing land management.

Ovedl, development in Tigray since 1991 has been impressive and conditions
are generdly improving. Neverthdess, important problems and chalengesremain. Itis
hoped that this study will help policy makersto identify some key areasto focuson, in

order to continue to achieve broadly shared and sustainable development in the region.
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8. SMALL SCALE IRRIGATION IN TIGRAY: MANAGEMENT AND
INSTITUTIONAL CONSIDERATIONS

Girmay Tesfay? Mitiku Haile?, Berhanu Gebremedhin®,
John Pender® and Eyasu Y azew?®

Mekele University, Mekelle, Ethiopia

bInternationa Livestock Research Indtitute
“International Food Policy Research Indtitute

INTRODUCTION

Irrigated agriculture is at the heart of the Agricultural Devel opment-Led
Indugtriaization and Food Security Strategy of the Ethiopian government. Increased
availability of irrigation and less dependency on rainfed agriculture is taken asameansto
increase food production and self-sufficiency of the rgpidly increasing population of the
country.

In line with the development policy of the country, the Regiond Government of
Tigray is promoting irrigation development so asto increase and stabilize food
production in the region. Since the establishment of the Commission for Sustaingble
Agriculture and Environmental Rehabilitation (Co-SAERT) by the Regiond
Government, many earthen microdams and river diversions have been built and
rehabilitated. Other non-governmenta organizations and communities are o
undertaking water resource development activities with the same objective. Besides
development of new schemes, some traditiona systems are aso rehabilitated.

The mgor emphasis of the irrigation development initiativesin Tigray has been

on technical issues. Issues such as beneficiaries sdection, land tenure, water use rights
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and water dlocation, determination of minimum irrigable plot Size, operation and
maintenance, water fee, and establishment and strengthening of water users associations
areimportant for sustainable and effective irrigation development. The implementation
of irrigation projects will bring changes in land use pattern and intensity, land and labor
productivity, household resource requirements and tenure issues which require
management and inditutiond consderation. However, very little is known about how
these socio-economic and inditutiond factors are affecting irrigation development in
Tigray. This paper tried to assess the status of irrigated agriculture development in
Tigray and the mgor management and indtitutiona issues worth considering.

The results are based on data collected from two separate surveys, a survey on land
tenure issues in samdl-scaeirrigation development in Tigray conducted in 1999/2000 and
community level survey on land management conducted in 1998/99. The former survey
covers seven sdlected irrigation Stes: both traditional and newly congtructed irrigation
schemes. The community survey aso covers the experience with regard to irrigated
farming in 50 tabias or communitiesin Tigray. Descriptive information generated from the
survey was used to characterise the irrigation systems, and the role of loca communities

and externd organisationsin irrigation management in Tigray.

THE SETTING

Tigray isthe northern-most region of Ethiopiaand it covers an gpproximeate area
of 80,000 sq km with a population of more than 3.3 million and annua population growth
rate of 3 percent. The region isone of the most drought prone and food insecure regions

of Ethiopia The dimate of Tigray ismanly semi-arid and for most part of the region the
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main rainfal season (locdly caled Kiremti) is for three to four months during June to
mid-September. The mean annud rainfal ranges from 980 mm on the centrd plateaux to
450 mm on the northeastern escarpments of the region. The annud rainfdl shows high
degree of variations with the coefficient of variation ranging from 20 percent in the
western to 49 percent in eastern parts of Tigray. Tigray enjoys different types of
temperature ranges depending on dtitude, ranging from temperate type in the higher
areasto tropicd in the lower areas. The average temperature in the region varies from
16°C in the Southwest to 25° C in the extreme eastern aress.

The economy of Tigray isentirdly dominated by peasant agriculture practisng
traditiona methods of crop production and livestock rearing. Agriculture accounts for 65
percent of the regiond GDP. However, the annua growth rate of production isonly 1.2
percent, which is below the nationd average, while population is growing annudly at 3
percent per annum.

The water resource of Tigray isnot well sudied. The available sudiesindicate
that only about five perennid streams have more than 10 litres per second flow rate. The
annud loss of water through the three mgjor drainage systems of the region during the
rainy season isimmense. Intota through the Tekeze, Mereb and Dennakil basins 9
billion nt® of water goes from Tigray to neighbouring countries every year; which is
amost equivaent to the 9.21 hillion T total estimated rainfall in the region. If 50
percent of the 9 hillion T of the runoff were used, half amillion ha of land, which could
feed three times the present population of Tigray, can beirrigated. Thus, water
harvesting and management are of paramount importance so that excess water can be

stored and later used for irrigation and other purposes. In Tigray the estimated irrigation



40

potentid is 324,286 ha. out of which 15, 495 ha. is actudly irrigated, mainly through

traditiona practices. Large-scale water resource development is not yet started.

IRRIGATION SYSTEMS

Though there isinadegquate documented evidence regarding the history of
irrigation practices in Tigray, some evidence dating back to 500 B.C indicate that
irrigation was practiced in the ancient village of Y ehain Adwaand some other places.
The descriptive data from the 50 communities surveyed indicate 49 of the communities
have accessto 2 or 3 minor irrigation sources. It also indicates that 90 percent of the
microdams and 62 percent of the introduced river diversions were constructed after 1991.

In Tigray, surfaceirrigation is the predominant form of irrigation, including
spring development, river diversion, flood spreading, microdams and pond systems. The
cand sysgems are mainly unlined and the dengity of tertiary cands on farmers fiddsis
often not high enough to ensure efficient water management. There are dso limited
ground water systems.

Based on the study carried out, atota areaof 1895 haisirrigated using spring
sysemsin the surveyed communities. Besides, irrigated agriculture in the region
congtitutes about 4500 ha by river diverson systems, 5000 ha by flood diverson and
spreading systems and 2018 ha by microdam systems. The significance of the pump and
pond system is not well known.

The results of the descriptive andysis indicate that there avery few casesin which
farmers encountered minor problems of farmland loss, conflict over accessto irrigation and

increased diseases and pests. In the mgority of the irrigation systems these problems are
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amogt nonexistent. However, some of these problems evolve over time and their absence
currently does not mean they will not occur in the future. Thus, to protect and control these

problems regular follow-up and proper management is necessary.

SOCIO-ECONOMIC, INSTITUTIONAL AND MANAGEMENT ISSUES

The following issues are worth congidering for the effectiveness of irrigation
development in Tigray.

The economics of small-scdeirrigation in Tigray is not well investigated.
Economic evauation of the optimal plot size, the cropping patterns,
technologies, agronomic practices and resources utilised in theirrigation
schemesis necessary.
The amdl-scae irrigation systems are often widdly scattered and thus the
provision of inputs, services and technica advice may be difficult given the
poor infragructure. This requires the involvement and co-operative effort of
beneficiaries.
Loca communities are playing mgor rolein irrigation development in Tigray.
The current approach, which focuses on empowerment of locad communities,
should continue and be ingtitutionalised.
Lack of technologica support isthe mgor problem of irrigation development
in Tigray. Participatory research and on-farm testing of low-cost technologies
should be an immediate priority of the rurd technology centres and research

and extendon inditutions.
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Loca marketing and trade should be promoted by improving infrastructure and
indtitutiona changes. The lack of viable product markets and marketing
indtitutions is the mgor problem. Government and other indtitutions should
focus on addressing marketing problems.

