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PART I. INTRODUCTION

EXECUTIVE SUMMARY

Nabil Chaherli, Peter Hazell, Tidiane Ngaido, Thomas Nordblom, and
Peter Oram’

An international conference was held in Amman, Jordan in
September 1997 to examine mounting problems of poverty and
environmental degradation in the low rainfall areas (LRAs) of the eight
Mashreq and Maghreb countries of West Asia and North Africa’ and to
seek solutions which reconcile economic growth with equity and
environmental conservation — the 3 E’s of sustainable development.

The conference, held under the distinguished patronage of His Royal
Highness, Crown Prince Hassan of Jordan, was co-sponsored by the
German Foundation for Intemational Development (DSE), the Jordanian
National Center for Agricultural Research and Technology Transfer
(NCARTT), the International Center for Agricultural Research in the Dry
Areas (ICARDA), and the International Food Policy Research Institute
(IFPRI). It was attended by policy-makers, scientists, and farmers from
countries of the region, international development agencies, and
international researchers.

The conference was also presented with the findings of a three-year
collaborative research project dealing with these issues and including
scientists from the eight Mashreq and Maghreb countries and two
international agricultural research centers. This project was co-financed
by the Arab Fund for Economic and Social Development (AFESD) and
the International Fund for Agricultural Development (IFAD).

'The authors wish to express their gratitude to the following colleagues who
worked with them to plan and organize the meeting, and who contributed greatly to
its success: Nasrat Fadda, Chairman of the Conference; Nasri Haddad, ICARDA
Regional Coordinator and his staff, (West Asia); Jurgen Richter, German Foundation
for International development (DSE), and his staff; Awni Taimch, Director-General,
the Jordanian National Center for Agricultural Research and Technology Transfer,
and his staff, which hosted the meeting.

We also gratefully acknowledge the financial support provided by DSE; the
Arab Fund for Economic and Social Development (AFESD) and the Intemational
Fund for Agricultural Development (IFAD).

’Iraq, Jordan, Lebanon and Syria from the Mashreq region, and Algeria,

Libya, Morocco and Tunisia from the Maghreb.
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KEY PROBLEMS IDENTIFIED BY COMMISSIONED
PAPERS AND WORKING GROUPS

Seven commissioned papers were prepared for the meeting as a
basis for problem analysis and subsequent discussion by working
groups and plenary sessions. These papers and the debate that
followed show that the countries of the Mashreq and Maghreb
regions face extremely challenging and interlinked environmental,
economic, and social problems if they are to achieve the goals of
the conference. Those problems include:

o Climatic aridity and frequent droughts The eight countries
have an extraordinarily high proportion of their total
agricultural area in ecozones with less than 400 mm
rainfall, and their irrigation potential is nearing exhaustion.
This restricts farmers' choice of enterprises and places a
ceiling on crop yields. Drought compounds aridity, inhibits
adoption of new crops and farming techniques, causes
extreme inter-annual variability of production and loss of
animals, and in severe cases can seriously damage the
national economy.

o Rapid population and income growth are putting severe
pressures on the fragile environment of the LRAs Concem
over environmental degradation in these regions is not new:
the 1959 report of the FAO Mediterranean Development
Project sounded a strong warning on those issues. Since
then, however, human population has more than doubled to
112 million, numbers of small ruminant animals have risen
by 65 percent (an addition of 25 million head), tractor
numbers have increased five-fold to about 345,000 and
encroachment on the fragile rangeland system have
increased also.

. Attempts by governments to achieve food self-sufficiency
have created perverse incentives to agricultural
mismanagement, resulting in resource depletion Producer
and consumer subsidies on red meat and cereals and on fuel
and agricultural machinery, have encouraged mechanized
cereal cultivation of marginal lands, while subsidized
animal feed has raised animal numbers in the same areas,



generating conflicts, degrading the environment and
increasing vulnerability to drought. These measures also
create dependencies, with social repercussions if they are
withdrawn — as has happened under structural adjustment.
As they are generally untargeted, they favor larger farmers.

° Insecure property rights have prevented farmers and
communities investing in productive land improvements and
adopting sustainable cropping and grazing practices.
Archaic legislation, state appropriation of traditional
common pasture in Mashreq, and incapacity of local
institutions to address adequately the new resource demands
of a growing populations are major contributory factors.
This has opened the way to land grabbing, degradation of
common property resources, and exacerbated conflicts over
rangeland resources.

. Government and private investment has been concentrated
primarily on high rainfall and irrigated areas. Research,
extension, market development, and social infrastructure of
the LRAs has been neglected. Consequently there is a
dearth of improved agricultural technology to generate
productive growth of crops and livestock and increase farm
incomes, as well as of alternative employment
opportunities. Hence these are the most impoverished
regions of their countries, with increasing spontaneous out-
migration. Contrary to conventional wisdom, however,
participants did not consider that the poor were the main
agents of environmental degradation, with the possible
exception of damage due to fuelwood gathering.

In-depth discussion by working groups of the issues raised in the
commissioned papers focused on four assigned topics: Public and
Private Investment; Crop-livestock Integration; Technology
Adoption; and Range Rehabilitation.

Their analysis both confirms the main conclusions of the
commissioned papers and highlights the difficulties of attempting
to treat the major problems of the LRAs in isolation, whether from
each other or from decisions made at the national level, because
of their linkages and interactions.