The rurd credit systems should encourage adoption of available low-cost
technologies.

Promoting complementary enterprises should be given due attention so asto
optimise the efficiency of the irrigetion systems.

The relationship between water rights and rightsto land are not clear in Tigray.
It requires clarification so that expendve irrigation water can be utilized
properly.

In water resource development, harmonizing the different demands for water,
edtablishing irrigation priority rights between upstream and downstream users,
and consdering the rights of existing users of water from floods which may be
modified by damsis essentid. However, this issue has not been addressed in
Tigray. Locd communities are resolving the matter through their community
norms, but it requires aforma ingtitutiona approach based on the local
experience.

A comprehengveirrigation policy clarifying the weter rights, water fee and
codt recovery systems, irrigation technology, intervention affecting traditiona
irrigation practices and the role of loca communities and individuds should be

finalized and implemented.
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CONCLUSIONS AND IMPLICATIONS

Rapid growth of amall-scae irrigation congtitutes a mgjor achievement of the
agricultura development and food security strategiesin the region. However, these
achievements should be assessed in an integrated manner. The planning processin the
area of irrigated agriculture should equally assess the socio-economic, inditutiona and

management issues besides the technical ones.



9. THE ROLE OF TREESFOR SUSTAINABLE MANAGEMENT OF LESS
FAVORED LANDS: THE CASE OF EUCALYPTUSIN ETHIOPIA

Pamela Jagger and John Pender
Internationa Food Policy Research Indtitute

Northern Ethiopiais currently suffering from severe woody biomass shortages,
water scarcity, soil erosion and land degradation. These environmenta problems are
exacerbated by the problem of increasing numbers of poor people practicing subs stence
agriculture on less favored or margina lands. One of the most promising medium-term
responses to the problem of woody biomass depletion and land degradation in Tigray is
the planting of fast growing eucalyptus. This resilient tree species performs better than
most indigenous woodland and forest tree species in northern Ethiopia. In addition to
increasing biomass and providing ground cover that dows land degradation, the sde of
eucalyptus poles and products has substantial potential to raise farm incomes, reduce
poverty, increase food security and diversfy smallholder farming systems in less favored
aress of northern Ethiopia

Despite the potentia for eucalyptus to improve rurd livelihoods, the regiond
government of Tigray hasimposed a ban on eucdyptus tree planting on farmlands since
1997. The banisaresult of the government wanting to ensure that farmlands are utilized
primarily for food production, and is dso related to the belief that there are Sgnificant
negative environmenta externdities associated with eucayptustrees. The regiona
government promotes planting of eucayptus and other speciesin community woodlots,

and has recently begun to dlow private planting of eucayptus on community wastelands
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and geep hillsdes. Information on the ecologica and economic impact of eucayptus
tree planting in this region is needed.

The ecologica impacts of eucalyptus are mixed. Fast growing eucadyptus may be
the best short-term option for providing criticaly required biomassin the region.
Eucayptus produces more biomass that other tree species under smilar conditionsin
Ethiopia (i.e., the minimum mean annud increment of eucalyptus on poor qudity Stesis
approximately 10 n on poor sites, compared with 1.2 n?* for indigenous species). By
providing a source of fuelwood, eucayptus may reduce burning of dung and crop
residues and thus help to reduce farmland degradation by alowing more of these organic
sources of nutrients to be recycled to the soil. With respect to soil eroson, evidence
indicates that the effect of eucalyptus on soils and topsoil retention on degraded hillsides
is positive due to strong root systems that hat the mass wastage of dopes, and reduce
wind eroson. However, there is dso evidence that eucdyptus can out-compete crops for
nutrients—leading to soil depletion. Further, dleochemicasin eucayptus leef litter
dter soil minerd content and may be responsible for reduced growth in teff and chickpea
The ability of eucadyptus to withstand water logging and tap deep water sources during
times when food crops may fall is beneficia; however, there is evidence that water can be
competed away from other crops as far as 10 meters away from where eucayptus trees
are planted. The long-term and broader hydrologica impacts, including down stream
affects of wide-scde eucdyptus planting are not known. Findly, the common eucayptus
gpeciesgrown in Ethiopia (E. camaldulensis and E. globulus) are drought, flood and fire

resstant, and not currently threstened by pests.
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Because smallholders and communities make land use decisions based upon
socioeconomic criteriaas well as potentia ecologica implications, it isimportant to
congder the economic conditions that facilitate tree planting. We hypothesze that the
aress best suited to eucalyptus will be areas with low opportunity cost of land (e.g.,
wastelands and other areas with low agriculturd potentia) where potentia negetive
externdities can be minimized (e.g., in low population dengty areas), with good access to
inputs (i.e,, seedlings), with efficient and elastic output markets, where households have
low discount rates and access to long-term credit, and where access to benefitsis not
redtricted by locd inditutions. Only some of these characteristics are present in Tigray.
For example, there is substantid wasteland area with low or no opportunity cost, and tree
seedling production and distribution is currently sufficient to meet demand. However,
the eadticity of output markets (i.e., primarily markets for congtruction poles and
fuewood) is uncertain, discount rates are likely high, there is no accessto long term
credit, and access to woodlot benefits are limited due to lack of aclear policy alowing
harvesting of woodlots by locd communities.

To provide some information on the economic potentia for eucalyptus production
and aso to assess some of the potential effects of ecological impacts on returnsto
investment we provide ex ante internd rates of return (IRR) estimates for four scenarios
using community survey datafrom Tigray. In our base case scenario we esimate a
minimum IRR of 19 percent for tabia managed community woodlots on a Ste where the
opportunity cost of land and wage rates are high, pole prices are low, and three
consecutive coppice crops are harvested on a 10-year rotation with harvests being

adjusted for average survivd rates. On steswith low opportunity costs of land under
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conditions where wage rates are low and pole prices high, ex ante IRR edimates are as
high as 67 percent for privately managed woodlots situated on degraded community land.
In our second scenario we consder the impact of variable rotation ages on rates of return
and find that reducing the rotation age to five years yidds ex ante IRRs as high as 173
percent and lengthening the rotation age to fifteen years yidds IRRs as low as 10 percent
for tabia managed woodlots. Our third scenario addresses the issue of potential crop
production losses. Estimates indicate that even a 100 percent crop production lossin an
area extending 10 meters from a one-hectare woodlot resultsin only a4-6 percent
decrease in socid rate of return estimates. Findly, we congder the variability of rates of
return among adminidrative zonesin Tigray.