Four main categories of problems are evident from their
discussions, cutting across their assigned topics These arc: policy
and economic constraints, resource endowment and management
problems, technology related issues, and institutional, social, and
property rights problems. Nested within each of these categories
there are numerous sub-problems, like a Chinese box. For
example, nine such problems were identified under policy and
economic constraints.

This approach proved useful in locating the main obstacles to
progress in achieving sustainable development of the LRAs,
identifying the actions needed to find solutions, and indicating
where the main responsibilities for initiating action should lie. It
is noteworthy that while all working groups allocated high priority
to solving policy and economic problems, each of them weighted
priorities for solutions to the other three problem categories
somewhat differently in relation to the nature of their assigned
topic.

I1. PROBLEM-SOLVING: INSTRUMENTS FOR
ACHIEVING THE 3 E’S’

In the second main phase of the conference four different working
groups were convened to examine the instruments which might be
applied to solution of the problems discussed above. Those four
instruments were: Market-liberalization; Property Rights reform;
Drought management; and Appropriate Technologies. Each working
group was assigned an instrument and asked: i) to identify its impact on
the 3 E’s, and ii) how it could be better designed to achieve positive and
minimize negative effects in solving problems of the LRAs.

Their findings were then reviewed in plenary discussion to reduce
overlapping, and applied to the four key topics identified under problem
analysis so as to develop recommendations for presentation to an invited
audience of policy-makers, donors, and farmers on the final day of the
conference. Field visits by the working groups to four diverse
communities in Jordan, and discussions with farmers, extension staff, and
local people provided further insights to problems and possible solutions.
Their particular concerns relate to the future of the rangelands in the
absence of more secure property rights and a suitable technological
package; to the lack of opportunities for income diversification in or
outside agriculture; and to difficulties of obtaining credit without better
collateral. The ever-present threat of drought is highlighted by the
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unfortunate conjunction of the elimination of feed subsidies in Jordan
with one of the worst drought years on record, resulting in the premature
slaughter of 30 percent of the national flock and emphasizing the need
for development of a comprehensive national drought management
strategy.

A lesson which emerges from these exchanges on the ground, is the
inter-relation of the 3 E’s; and the risks inherent in policy changes which
unduly favor one component of the critical triangle, without careful
assessment of their potential impact on the other two sides of the triangle.
A more effective mechanism for providing policy makers with reliable
information from the grassroots on local conditions and the impact of
their decisions, is considered indispensable.

In a final summation by participants, five key issues were discussed.
These were:

1. Which of the 3 E’s should have priority? Participants stressed the
need to study and capitalize on the positive interactions among the
3 E’s in attempting to achieve this delicate balance. However if
‘equity’ implies more even access to resources, it was felt that this
should be a first choice. Currently too much emphasis is placed
on ‘efficiency’ and not enough on social security. Moreover,
efficiency and growth are not necessarily synonymous, if the
growth pattern is environmentally or socially destructive or
distorts the economy.

2. How to reform markets and eliminate policy distortions without
increasing poverty. Abrupt withdrawal of long standing price and
subsidy supports under structural adjustment could increase
poverty in the LRAs, which have generally been neglected by
other government investments and services, and which have
limited scope for economic diversification. They should be
phased out cautiously, with safety-net measures to protect the
poor, over a transitional period, and their social impact should be
carefully monitored.

3. What can be done to deal more effectively with drought to replace
the current crisis-driven approach? Participants emphasized the
need for better information and sharper definition of the most
vulnerable areas, and for the cstablishment of holistic national
drought management strategies supported by a permanent
institutional and technical infrastructure nation-wide. Eleven
potential components of such a strategy were identified, with
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emphasis on early-waming and monitoring systems, water
development, diversification of land use, closer crop-livestock
integration and related market measures for destocking and
restocking in drought emergencies, judicious allocation of
emergency feed, examination of crop insurance options, support
to community self-help measures, and action to upgrade the
earning capacity of low income people both on and off farms.
Assisted migration was not excluded.

What are the requirements for technology adoption? Concem was
felt at the redundancy of imported on-farm technology for the
LRAs, and the limited understanding of their resource potential
and problems resulting from past concentration of research in the
higher rainfall and irrigated areas. The participants felt that the
type of growth at the expense of the environment being promoted
by perverse incentives to cultivate and overstock rangelands was
ultimately unsustainable, confirming a waming in the
commissioned papers that the existing LRA system may be in
danger of collapse.

Nevertheless, since extricating themselves from these policies
could create a social dilemma for policy-makers: precipitous
change should be avoided, and savings from withdrawal of
subsidies should be channeled into applied research to find more
efficient and sustainable technologies; as well as to the education
of local people, improvement of rural infrastructure, and other
measures to help the poor. These measures should be integrated
into comprehensive regional development plans, formulated with
the participation of farmers and rural communities.

How can property rights reform contribute to the 3 E’s? While
secure property rights alone will not necessarily solve all of the
problems of sustainable development in the LRAs, appropriate
tenure security was seen as virtually indispensable to the success
of policies and technologies to improve resource management,
promote equity, and raise living standards there. Better
knowledge and understanding of the existing situation is needed
to clarify current uncertainties and provide the basis for
establishment of legal rights to grazing lands and water resources
in participation with local communities, and credit to support
investment in their sustainable management.
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I1I.  FINAL CONFERENCE RECOMMENDATIONS TO THE
INVITED AUDIENCE; INCLUDING HIS EXCELLENCY,
THE MINISTER OF AGRICULTURE OF JORDAN,
POLICY-MAKERS, DONORS AND
REPRESENTATIVES OF THE FARMING COMMUNITY

These recommendations emphasize the need for stronger government
support to the social as well as the economic development of the LRAs,
the complementarity of public and private investment, the importance of
closer collaboration of government and local communities in their
implementation, and the establishment of a safety-net to protect the poor
against structural adjustment measures. The conclusions are summarized
below.

A.  Public and Private Investment. Priority areas for public
investment in the LRAs are: agricultural research on natural
resource management; water resource development, water
harvesting, and watershed management; rural infrastructure,
including access roads, electricity, and rural service centers; and
investment in people, especially education and training of poor
people and women. All public investment should be developed in
close collaboration with the local communities, who should co-
finance and help maintain investment structures.

Private investment is considered essential for sustainable
development of the LRAs and for diversifying the local economy
to create new employment in agriculture, agroindustry, and non-
farm activities. However private and public investment are highly
complementary, and governments may need to create new
incentives, through credit, tax policy, and infrastructural
investment, to encourage private enterprise.

B.  Generation and adoption of improved technologies. Linkages
between research and extension in the LRAs must be
strengthened, in close association with farmers, to enhance the
efficiency of research, with a focus on crop diversification,
including tree crops, water harvesting linked to range
improvement and soil conservation, and agroprocessing and
marketing of produce.

It is essential that social and environmental benefits be given equal
weight with economic considerations when assessing the
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feasibility and evaluating the impact of technology in the LRAs.

Improved Crop-livestock integrationis seen as a crucial instrument
for sustainable development of the LRAs, but its success requires
an integrated approach involving several complementary
components, including:

Establishment of secure property rights to individuals or
communities, and discouragement of land fragmentation;
improvement of marketing systems for livestock, inputs, and
outputs, including support to producer cooperatives; promotion of
fodder crop production and storage of feed at farm level.

Reinforcement of resecarch to develop improved drought
management packages that reduce dependence on government
assistance in drought years.

Governments should devise protective measures compatibk with
the GATT agreement to safeguard barley and livestock
production, and should create the necessary scientific and
technological infrastructure to help farmers manage drought more
effectively.

Range Rehabilitation. Measures recommended to achieve this
goal are closely linked to those proposed under crop-livestock
integration and drought management. They include: establishment
of a range database supported by a monitoring, evaluation, and
information system using modern technology (resource inventory,
a Geographical Information System, and early warning
capability); and improved property rights, with institutional
capacity for devolving the control and management of rangeland
to local communities and for implementation of such
arrangements. The development of effective resource stewardship,
whether through communal or private management is seen as of
crucial importance.

The creation of a national authority in each country to protect the

resource base and to ensure efficient and sustainable use of the
natural endowment is strongly recommended.
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PART II. PLENARY SESSION PAPERS

CURRENT SITUATION AND OUTLOOK FOR AGRICULTURE
IN THE LOW RAINFALL AREAS OF WEST ASIA

AND NORTH AFRICA

Adel El-Beltagy®

ABSTRACT

The nations of West Asia and North Africa (WANA) face

challenging problems: a limited resource base of arable land and
especially of water, low and erratic rainfall with frequent droughts, rising
human population, poor productivity growth, large disparities in income
and increasing rural-urban migration. The growth in demand for food
and fiber puts increasing pressure on the natural resources, with
concurrently increasing poverty and resource degradation.

This brief introductory paper is set in this background and covers the

following points:

i)
i)

An introduction to the region: its population, food production,
and poverty.

Some conservative, yet alarming, projections of rising food
imports and increasing pressure on natural resources.

iii) The role of the International Center for Agricultural Research

in the Dry Areas (ICARDA) as a research partner with the
national programs and other Consultative Group on
International Agricultural Research (CGIAR) Centers, and
donor agencies in facing the challenge of optimizing
agricultural production in balance with safeguarding the
natural resources for future generations.

Identified issues that need critical consideration by this
conference for achieving the desired agricultural growth and
poverty alleviation, while sustaining the natural resource base
in the low rainfall areas (LRAs) of WANA,

’Adel El-Beltagy is Director-General of the Intemational Center for

Agricultural Rescarch in the Dry Areas (ICARDA).
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BACKGROUND TO THE WANA REGION AND ITS
COMMON PROBLEMS

The WANA region (Figure 1) is vast and diverse, ranging from
Morocco in the west, to Pakistan and Afghanistan in the cast, Turkey in
the north, and Ethiopia and Sudan in the south. The newly independent
republics of Central Asia are included because of their similar agro-
ecologies and farming systems.

ICARDA'’s headquarters are in Syria, at the geographic center of the
vast steppe eco-zone, which stretches from Morocco to Mongolia. There
are common threads that tie this enormous region together:

o It has low and erratic winter precipitation, and hot and dry
summers;

e It is the region of origin of important cereals (wheat and
barley) and legumes (lentil, chickpea and forage legumes), the
wild relatives of which are still found there today;

o There are limited areas of arable land, and severely limited
water resources for further development of irrigation;

e The dry-area agricultural systems are dominated by cereal
farming, sometimes in rotation with leguminous crops, and
small-ruminant livestock with seasonal grazing of crop-
residues and heavy use of degraded rangelands.