Based upon our discussion of the ecological and economic parameters affecting
smallholder decisionsto plant trees, aswell as our ex ante benefit-cost estimates we
discuss severd potentid policy options for eucadyptustree planting in Tigray. These
policy options (which are not mutudly exclusive) include:

promoting more locaized woodlot management by increasing local
communities authority to manage community woodlots or by encouraging
management of community woodlaots at the kushet (village) leve rather than at
the tabia (community) leve,

privatizing management (but not ownership) of community woodlots,
alocating hillsdes and degraded land for private tree planting,

alowing eucdyptus tree planting on farmlands, subject to regulation, and
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promoting eucalyptus planting and sustainable management through
avalability of long-term credit, training and education.

As criteriafor evauating these policy options we consider factors such asthe
potentia impact on aggregate income and wedth, potentia impacts on food security,
distribution of costs and benefits, ecological and sustainability impacts, and the ease and
cogt of implementation.

The policy option with the greatest potentia economic benefit aswell as
favorable ecologicd implicationsis to alocate community wasteland for private tree
planting. If the estimated 334,000 hectares of wastdland in Tigray were planted to
eucalyptus at the median planting dengity of private woodlots (gpproximately 3000
trees/hectare), 70 percent survive, and trees worth 17 Ethiopian birr (a conservative
estimate based upon our price data) are harvested every 10 years, the annual increase in
income would be more than 370 Ethiopian birr per capita (dmost haf of the 1998
Ethiopian GDP/capita), if we assume ardatively eagtic and stable market for woodlot
products. Assuming a 10 percent socia discount rate, the net present value of this
investment would be about 2,000 Ethiopian birr per capita. Gainsin income and wedth
would likely lead to improved food security, with potentidly very large benefits for the
landless and land poor who could be priority recipients of wasteland alocations. The
potentia positive ecologica implications of this policy option include reduced pressure
on indigenous forests, reduced burning of dung, watershed protection and reduced
eroson. However, the long-term implications, particularly with respect to downstream

effects are unknown. Thispolicy islikdly to be rdatively easy to implement, though the
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supply of seedlings, aswell as the provision of forestry extenson education and support
may be condraints.

More localized management of community woodlotsis aso afavorable policy
option that could be consdered. More localized management islikely to increase returns
to woodlot investments, improve food security through income generation, and
environmenta sustainability through the use woody biomass for fuel, replacing or
substituting the high proportion of dung and crop resdue currently utilized for fud in
Tigray. Allowing the planting of eucdyptus on farmlands dso offers substantid benefits;
however, there are much grester costs (i.e., opportunity cost) and environmental risks,
and this could undermine the profitability of other options, such as dlocating wastdlands
for tree planting. Thus we do not recommend that this policy be pursued, & least in the
near term. Findly, accessto long-term credit as wdl asthe facilitation of forestry
education and training, including emphasizing the importance of planting indigenous

trees aswdll asfast growing exotic species, would be complementary to dl policies.
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INTRODUCTION

The objective of the paper isto identify the nature of and principa factors causng
land degradation in the Oromiya region and to provide empirica evidence rdating to land
degradation based on available literature and secondary data. Thiswill lead to
identification of gaps in knowledge about land degradation processes and the causes, ad
development of hypotheses about possible pathways to intensfy agriculturein a
sugtainable way. These hypotheses will be tested with field data to be collected later.

Oromiyaislocated in the central part of Ethiopia extending from 320N to
10°35"N and from 34° 05" E to 43° 11" E with atotal land area of 353,690 kn¥. It
congtitutes about 31.2 percent of the total land area of the country, making it the largest
of the 14 regions.

The region has variable topography consisting of a high and rugged centrd
plateau, which is divided into two by the Great East African Rift Vdley, and the
peripherd lowlands. Elevation in the region ranges from less than 500 to over 4,300
meters above sea level, with the highlands (>1500 m.asl.) congtituting about 48 percent

of theregion’sarea. Mean annual temperature ranges between 10°C and 22°C in the
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highlands and between 22°C and 30°C in the lowlands. Annud averagerainfal in the
region ranges from 200 mm to over 2100 mm.

The tota human population in the region was 20.5 million in 1998 and growing at
the rate of 3 percent, while the livestock population is estimated to be about 18.7 million
Tropical Livestock Units (TLU). The highlands host more than 80 percent of the total
human population and 70 percent of the livestock population in the region and account
for over 90 percent of the cropland. Almost 90 percent of the region’s economic

activities are concentrated in the highlands.

CAUSES AND EFFECTS OF LAND DEGRADATION IN OROMIYA

The mgor forms of land degradation in the region are deforestation, soil eroson
and soil nutrient depletion. Some of the proximate and underlying  causes of land
degradation are discussed below.

Soil properties: Soilsvary in their resstance to eroson. For instance, inceptisols
and vertisols by their very nature are fragile and sengitive to both geologica and man-
made eroson. These soil types are among the major soil groups in Oromiya covering the
Chercher highlands (Harerge), the centra highlands and basins in western Oromiya
where s0il degradation rates are also observed to be high.

Climatic factors: Mgor dimatic factors that determine soil eroson in the region
includerainfal and wind. Rainfdl intengty is more important than rainfal amount in
causing erosion because a high proportion of rainfal occursin ashort period. Sheet and
rill eroson are by far the most widespread kinds of eroson and are more significant to

agricultural production than other kinds of erason. Rainfal with an intensty exceeding
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7.6 cm/hour for 5 minutes, 3.6 cm/hr. for 15 minutes, 2.5 cnvhr. for 30 minutes, or 2.0
cm/hr. for 60 minutes is classified as an excessive and erosiverate of rainfal. Retes much
higher than these threshold levels are common in the region, and such intenserainfdl
events caused about 50 percent of the total soil loss from some test plotsin the region.

Soil formation vslossrates: Egtimated rates of soil formation in Ethiopiavary
between 2 and 22 t/halyr, while soil |oss rates range from 51- 200 tons/halyr (dominantly
from 51-100) in some parts of Sidamo and Bae highlands, and  from 100- 200 tonghalyr
on doping cultivated land in parts of 1lubabor. .

Vegetation and land cover: Generdly, eroson rates are lowest in areas of
undisturbed forests. The remova or destruction of vegetative cover and frequent tillage
lead to soil erosion. Due to decreases in the degree of vegetation cover, increased tillage
that |eave the surface smooth, the large number of livestock and their frequent trekking
for water and grass, and poorly constructed roads, both water and wind erosion is
becoming a serious problem in Oromiya, especidly in therift valey and associated
lowlands. Recent estimates indicate that 3.1 percent of the natura forestsin Oromiya are
annualy logt. A study in three Peasant Associations of Adaba and Dodola (Bae zone)
during 1993-97 shows that the annua rates of deforestation were 1.6 percent, 9.4 percent
and 5.6 percent respectively. Another study conducted during 1996-98 in Belete forest
and Geraforest of Jmma zone shows that the annual rates of deforestation were 9.5
percent and 4.7 percent respectively.