All the WANA countries must use their limited resources more
efficiently and sustainably. Their similarities point to the logic of
collaborative research that promotes development, and the sharing of
ideas and technologies.

WANA has rapid population growth (Figure 2). Human numbers are
expected to rise by 71 percent from 1995 to 2025, from 642 million to
1.1 billion people. We will return to the implications of population
growth for food supply a little later. First, we will look at poverty in
WANA.

The view of poverty in WANA is often distorted by averaging the
poor countries with the rich ones. The oil-exporters of the Arabian
Peninsula have only 5 percent of the region’s population and,
consequently, the region’s highest per capita Gross National Products
(GNPs), averaging just over US$ 9,900 (Table 1). The remaining 95
percent of WANA'’s population has far lower per capita income. The
four most economically disadvantaged states (Eritrea, Ethiopia, Somalia
and Sudan) have per capita GNPs of only US$88 per annum. Seventy-
six percent of WANA’s population almost 500 million people have mean
per capita GNPs of less than US$2 a day. In fact, 42 percent of WANA’s



total population some 270 million people have per capita GNPs of less
than US$1 a day.

There is greater absolute poverty in rural areas than in urban areas.
For example, 59 percent of the combined populations of Afghanistan,
Eritrea, Somalia, Sudan and Yemen live below the dollar-a-day poverty
line, and 90 percent of these live in rural areas. Economic disparities will
continue to fuel migration from rural to urban areas and from poor to rich
countries.

Across WANA, women account for about half of the agricultural
labor force, well above their share of the total labor force. Rural incomes
are directly associated with per capita wealth in natural resources, that is,
land and water. This is true not only at the national level, but also among
regions within a country, though other factors are important, such as
infrastructure, distances to market, and human factors such as policies
and land property rights.

Does a broad statistical relationship between rural poverty and poor
natural resources mean that it is inevitable that the populations of LRAs
must be poor and must remain so? Our answer should be “Certainly
not!” This is where the technical and the policy and institutional factors
discussed in this conference have such important roles to play, because
the knowledge generated through research can enable economic returns
even from poorly-endowed natural resources.

THE WIDENING FOOD GAP IN THE REGION

Let me return to the agricultural situations in WANA, focusing on
the Mashreq and Maghreb countrics. We used FAO data on
consumption of all grains, including pulses, to calculate five-year
averages for the two periods 1971-75 and 1991-95. The data for Tunisia
(using UN population data) are cited as an example (Figure 3). The data
include grain for livestock feed, but most is for direct human
consumption. There has been a rise in total grain consumption over the
past 20 years, which is projected to continue to the year 2025, with the
conservative assumption that per capita consumption will remain
constant at the 1991-95 level. Per capitaproduction of all grains has
declined since the early 1970s, due to a more rapid increase in population
than in production. Four rates of production growth, and the UN’s
population projections, allow us to project upper and lower limits for per
capita production in 2025 (Figure 4). Sustaining a 3 percent yearly
production growth rate to the year 2025 may not be feasible. Evena 2
percent rate of growth would require concerted technological and policy
advances and may not be economic if all costs (including environmental
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ones) are taken into account. In national terms, a 2 percent growth rate
in grain production in Tunisia will probably not keep up with increasing
consumption because of population growth. By this projection, imports
of nearly one million tonnes of grain a year would have to continue
between now 2025.

Syria’s situation is similar to Tunisia’s, except that the projected
grain imports will be five times larger about five million tonnes by 2025
(Figure 5.)

For Morocco, 2 percent growth in production would only partly
reduce the volume of imports (Figure 6). However, with a similar
production growth rate projection, Algeria, Iraq, Lebanon, Jordan, and
Libya will have to expand their food imports in the coming decades.

Widening food gaps may not be as serious a problem as they may
appear, if the countriecs adopt appropriate economic policies. For
example, Jordan has recently curbed its subsidization of grain imports
destined for sheep owners. The distortions caused by subsidized grain
prices encouraged farmers to keep, and to import, far more sheep than
they would have done if facing the higher world feed prices. The greater
numbers of sheep put greater pressure on the country’s fragile
rangelands. So, both efficiency and the environment will benefit from
the reform, but poor farmers will suffer along with commercial sheep-
fatteners.

Egypt should be seen as a separate case. While its overall grain
import gap prospects resemble Tunisia’s, unlike the eight Mashreq and
Maghreb countries, Egypt’s agriculture depends almost entirely on
irrigation. Benefiting from research results partly as an outcome of
active partnership with advanced research institutions and International
Agricultural Research Centers and policies aimed at putting these to good
use, grain production has improved but not kept pace with population
growth.

Assuming no change in per capita consumption of all foods from that
in 1995, domestic production must grow at well over 2 percent annually
to close Egypt’s food import gap by 2020 (Figure 7). Income growth and
concessionary pricing have enabled imports to fill the gap. Egypt’s
approach has been to allow crop prices to match the world market.

Other WANA countries have more serious problems. Pakistan,
Afghanistan, Sudan and Ethiopia import little grain though their
population growth has out-paced production growth. Thus their figures
for per capita consumption were lower in 1995 than in 1975, and about
half those of many countries of the region. In contrast, Turkey is the
only substantial net exporter of grain in WANA.



If per capita consumption of all grains remains constant at 1995
levels to the year 2020, and UN population projections come true, we
expect grain consumption to reach 295 million tonnes across 24 WANA
countries by that time. With this scenario, the grain gap will increase
from 38 million tonnes in 1995 to 82 million tonnes in 2020.

However, if Turkey is excluded from the calculation, the grain gap
for the remaining 23 countries would increase from about 51 million
tonnes in 1995 to 109 million tonnes by 2020 (Figure 8). Again, this is
a conservative estimate that assumes no growth in per capita
consumption. Assuming grain will be priced at only $130 per tonne, 109
million tonnes of grain per year would cost US$ 14.2 billion. To
visualize the quantity of 109 million tonnes of grain, imagine a railroad
train 16,000 kilometers long!

National food gaps and large import bills understate the predicament
of the poorer segment of any country’s population. The poor spend a
major part of their income buying food. Unless their incomes are
increased well above the poverty line, they will be forced to over-exploit
available natural resources.

THE ROLE OF INTERNATIONAL AND NATIONAL
RESEARCH PARTNERSHIPS IN RESOLVING THESE
PROBLEMS

Rates of productivity growth need not remain static. ICARDA and
collaborating national partners are seeking, through application of new
science, technological breakthroughs to open the potential for jumps in
productivity. Likewise, policy changes could improve the situation.
Some alterations would change the incentive structure facing farmers,
removing constraints to investment, and allowing an increase in
production potential.

Heading the list of scarce natural resources in the region is water, the
commodity that, if cheaply accessible, can fundamentally alter the
potential of a low rainfall area. Despite its scarcity in WANA, water
continues to be misused. On-farm and community water-use efficiency
must be improved, blending technical and policy options toward a
demand-management approach.

ICARDAs research on water-harvesting, supplemental irrigation and
on-farm water-use efficiency, has been very rewarding for improving the
sustainable use of this resource. Use of crop cultivars with better water-
use efficiency developed through biotechnology, and application of
remote-sensing and Geographic Information Systems (GIS) technology
in the management of water, are offering new opportunities.
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Maintenance and operation cost-recovery for irrigation systems must
be an element of policy for sustainable water use.

Land is a natural resource which is fragile in the dry areas of
WANA, and the increasing pressure of population is subjecting this
resource to degradation. Inhcritance traditions and land-tenure laws have
caused land fragmentation and under-investment in farmland, and
unrestricted heavy use of rangeland.

Rangelands cover about 30 percent of the land and provide a third of
the diet of some 420 million small ruminants in WANA. They are
typically open to grazing and are in poor condition. Traditional grazing
management, which integrates crop by-products and rangelands, is under
serious stress.

Exacerbating this is loss of soil and biodiversity from wind erosion,
water runoff, and other causes; there has been loss of nutrients and seed-
banks through inappropriate management. Loss of range vegetation over
vast areas also means a reduction in carbon sequestering, with
implications for global warming and climate change.

ICARDA has worked with national agricultural research systems
(NARS) in developing systems for rehabilitating degraded range and
marginal land, by encouraging the establishment of natural vegetation
and by devising appropriate grazing systems.

Large numbers of poor people live in rural areas that have low
potential because of land and water constraints. Their poverty, coupled
with over-exploitation of resources leading to desertification, encourages
rural urban migration. When producers’ conditions and welfare are
improved through better policies, security for land tenure and productive
capital investment, infrastructure for communication and transportation,
schools, clinics, rural credit, as well as more cfficient technologies and
extension systems, not only will people be more productive but also more
satisfied to stay on the land. This can help prevent rural-urban migration
and avoid consequent political and social upheaval.

Living below the ‘investment poverty line,’ the poor can devote little
effort or expense to resource rchabilitation or maintenance of
biodiversity. Financial institutions such as the World Bank have
consequently shifted their policies toward promoting rural community
self-help.

Wise use of natural, human and capital resources, and investment in
technology development will allow agriculture to make sustainable
contributions to food security. The uneconomic goal of food self-
sufficiency must be dropped in favor of economic self-reliance. Given
the productivity fluctuations inherent in rainfed farming systems, the
storage and importation of grain stocks must be improved.
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Countries that are dependent upon food imports will face rising food
bills, as developed countries reduce production and export subsidies
under the General Agreement on Tariffs and Trade (GATT). Greater
integration with world markets will become essential.

ISSUES REQUIRING CRITICAL CONSIDERATION BY THIS
MEETING

e The role of land registration, use-regulation and more secure
property rights needs critical examination. Where pastoralists
and farmers are insecure tenants, or where range and water
rights are not well defined, people cannot be expected to take
long-term responsibility for the natural resources they use.
How can we increase security of tenure and the stability of
such systems?

e What are the roles of state versus communal or private
investments, and how can these enhance and stabilize the
conditions for production and social development?

e Agronomic practices for sustained productivity and improved
water-use efficiency should be developed that are socially,
economically and environmentally appropriate.

e To meet the needs of the poorest who have small ruminants
and to help them make optimal use of rangelands and crop
residues, research on livestock management and nutrition
should increase.

» Conservation of biodiversity and enhancement of plant and
animal genetic resources are essential to the future of not only
WANA but also the whole planet’s food-production system.