Nature of economic activities and land use practices. Different types of economic
activities and their associated techniques of production or practices cause varying levels

of land degradation. For ingtance:
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In Metu area, atest plot covered by teff, which requires fine tillage, exhibited
runoff amost four times higher than that of a plot under maize (437 mmvs 112
mm) under the same dope conditions (both 18 percent). Forest coffee on
much steeper dopes (51 percent) showed the least runoff throughout the test
period, with amaximum of only 36 mm. Over 81 percent of soil erosonin
Chiro wereda has been attributed to practices such as cultivation on steep
dopes, runoff from surrounding fields, cattle tracks and footpaths and

defective soil conservation messures.

An equivaent of about 5.4 to 6.8 million G cd of anima dung isused for fud in
the region per year. Usefor dung as fud means denying the soil of this effective
conditioner and fertilizer. This practice is most pronounced in areas where
forest cover has more or |ess disappeared and where acute fuel shortage is being
fdlt, asin East Shewa, North Shewa, West Shewa, Ars, and Bale. Some other
local practices for soil management are aso decreasing in importance.
Generdly, the rate of minerdization is high in the absence of naturd cover

when topsoil is exposed to unusudly extreme temperature and humidity.

There is evidence that organic matter increases as the length of fallow period
increases, and decreases as cultivation period becomeslonger. Inthe Metu
areq, |llubabor zone of Oromiyaregion, soil organic matter content dropped
from 20 percent to 7 percent in less than three years of continuous cultivation
due to minerdization.

About 52 percent of the tota land in the crop-livestock system of the highlands

isused for grazing and browsing. The current estimates indicate that the total
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feed requirement in the region is higher than the naturdly available feed
potentia. Accordingly, the feeding balance estimation made based on Fodder
Unit (FU) reveds that there isasgnificant deficit (23.5 percent) of feed supply
in the region, resulting in overgrazing of pasture lands &t least in some parts of
the region.

Population pressure and poverty. Population pressure has led to cultivation of
margind land and steep dopes, causing land degradation. The level of poverty of people,
their level of knowledge, perception and attitudes and degree of infrastructure and loca
market development aso impact on land degradation. For example:

Throughout highland and midland Chiro, Eastern Oromiya, despite aguiddine
to cultivate only lands with dopes below 35 percent, increased population
pressure forced farmers to cultivate areas with dopes of 50 percent gradient,
thereby contributing to the degradation process. In Mekedera peasant
association of Ambo weredain Oromiya, population has increased by 25
percent in ten years Since 1984. Resettlement in 1984/85 is reported to have
increased the population of Sor Awrgja of |llubabor by up to 12 percent,
leading to pressure on land and its qudlity.

In some parts of the region, increasing population pressure led to
fragmentation and intensive cultivation without better qudity inputs, leading to
degradation. A study in Dizi catchment in the Metu area showed that the
amount of land put under cultivation was 30 percent and 41 percent of total
area or 38 percent and 51 percent of the land available for cultivation in 1957

and 1982 respectively, causing the crop:falow cycleratio to fal from about
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1:2 to1:1in thisperiod. About 29 percent of the familiesin Ambo wereda do
not have accessto land, while at least 30 percent of the households hold less
than hdf a hectare of land. A survey in Agucho village in West Harerge
showed that cultivated land per capita decreased from 0.29 hain 1983 to 0.12
hain 1988.

Theleve of poverty of people aso determines their behavior in terms of
conservation or degradation of natural resources. For ingtance, dueto the
increasing poverty in Mekedera PA in Ambo wereda, relying on off-farm
activitiesincluding marketing forest products has become common practice for
the people. A forest dependency survey conducted in the area shows that 22
percent and 33 percent of the households in the PA are occasiona and regular
dependents on forest, respectively, for their livelihood.

Land tenure policies: Land tenure has over the years been one of the most
important indtitutions that affect land management decisonsin Oromiya. Theoreticaly,
tenure security and investment on land and hence better management of land including
use of gppropriate technologies are positively related. Land tenure security has been
generdly poor under al the three regimes in recent periods. feudd, Derg and current
regimes. The Emperor during the feuda period confiscated and granted dl the lands as
and to whom he chose. During the Derg and current regimes, rurd farmlands belong to
the “people’ but are controlled by the Government. As aresult, there were frequent
redistributions by the government to accommodate new families. For ingtance, in Tiyo
wereda, there have on the average been 3.5 land redistributions per household while 17

percent of dl PA members have experienced five or more reditributions snce therr first
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dlocation in the mid 1970s. Such uncertainty would be expected to reduce incentive for
investment in better management of land.

Research and extension policies. The history of agricultura research and
extenson isnot very long in the region. Moreover, research and extenson activities
throughout the past periods were concentrated on crop improvement and productivity-
increasing technologies and inputs. Conservation per se has received little attention.

Also, research and extension served the large-scale private and state-owned commercid
farms rather than the smalholder sector. Consequently the vast mgority of the
smallholder farms have berefited very little from research and extension programs.

Some efforts have been made by both government and development agencies to introduce
conservation technologies, but these were not sustained once the outside initiative and
support were discontinued.

Effect of degradation on productivity: As eroson reduces crop productivity, the
degree of control of erosion declines, due to decreasing vegetative cover. Therefore,
once crop productivity begins to decline because of soil degradation, land degradation
becomes sdlf- perpetuating. Crop yidds on severdly degraded soil are much lower than
those on protected soils because erosion reduces soil fertility and weater availability. In
West Harerge, a 72 percent yied reduction of barley was observed as a resut of soil

erosion over a 15-year period.

POSSIBLE PATHWAY S OF SUSTAINABLE LAND MANAGEMENT IN THE
REGION

The main factors that may determine comparative advantage of different

development pathways include agricultural potential, market access, and population
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dengty. Intermsof agricultura potentid, Oromiyaregion fals into three broad
agroecologica zones: high potentid cered zone, low potentid cered zone and perennid
zone. Vetisols are common in the high potentia cered zone and a mgor condrant in
this zone is water logging and drainage. In the low potentia cered zone, low
productivity, high risks and limited options are condraints. In the perennid zone, soil
acidity isagenerd problem. Each agroecologica zone has domains with a combination
of population density and market access gradients, which aso define opportunities and
condrants. Therefore adiversty of Stuaions exidsin the region requiring identification
of different set of appropriate technology options and policy and indtitutiona support
mechanisms. However, policy options may be more generd and widdy applicable than
technology options. For example, intengfication of cereal production using high qudity
externd inputs and expansion of perishable cash crops may form two mgjor strategies for
the high potential cered zone with good market access. In the low potentid cered zone
with low market access and low population density an appropriate strategy may be to
increase the productivity of the mixed crop-livestock system by improved management of
grazing lands and woodlots and integrated soil nutrient management on cultivated land.
Given that this arealis inherently degraded or of low fertility, specid attention for
improvement of soil quality may be needed. The potentia of these possible pathways

will be vaidated through household and plot level surveys.
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11. TECHNOLOGY AND POLICY IMPACTSON NUTRIENT FLOWS, SOIL
EROSION AND ECONOMIC PERFORMANCE AT WATERSHED LEVEL:
APPLICATION OF A BIOECONOMIC MODEL