¢ Informal seed sectors should be enhanced by strategic research
on methods, followed-up by well-informed and supported
extension,

It is no coincidence that ICARDA’s mandate is focused on these
areas of strategic research aimed at yielding international public goods
for the sustained benefit of the human race. Partnerships with, and
among the NARS of WANA, and their collaboration with international
centers like ICARDA and the Intermational Food Policy Research
Institute (IFPRI) and other advanced institutions, are essential for
bringing resources and critical masses of research skill to bear on these
issues.

Agricultural development must help stabilize national prosperity and
growth with increased productivity that fulfills the potentials of
comparative advantage and stewardship of natural resources for the
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satisfaction of future generations. Because of rapid population growth
in the region, we cannot be complacent about the consequences of
inaction or of short-sighted partial measures, for dealing with the heavier
demands on the natural resource base and larger food-import bills.
Achieving food security will require continued research and development
efforts.

The socio-political costs of doing nothing in the LRAs can be
devastating. On the other hand, just doing something, such as a project
or new regulation, does not guarantee success. Short-sighted, partial
measures can create worse problems. This is why a comprehensive view
is needed in studying the likely consequences of policy options, not only
the technical aspects, but in terms of human behavior, its effects on the
natural resource base, social balance and harmony.

The challenges to agriculture and natural resources are tremendous
and ever-increasing. Research is needed to support equitable and
sustainable agricultural development. This should be aimed not only at
filling future import gaps, but also at overall social development, part of
a balanced approach to reducing poverty and conserving natural
resources vital for the future.

Carl Sagan (1977) wrote, “Science by itself cannot advocate courses
of human action, but it can certainly illuminate the possible
consequences of alternative courses of action.”

This conference should proceed in this spirit of exploring the likely
consequences of all the options of technical, socio-political and policy
aspects related to agricultural growth and sustainable resource
management of the LRAs.
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Table 1: GNP and population of seven groups of WANA countries

Average per
capita GNP Population

(USS) (millions)

1992 1995 2020
Oil-exporters with small populations
(Bahrain, Libya, Kuwait, Oman, Qatar, 9,016 30 59
Saudi Arabia, United Arab Emirates)
Oil-cxporters with large populations
(Algeria, Iran, Iraq) 1,929 116 222
Fast population growth (Syria, Jordan) 1,000 19 41
Transitional population growth |
(Lebanon, Mauritania, Morocco, 1,520 103 150
Tunisia, Turkey)
Transitional population growth II 586 63 89
(Egypt)
East WANA (Afghanistan, Pakistan, 379 175 313
Yemen)
South WANA* (Ethiopia, Eritrea,
Somalia, Sudan) 88 % 191
Total population 598 1,065

Sources: GNP data are from World Bank database for 1993 except *, which is
from FAOSTAT.PC.1995; population projections are from UN 1993,
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Figure 1: The West Asia and North Africa (WANA) region, including Central Asia

AF = Afghanistan; AL = Algeria; B = Bahrain; EG = Egypt; ET = Ethiopia + Eritrea; IN = Iran; 1Q = Iraq; J = Jordan;
KAZ = Kazakhstan; KT = Kuwait; KYR= Kyrghyzstan; LN = Lebanon; LY = Libya; M = Morocco; MA = Mauritania;
OM = Oman; P = Pakistan; QT = Qatar; SA = Saudi Arabia; SO = Somalia; SU = Sudan; SY = Syria;

TEJ = Tajikistan; TK = Turkey; TN = Tunisia; TUR = Turkmenistan; UAE = United Arab Emirates;

UZB = Uzbekistan, Y = Yemen
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Figure 2: Human population (1975-1995) projections to year 2025 for the Central
and West Asia and North Africa region
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Figure 3: Per-capita grain production and consumption in Tunisia
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Figure 4: National grain production and consumption in Tunisia
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Figure 5: Grain production and consumption in Syria
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Figure 6: Projected national grain import gaps (consumption -
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Figure 7: Per-capita production and consumption of all food in

kg/person
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Figure 8: Production and consumption of all grains in 23 WANA
countries (excluding Turkey)
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ENVIRONMENTAL THREATS TO THE LOW RAINFALL
AREAS AND THEIR CAUSES

Awni Taimeh*

ABSTRACT

Desertification, as a muitiple process, threatens about 75 percent of
the total global arid and semi-arid lands, including 83 percent of world
range area, 60 percent of rainfed agricultural area, and a significant share
of the irrigated area. Soil and water salinity is another process degrading
world resources which is prevalent in low rainfall areas (LRAs).

Desertification and salinization are of particular significance to the
Mashreq and Maghreb countries because almost 90 percent of their land
is in these environments. Current severe pressures of population on the
resource base there are leading to degradation; contributory factors
include reckless mechanization, overgrazing, cutting of forests for
fuelwood, soil and water pollution, rapid urbanization, and outmigration
from rural areas. Historical evidence of the decline and fall of ancient
civilizations in these regions due to resource mismanagement highlights
the need to adopt sound and sustainable land and water use practices to
halt current degradation and, if possible, to improve productivity.