B.N Okumu?, M.A Jabbar®, D. Colmarf, Noel Russdll®, M. Saleent, John Pender
@University of Manchester, UK, and Internationa Livestock Research Ingtitute

bInternationa Livestock Research Indtitute
“International Food Policy Research Indtitute

BACKGROUND

Land degradation, low productivity, poverty and declining human wefare are the
dominant problems of the crop livestock production systems prevaent in most parts of
the tropicd highlands. This study examines soil nutrient baances arisng from the
ariving forces behind these problems using a watershed framework of analysis, as
opposed to afarm household approach, and applying a bio-economic model, as opposed
to apurely economic or biophysica modd. The modd isvdidated in the Ginchi
watershed in the centrd highlands of Ethiopia. The current Situation of limited
technologica and policy intervention in the watershed is compared with the Stuation
involving sngle and multiple interventions. Given the current shift in focus from
increesing agricultura production per se (through overcoming soil condraints to fit plant
nutrient uptake by use of purchased inputs), to minimization of externa inputs use and
maximization of ther efficiency, this sudy utilizes a nutrient balance monitoring
technique to gain insight on the effects of proposed technology and policy interventions

on the gains and losses of mgor nutrients in the watershed. Hence judicious measures
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that manipulate nutrient flows to result in reduction in nutrient losses or increasein
nutrient gains are explored.

Cross-sectiond socio-economic and biophysical data from four land categories
found in the watershed for the years 1995, 1996 and 1997 are used to test the model and
are supplemented with on-station experimenta data. Output from the vaidated dynamic
mode is then used to generate nutrient balances arising from the interactions and
interrel ationships between technologica and policy interventions on one hand and

biophysicad and human factors on the other.

BIOECONOMIC MODEL RESULTS

Two versons of the bio-economic model are generated: @) a datic goa
programming verson, and b) a dynamic non-lineer mathematical programming verson.
The gatic god programming gpproach smultaneoudy optimizes both environmenta and
economic gods of the watershed and its results are used to vaidate the dynamic moddl.
The dynamic mode optimizes an aggregate watershed utility function thet isindirectly
linked to the biophysica aspects of the watershed through an exponentia soil loss-yied
decline modd with Sngle year timelags. Soil lossesin one year determine yidds of
various cropsin the following year given the amdiorative effects of chemicad and dung
fertilizer. Both versons of the modd take into account seasondity in input and output
supplies, labor subgtitutability, the various roles of gender, crop and livestock congtraints,
minimum household food requirements, forestry activities as well as the biophysica

agpects of soil eroson and nutrient balances arisng from these activities.
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With limited technologica intervention over atwelve year planning period,
incomes rise by 50 percent from avery low base and average per ha nutrient balances stand
at -58 kg for nitrogen, - 32 kg for phosphorous, and -114 kg for potassum. Associated soil
losses are 31 tons per ha. With a set of new technologies involving use of new high
yidding crop vaieties, agro-foredry, organic (anima dung) and inorganic fertilizers,
condruction of acommuna drain to reduce water logging and some limited land user
rights, results show atenfold increase in incomes, 20 percent decline in aggregate eroson
levels and an increase in the dependence on livestock for dung manure, oxen draft, milk
and cash. Moreover, aminimum daily caorie intake of 2000 per adult equivaent is met
from on-farm outputs and per ha nutrient losses after intervention are reduced to -25 kg N, -
14 kg P and -68 kg K on the average. Thereis hence areduction in nutrient losses despite
the higher reliance on the watershed for subsistence food requirements. The bias towards
replenishment of nitrogen and phosphorous nutrients at the expense of potassum may,
however, not be resolved. Emissions (leaching, gaseous losses, and erosion) could be
higher than emissions (atmospheric depostion, nitrogen fixation) in both Stuations.

Soil losses are dso compared under three scenarios. only modest chemical
fertilizer gpplication to achieve 1500 caorie consumption per adult equivaent; multiple
technology intervention to achieve 1500 calories consumption and multiple technology
intervention to achieve 2000 calorie consumption per adult equivaent. Security inland
was assumed for the long term.  Results showed that with multiple technologicd and
policy interventions and consumption targets at 2000 calories per adult equivaent per
day, soil losses are likely to be higher than those generated under the multiple

intervention gtuation with a minimum caorie intake of 1500 per adult equivaent per
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day. With limited intervention and asmilar caorie intake of 1500, soil losslevels may

be the highest. We may, therefore, conclude that when the set of multiple technologies
are combined with a conducive policy environment such as a secure land policy, the
result could be an outward shift of the watershed production possibility frontier that could
enable higher outputs at lower biophysical and economic cogts than before. The extent of
this shift may however be reduced if sdf-reliance on food production for consumption at
recommended levelsis emphasized. Dependence on the market to meet some of the
household food supplies, therefore, impacts postively on the sustainability of the
watershed by enabling use of land based on land suitability and flow of outputs from
aurplus households to deficit ones through exchange. 1t dso alows benefits rdated to the
law of comparative advantage and the related economies of scale to be redized.

From apolicy perspective, these resultsimply aneed for amore secure land
tenure policy than currently prevailing and provision of credit to ensure uptake of the
above land management package. They aso suggest a shift from agenerd gpproach to
land management to a rdatively more Ste-Specific gpproach that emphasizes spatid and
inter-tempord variability in input use based on land qudlity. Such varigble rate
technology is known to be an efficient nutrient management srategy as it enables farmers
to gpply optima rates of fertilizer for each fiedld and in each period. Moreover, resdud
nutrient loading is sSmultaneoudy reduced. Implementation of such a strategy may be
difficult in adeveloping country Stuation but an attempt to do so may yidd results that

are sgnificantly better than at present.
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12. CREDIT POLICY AND INTENSIFICATION IN MIXED CROP-LIVESTOCK
SYSTEMS: A MODELING PERSPECTIVE

Mohammed M. Ahmed and Smeon Ehui
Internationa Livestock Research Ingtitute

Provison of credit to smdlholder farmersis one strategy for promoting adoption
of improved crop and livestock technologies. Governments have often used credit
programs to promote agricultura output and credit policy could play a more efficient and
equitable role in development if appropriate policies were adopted. However, advancing
credit to smadlholder farmers for encouraging technology adoption isacomplex policy
issue. Among the related issues are amount and form of credit, the interest charged,
targeting of specific farmers group and specific activities, and repayment schemes. The
objective of this on-going research isto identify the appropriate credit policies for
encouraging intengfication. In this paper, we andyze the impact of advancing credit in
kind in form of fertilizer on three groups of smalholder farmers with different levels of
wedth.

The problem of land degradation is severein the highlands of East Africa Sl
eroson and soil nutrient depletion are critica problems. Ethiopiais among the sub-
Saharan Africa countries with the highest rates of soil nutrient depletion. FAO has
estimated that one-hdf of the arable lands in the Ethiopian highlands are moderatdly to
severdly eroded. These problems are contributing to low agriculturd productivity,
poverty and food insecurity and malnutrition in the highlands. The technologica

response to soil erosion and nutrient depletion is adoption of effective erosion control
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measures and improved soil fertility management technology, principaly inorganic
fertilizers. In the absence of technologica response, smdlholder, poor farmers respond
by cultivating more land to compensate for low crop yields. Aswith the Stuation in the
Ethiopian highlands, the high population growth shifts the demand for food outward. To
respond to the increasing food demand, crop cultivation expands into pasture and steeply
doping margind lands. Theimmediate consequence is further crop yield decline and
rapid soil erosion rates. With the expansion of cropland, farmers need to keegp more and
more animas for traction, leading to higher anima population. Besdes, the cultivation

of pastureland reduces feeds available for livestock, where feed inadequacy leadsto low
milk yieds, high young stock mortality, longer parturition intervals, and low anima
weights. The consequences are poverty resulting from low crop and livestock
productivity, malnutrition and food insecurity. Therefore, soil nutrient depletion, in low
crop productivity, inadequate livestock feed availability and inadequate human nutrition
are srongly linked.

The lack of adequate quaity feedsis the mgor constraint to improving livestock
productivity in the highlands of Ethiopia, mainly because of shortage of grazing land due
to expangion of crop production on grazing area, lack of concentrates, and the generally
low qudity of avallable pasture. Despite recognition of this and the efforts to overcome
it through feed research and development, progress in extending feed technologies,
particularly forage crops, hasbeen dow. Thisis principaly because farmers cannot
afford to dlocate land to forage at the expense of food production. In modding results
for Salde, increased fertilization of barley, the mgor crop in the area, increased adoption

of on-farm production of oats-vetch intercrops substantialy. This suggests that
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increasing land productivity with improved soil fertility management will esse the
competition for land between food and feed crops since now higher output can be
produced from the same or smdler land, freeing land for on-farm forage production.

Subsgtantia evidence exists supporting the productivity and profitability gains
from fertilizer gpplication and intengfication. With the increased use of minerd fertilizer
during the 1995-96 and 1996-97 crop seasons, Ethiopia recorded its highest harvests of
the mgjor crops ever. Intengfication also reduces the necessity of expanding cropping
onto steep dopes and, thus, reduces eroson. Thus, intendfication is aland-saving
drategy and impressive savings Smilar to those that have accrued to Chinaand India
through application of modern technology to raise yields can be expected. Since
improved soil fertility management enhances crop stands and vegetative growth, this will
aso enhance straw production for animal feeds, thus, improving anima productivity.
Improving anima productivity will contribute to food security, better nutrition and
increased incomes. Besides, availability of more manure will contribute to further
improvement in soil fertility and structure.

However, adoption of intensive crop production technologies requires that inputs
be available to farmers and that farmers can afford them, provided that these technologies
are profitable. Farmers often lack financid resourcesto purchase inputs. A sound credit
policy helpsto dleviae thisfinancid condraint either by providing inputs when credit is
given in kind or dlowing them to buy these inputs when cash credit is consdered without
condraning their consumption plans.

A mathematical programming household model was developed and gpplied to data

collected from the Holetta area (located 40 to 70 km west of Addis Ababa) to modd the
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effect of credit on adoption of fertilizer technology. Subgtantia varigbility in crop
adlocation decisons exists anong smalholder farmers. This varigbility is dueto
differencesin levd of resources such asland and labor, goals and needs. Moreover, the
level of the farmer’ s wedth is among the important determinants of adoption of new
technologies. As such, farmers cannot be trested as a homogenous group in predicting
adoption and impact of new technologies. In this study, the Holetta sample farmers were
disaggregated into reatively poor, medium and “rich” (by locd rdative standards) farmers
taking into account livestock holding Sze, cropland area and family Sze as an indicator of
labor availability. For each group, theimpact of fertilizer credit ismodeled. The mode
selects the cropping plan, the leve of fertilizer used and the levd of credit borrowed.
Because satisfying subs stence requirements of the household and production of
ufficient quantities of straw are typicdly the principa objectives of the Ethiopian
highlands smdlholders, fertilizer credit is used by the three groups on the two mgor
cereds wheat and teff. In each case, the farmer borrows sufficient quantity of fertilizer
for the entire area of these crops, according to the modd results. However, the aress of
these two crops differ between the three wedlth groups and it is afunction of total crop
area of the household, available areaand consumption requirements of the household (a
function of family Sze). This scenario contrasts sharply with cropping alocation without
credit where no fertilizer is used, according to modding results. These results suggest
that purchases of fertilizer compete unfavorably with consumption plans a planting time.
Because of thelow crop and livestock productivity caused by soil nutrient depletion,
most farmers may have little food reserves and cash until next harvest. Some may need

to sell some of their livestock. The last option was not included in thisanayss.
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The quantity of borrowed fertilizer is reaively small and ranges between 115 kg
for poor farmers to 240 kg for rich farmers or Birr 207-431 worth of credit. The area
fertilized isd 0 rdaively amdl, ranging from 0.9 to 1.87 ha with moderate rates of
gpplication. Nevertheless, the income effects were substantial. Poor farmersincrease
their income by 25 percent, while rich farmers increase their income by 57 percent.
Moreover, application of fertilizer dlowed substantia increasesin the quantities of
residues (straw) produced for livestock feeding, since fertilization aso enhances the
growth of the above-ground biomass.

The above andysis consders the effect of fertilizer credit advanced to
smdlholder farmers disaggregated by their wedth. The results support our hypothes's
that credit will encourage intensfication of the smdlholder farming system of the
Ethiopian highlands. Thisis expected to indirectly respond to the prevailing animd feed
congraint. Based on thisandysis and the empiricd framework introduced, severd

hypotheses are formulated and will be tested in subsequent research:

1. Creditisan effective policy option to encourage adoption of intensive
agriculturd technologies.

2. Besde wedth, market participation isamgor determinant of the amount of
credit demanded by farmers. For example, credit demands of smdlholder dairy
farmers with crossbred cows are expected to be higher than subsistence farmers.

3. Intengfication of crop and livestock reinforce each other, e.g., crop

intengfication dlows market-oriented smallholder farmersto free some land
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for on-farm production of fodder and feeds for their herds, which, in turn,
leads to livestock intengfication.

. Since the conditions are dready favorable for intengfication in the highlands
(population pressure and land scarcity), in-kind or cash credit will have the
same effect, provided that farmers have accessto these inputs.