Important issues explored in the paper include the nature and
contribution of natural factors, especially climate and soil, to
desertification; and their interaction with anthropogenic influences. It is
important to distinguish the impact of natural and anthropogenic factors,
but not always easy, as their influence varies with the stage and degree
of equilibrium among the natural components of the ecosystem. Climate
is of primary importance because it controls the physical and chemical
properties of soils, hence the nature and density of vegetation cover.
While it is concluded that climate has not changed significantly in
recorded history, rainfall records from the recent past show marked
periods of wet and dry cycles in WANA.

In conclusion, the paper reviews ongoing natural and anthropogenic
influences with adverse environmental effects on the Mashreq and
Maghreb regions. Active natural processes include water erosion on

‘Awni Taimeh is the Director-General of the Jordanian National Center for
Agricultural Research and Technology Transfer.
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sloping lands, wind erosion, sand dune formation, and degradation of
soils and water, especially salinity and chemical pollution.

Adverse effects of these natural processes are exacerbated by
anthropogenic influences, which are increasingly becoming the dominant
contributory factors to environmental devastation, threatening water
quality, soil fertility, loss of biodiversity, and destroying range and forest
vegetation and wild-life. Examples are given from all Mashreq and
Maghreb countries highlighting the need both for closer monitoring to
understand these inter-relationships and the pressure for urgent action by
governments if massive near-term loss of productivity of agricultural
lands and the further inroads of desertification are to be prevented.

THE GLOBAL MAGNITUDE OF THE PROBLEM

The resources of the world have been subjected to various processes
causing their deterioration, both as a result of the increasing demands of
the world population and due to natural factors. Among the former are
urbanization, pollution, and poor resource management. Drought and
climate fluctuation are cited among the natural processes leading to
deterioration of productivity.

Desertification, as a multiple process, poses a major threat to the
resources of the arid and semi-arid ecosystems. This process is attracting
attention because of its global impact and direct linkages with other
important issues such as global warming, displacement of inhabitants,
and the degradation of biodiversity. Desertification is active in all
continents except Europe. Some studies suggest that about 43 percent of
the land surface is affected by desertification.

Arid and semi arid land represents about one-third of the earth’s
surface. It occupies 45-50 million km? of which 29 million km? occurs
in arid regions, including 14 million knf of natural desert. Of the latter,
sandy desert occupies about 33-50 percent or 4.7-7.0 million km?.
According to the United Nations Conference on Desertification (UNEP,
1978), the area threatened by desertification in 1977 was about 34.75
million km?. This represents 75 percent of the total arid and semi-arid
land, and was inhabited by 850 million people in 1977 or 19 percent of
the world population. An estimated 60 percent of those inhabitants were
directly affected by this phenomena, since they depend on rainfed
agriculture and range resources for their living.

Of the total global range area of about 37 million knt, an estimated
31 million km? (83 percent) is affected by desertification; while of the
total rainfed agricultural area of 5.7 million km? about 3.35 km? (60
percent) is threatened. Nor is irrigated land immune from desertification;
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about 400,000 km? is under threat, out of a total 1994 area of about 2.5
million km? (FAO, 1995).

Desertification is estimated to progress at a rate of 50,000-70,000
km?/year. Land with declining productivity is estimated to be 210,000
km?year out of 14-15 million kn?. Studies indicated that, in 1984, more
than 30,000 km? of land was becoming unproductive in the developing
countries annually (Mile, 1984). According to UNICOD 1977 (cited in
UNEP, 1979), desertification has been responsible for converting
650,000 kr?® to unproductive land south of the Sahara. It is reported that
the drought which occurred there during 1980-1985 affected about 150
million people in 21 countries, including the African Sahel.

Soil salinity is another major process causing degradation of world
resources. Salt-affected soil occupies about 950 million ha worldwide
while the area affected by salinity is estimated to be 42 million ha
(Zubaidi, 1994). 15,183 million ha of Saline and Alkaline soil is found
in the Mashreq and Maghreb counties (Table 1) (Masood, 1995).

LAND RESOURCES AND POPULATION PRESSURE IN THE
ARAB COUNTRIES

LAND RESOURCES AND THEIR CHARACTERISTICS

Arid and semi-arid land in these countries is characterized by
extreme temperature fluctuation, high temperatures, low rainfall, a high
evaporation rate, and prevalence of strong winds. It is dominated by
physical weathering, which enhances natural processes such as wind or
water erosion. These processes are largely responsible for the natural
degradation occurring in many countries. In some areas, wind erosion
has advanced to a level whereby sand dunes dominate the land surface
and cover an extensive area in the Asian and African flanks, including
both interior and coastal regions. The threat imposed by sand dunes is
extending to surrounding areas.

The total area of the Arab countries is 14.4 million km?, of which
arid land occupies 12.8 million knf, representing 89 percent of the total
area. Approximately 9.9 million km?, or 69 percent of the total area
receives less than 100 mm of annual rainfall, while 2.9 million km?, or
20 percent of the total land receives 100-400 mm of annual rainfall.
Areas where rainfall exceeds 400 mm comprise 1.5 million knt, or only
about 11 percent. Those areas are the home of forests and of rainfed
farming. Unfortunately, most of the population centers are also located
within the wetter regions.

Within the Arab countries as a whole the Maghreb region comprises
4.75 million km? (475 million ha), and the Mashreq has an area of
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723.110 k,m??, (72 million ha) (Table 5). Approximately 68 percent of
this land is located in areas receiving less than 100 mm of annual rainfatl.