. Given the tendency for low crop pricesimmediately after harvest, the
repayment terms of the credit are important in determining farmers' decisons

regarding the amount of credit to borrow and the cropsto produce.
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13. DEVELOPMENT PATHSAND POLICIESFOR SUSTAINABLE LAND
MANAGEMENT IN ANDIT TID, NORTH SHEWA: AN EXPLORATION

Stein Holden and Bekele Shiferaw
Department of Economics and Socid Sciences, Agricultural University of Norway

INTRODUCTION

Andit Tid may be described as an areawith low agricultura potentia, good
market access, and high population density. The high population pressure on the steep
terrain has led to severe land degradation. We study the changes that have taken place
over thelast 15 years and look for policies that may be used to create incentives for more
sudainable land use.

Our objectives areto:

Andyze the current Stuation and recent trends in land use and household
welfarein the sudy area,

Assess key condraints to sustainable land management in the area,

Present dternative policy options for discusson on how best to promote more
sugtanable land use and improve the welfare of farm households in Andit Tid
and the Ethiopian highlandsin generd.

Andit Tid islocated in North Shewa aong the highway linking Tigray to centra
Ethiopia. Itisahigh dtitude area (> 3000 m.asl.). Theland islocated in two dtitude
zones. dega zone (< 3200 m.a.s.l.) and wurch zone (> 3200 m.asl.). Mogt of the crop
production takes place in the dega zone but barley is dso grown in the wurch zonein the

belg season (January to May). The two dominant soil types are andosols and regosols.
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Andosols dominate in the wur ch zone while regosols dominate in the dega zone.
Andosols arerich in organic matter. The grass turf is collected in hegps and burnt® before
planting of barley. Thisreeases nutrients for the crop but also causes considerable losses
of organic matter and soil nitrogen. One estimate suggests 75 percent of the land to be on
steep dopes (> 25 percent dope).

The main crop in the arealis barley, followed by wheat, horse bean, and field-pea.
Lentils and linseeds are dso commonly grown. The average rainfdl is 1336 mm per year
digtributed over two growing seasons. Droughts have not been common in the area until
very laey when the belg rains have failed in three consecutive years. Hailstorms and
frost have, however, commonly damaged crops. The farming system isatypica crop-
livestock system where crop residues are used as animad fodder and anima manureis

used for fud or as manure on crops.

DEVELOPMENT PATHWAY 1980-2000

Changes in key variables are summarized in Table 1.

Table 1: Changesin Andit Tid 1986-1999

Variable 1986 1999
Averagefam dze 3.77 ha 2.16 ha
Average household sze 5.04 5.67
Average oxen holding 1.54 12
Average number of cows 1.18 0.8
Average number of sheep 6.25 5.3

Cereal production Net sdlers Net buyers
Tropica Livestock Unitsha 1.48 171

® Locdly caled guay.
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We see a condderable decline in farm size, an increase in average household size,
and decrease in livestock numbers per household but an overall increase in livestock
population pressure. Only 5 percent of the fodder was obtained from communa land
while 16 percent was purchased, making the farm itself the main source of anima fodder
aswell. A population growth of about 3 percent per year has contributed to the
increasing land pressure that has caused an increase in cultivated areaand reduction of
falow land area. Two percent of the land has degraded to badlands over two decades.
Degraded land is used for grazing and tree planting. Crop yields have declined
ggnificantly. The recent droughts have caused an acute food insecurity problem and
have converted the area to dependency on food aid. Onethird of the cereds consumed in

1999 were received as food aid.

KEY CONSTRAINTS TO SUSTAINABLE LAND MANAGEMENT (SLM)

Missing information: Islack of awareness about the problem or about solutions

an important condraint?

[0 Lack of awarenessis probably not the problem due to the presence of the
Soil Conservation Research Program since the early 1980s

0 Thetechnica solutions provided to farmers appear to have been
unéttractive

Technology: Do technologica solutions exist and do they pay?

0 More sustainable technologies exist but

0 Conservation technologies are unprofitable, fertilizer useis risky,

eucayptusis profitable but appears to have alimited market
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0 More research on technology options is required, emphasis should be given
to fodder for improved livestock production and horticultura crops, and the
potentia complementary effects of combining fertilizers and conservation
technologies

Tenure insecurity: Is tenure insecurity reducing investment in conservetion?

0 The1997 land redigtribution may have caused a reduction in number of
households planting trees

[0 Other congraints gppear more important than tenure insecurity as
condraintsto SLM in Andit Tid

Resource poverty. Are people too poor to conserve their resources?

0 Land scarcity appears to create incentives for farmers to remove
conservation structures, to increase cultivable farm size, and to increase
production in the short run

0 Poverty causes high discount rates and reduces incentivesto invest in
conservation

Market imperfections: Do they prevent adoption of SLM and cause non

sudainable land use?

O Imperfectionsin rentd markets for land and oxen in Andit Tid gppear to
cause overstocking of oxen

0 Accessto credit appears not to congtrain fertilizer use; rather production
risk and high fertilizer prices are limiting the use

Palicy failures: Have the past top-down policies undermined local participation

and collective action and caused conservation technologies to be rejected?
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0 Top-down implementation and choice of technology may be an important
reason for rejection or remova of conservation structures in Andit Tid
O It isuncertain whether a participatory approach would have been much

more successful if it were to rely on the same technologies

POLICY OPTIONS
Extension service: New roles: Could the extension service become more active
in promoting SLM, stimulate collective action, and improve the functioning of
local markets?
New technologies: More adaptive research is needed for high eevation areas
like Andit Tid. The gtation should be used to test out new technologies,
especidly the potentid of integrating conservation technologies and
productivity increasing technologies.
Top-down policies vs. local collective action: Assessment should be made of
what the local people are able to do themsalves with their own resources, what
they can do with some ass stance from the outside, and what they are unable to
do and need more assistance for.
Land tenure policies: Tenure security appears to be a necessary but not
aufficient instrument to promote SLM.
Credit and input supply: Care must be taken so that provision of credit and
fertilizer does not become a substitute for conservation.
Pigouvian taxes and subsidies: Taxes and subsidies may be used to interndize

environmenta externdities (e.g. land degradation). Taxes and subsidies may
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be used on inputs as well as outputs. Careful andlysisisrequired to do this
properly.

Interlinkage of policies, markets and technologies: Interlinked (“package’)
approaches may be used to reduce transaction costs, address s multaneoudy
severd condraints, and improve targeting of policies. Thisisaknowledge
demanding gpproach that must befit to the locd circumstances. Locd
participation and commitment is required in order for such policies to work.
Examples:

O Linking (subsidized) input and credit supply to conservation requirements
0 Use Food-for-Work for conservation invesment

[0 Labor taxation (mobilization) for conservation investments

0 Tenure security linked to conservation requirements

[0 Collective action to improve loca markets

CONCLUSIONS

Andit Tid has followed a Neo-Mdthusian development path in the period 1980
2000. Reiance on market forces doneisinsufficient to achieve SLM in this highly
degraded area. Policies that attack the multiple constraintsto SLM are required. Local
participation is crucid for proper design, implementation, monitoring and enforcemert of

such palicies.
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OBJECTIVES
1. To familiaize key policy makers and other stakeholders in Ethiopia with the objectives
and activities of the project.
2. Toreview the progress and findings of the project so far.
3. To condder key policy issues dffecting the prospects for sudainable land

management in the highlands of Ethiopia
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The case of eucalyptus in Ethiopia ..........ccccceevveveeiecciecnen, Pamela Jagger, IFPRI

Questiong/discussion

End of first day

Tuesday, May 23 2000

09:00

09:30

10:00

10:30

11:00

11:20

11:50

Session 4: Land Management in the Oromiya Region

Chairperson: Dr Tenkir Bonger
Rapporteur: Berhanu Gebremedhin

Nature and causes of land degradation in the
Oromiyaregion........cccceeeeveeveenne. Bezuayehu Tefera, OADB,Gezahegn Ayele, EARO

Questiong/discussion

Session 5: Modeling the Impact of Alternative Technologies and Policies
Technology and policy impacts on nutrient flows, soil erosion and
economic performance at watershed leve:
Application of abioeconomic model..............cccccvrerenene. Mohammad Jabbar, ILRI
Questiong/discussion
Coffee

Modeling the impacts of credit and land constraints ........ Mohammed Ahmed, ILRI

Questiong/discussion
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12:15 Options for sustainable land management in the Amhara region—
A case study of Andit Tid ........... Sein Holden, Agricultural University of Norway

12:45 Questiong/discussion

Session 6;: General Discussion

13:15 Review and discussion of key policy issues
arising from the StUAY .......coviiieiece e Smeon Ehui

14:00 End of workshop.
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OADB, Addis Ababa
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EARO, Addis Ababa

Dr Gezahegn Ayde
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P.O.Box 2003
EARO, Debre Zeit

Ato Tesfaye Zegeye

Coordinator
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P.O.Box 2003

EARO, Addis Ababa

Dr Zinash Sileshi

Director

Livestock Research Program
P.O.Box 2003

EARO, Addis Ababa

Ministry of Agriculture

Ato Beay Ejigu
Vice Miniser
MOA, Addis Ababa

Ato Tamiru Habte

Head

NRM and Regulatory Department
MOA, Addis Ababa
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Other Ingtitutes/Projects

Dr. Tenkir Bonger

Principd Agric. Economist

Eth. Dev. Res. Indtitute

Clo office of the Prime Minister
Addis Ababa

Dr. Peter Sutdliffe
Conaultant

Woody Biomass Project
Addis Ababa

World Food Programme

Mr. Voli Carucci

World Food Programme
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E-mall: voli.carucci @wfp.org
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World Food Programme

P O Box 5580, Addis Ababa
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World Food Programme
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Dr. John Pender
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USA
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Dr. Peter Hazell

Director
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Washington, D.C. 20006

USA
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Dr. Ephram Nkonya
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P O Box 28565, Kampaa

Uganda

E-mal: enkonya@cgiar.org
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Dr. Frank Place

Internationa Centre for Research in
Agroforestry

P.O.Box 30677

Nairobi, Kenya

Agric. Univ. of Norway

Dr. Stein Holden

Department of Economics and Socia
Sciences

University of Norway

P.O.Box 5033, Odo

N-1432 AAS

Fax: +47-64 94 86 55



Dr. Bekele Shiferaw

Department of Economics and Socid
Sciences

Univerdty of Norway

P.O.Box 5033, Odo

N-1432 AAS

Fax: +47-64 94 86 55

Ato Mende Kasse
Graduate Student
University of Norway
P.0.Box 5033, Odo
N-1432 AAS

Fax: +47-64 94 86 55

CRSP

Dr. Solomon Desta
Cl/o ILRI Nairobi
P.O.Box 30709
Nairobi, Kenya

Italian Development Cooper ation

Mr. Mauro Ghirotti
Italian Devel opment Cooperation

ILRI

Dr. Hugo Li pun

Resident Director/Ethiopia
Internationa Livestock Research
Indtitute

P.O.Box 5689, Addis Ababa
Ethiopia

Dr. Smeon Ehui

Coordinator,

Livestock Policy Anaysis Programme
ILRI, P.O.Box 5689

Addis Ababa, Ethiopia

Dr. Mohammad Jabbar
Agriculturd Economist
ILRI, P.O.Box 5689
Addis Ababa, Ethiopia
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Dr. Mohamed Saleem
Environmentd Scientist
ILRI, P.O.Box 5689

Addis Ababa, Ethiopia

Dr. Samud Benin
Agriculturd Economigt
ILRI, P.O.Box 5689
Addis Ababa, Ethiopia

Dr. Berhanu Gebremedhin
Agricultural Economist
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Td: 04-406345

Dr. Mohammed A. Ahmed
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Addis Ababa, Ethiopia

Ato Yigezu Atnafe
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Senior Research Assgtant
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Ms. Giulia Conchedda
GIS expert
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Zeleka Paulos
Research Assigtant
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Graduate student
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Conference on Agricultural Sustainability, Growth, and Poverty Alleviation in East
and Southeast Asia, by Julie Witcover and Mark Rosegrant, November 1995.

Designing Policy Research on Local Organizationsin Natural Resource
Management, by Sara J. Scherr, Louise Buck, Ruth Meinzen-Dick, and Lee Ann
Jackson, with Tony Bebbington, Deborah Merrill-Sands, and Gill Shepherd,
November 1995.

Workshop on Non-Timber Tree Product (NTTP) Market Research, by dulie
Witcover and Stephen A. Vosti, November 1995.

Conference on Agricultural Growth, Natural Resource Sustainability, and Poverty
Alleviation in Latin American Hillside Regions, by Julie Witcover, Oscar
Neidecker-Gonzaes, Sara Scherr, Mario Ardédn, Carlos Duarte, Guadal upe Duron,
and Fernando Mendoza, July 1996.

Multiple Functions of Common Property Regimes, by Brent M. Swalow, Ruth S.
MeinzenDick, Lee Ann Jackson, Timothy O. Williams, and T. Anderson White,
May 1997.

International Conference on Agricultural Growth, Sustainable Resource
Management and Poverty Alleviation in the Low Rainfall Areas of West Asia and
North Africa, by Peter Oram, with Peter Hazell, Tom Nordblom, Nabil Chaherli,

and Tidiane Ngaido, April 1998.

International Conference on Strategies for Poverty Alleviation and Sustainable
Resource Management in the Fragile Lands of Sub-Saharan Africa, by Anna Knox
McCulloch, Suresh Babu, and Tidiane Ngaido, September 1998.

International Symposium on Property Rights, Risk, and Livestock Development,
by Winnie K. Luseno and Nancy McCarthy with Peter Hazell, Michael Kirk, Brent
Swallow, and Ruth Meinzen-Dick, February 1999.