According to FAO (1995) the area cultivated (arable plus permanent
crops), was 24.46 million ha and 12.00 million ha in the Maghreb and
Mashreq regions respectively in 1995. Of this land, rainfed areas
comprised approximately 20.55 million ha and 8.47 million ha in those
regions; while an estimated 2.67 million ha in the Maghreb and 3.78
million ha in the Mashreq was irrigated.

Forest areas occupy 14.24 million ha in the Mashreq countries and
1.21 million ha in the Mashreq region. Productive rangeland occupies
95.2 million ha in the Maghreb and 12.5 million ha in the Mashreq, while
range with poor productivity covers 8.4 million and 3.1 million ha
respectively.

WATER RESOURCES

The estimated total 1990 water demand for the Arab world is 435
mem, while that for agricultural use is 337.6 mem, compared to 300 mem
in 1986. For the Mashreq and Maghreb countries the total demand is
125.3 and 94.3 mem respectively. The total quantity of water originating
from rainfall in those countries is 178.3 mcm in the Mashreq region and
585.5 mcm in the Maghreb (AOAD, 1990).

THE IMPACT OF POPULATION PRESSURE ON THE NATURAL
RESOURCE BASE

Based on an annual increase of 3 percent the population of the
Maghreb and Mashreq region has risen from 48.1 million in 1965 to
about 99.0 million in 1990, and is expected to reach 184.0 million by
2020 (Tables 2 and 3) (UN, 1996).

Increasing population density in those regions and throughout the
Arab countries is associated with the intensification of agricultural
activities and a dramatic increase in the number of livestock, particularly
small ruminants (Table 6). Related factors include changes in dietary
preferences (especially for livestock products), as a result of income
growth and rapid urbanization, and attempts by government to achieve
a measure of self-sufficiency through import substitution polices.

These trends have imposed severe pressures on the natural resource
base, leading to increasing degradation. Numerous contributory factors
have been identified including;

o The expansion of mechanized wheat and barley cultivation to
areas receiving less than 200 mm of annual precipitation,
leading to high rates of erosion. Annual soil losses of 200-250
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tons/ha are reported, causing high sedimentation in areas such
as Avida in Tunisia at the edge of the Sahara, and Qasaba in
Algeria (Meurer, 1987).

The rapid growth of the small ruminant animal population,
especially between 1950 and 1973, putting heavy pressure on
range resources, sometimes to a stage beyond recovery. Asa
result grazing activities have shifted to new areas, including
those under forest.

Cutting of forests for fuel wood for heating and cooking. Itis
estimated that at various times 50 to 60 percent of the
population living in the arid and semi-arid areas of the
Mediterranean region have depended on this source of energy
(Qunaimi, 1980). The invasion of forests for grazing
compounds the problems of sustainable forest management.
Pollution of soil and water from several sources including
intensive use of chemicals in agriculture and other detrimental
agricultural practices; over-exploitation of ground water;
salinization of soil and irrigation water; accumulation of large
quantities of waste water; and pollution with plastic waste.
Urbanization, and migration from rural areas have contributed
to several of these problems. Intensive migration is reported
from many rural areas, including Jaraba and the Jafar coastal
region in Tunisia, Hefna in Libya, Suse and Al-Goof in
Morocco, and to the major cities in Jordan. According to the
United Nations (1994), the urban population of the Mashreq
countries will increase from 65 percent of the total in 1990 to
86 percent by 2025; and from 65 percent to 82 percent of the
total over the same period in the Maghreb region (Table 4).
This projected distribution of the population is likely to have a
negative impact on the capacity of the resources to cope with
various types of pressure.

In the light of these problems, it is alarming to note that food security
and/or self-sufficiency is declining progressively in the Arab countries.
While those countries currently import about 60 percent of their food
requirements, their import needs will be magnified early in the next
century when their total population is projected to reach 285 million, and
that of the Mashreq and Maghreb regions 155 million (Table 3). This
highlights the crucial importance of sound and sustainable agricultural
and natural resource management practices to prevent further
degradation of the environment, and if possible to improve its
productivity.
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UNDERSTANDING AND COMBATING ENVIRONMENTAL
DEGRADATION

HISTORICAL BACKGROUND: LAND UTILIZATION AND CAUSES OF
DEGRADATION

Land utilization and increasing reliance on irrigated and rainfed
cultivation has evolved since the time of ancient civilizations in Syria,
Eupharatus, and the north Mediterranean coastal areas. The Pheenicians
had settled along the Syrian coast bordering a long narrow mountain
strip. This region was very fertile, which allowed the production of
cereals, vegetables, and fruits. They also traded wood with northern
Mediterranean countries, thus increasing the rate of erosion and stripping
the land. The replacement of the forest by annual cultivation of land, and
especially of slopes, helped to accelerate geologic erosion. Due to
scarcity of resources, the Pheenicians moved their agricultural activities
towards northern Mediterranean counties and established cities on the
Tunisian coast (Kurtage). Afterwards, those countries witnessed
successive waves of Greek and Roman invasions.

Within the Eupharatus civilization the key problems were not erosion
but salinity and maintenance of the irrigation canal networks. Laws were
introduced by Hamorabi encouraging the people to invest in better
agricultural practices. When land degradation started in this area, the
whole civilization collapsed and was associated with massive
desertification.

In Syria the situation was rather different since activities were
centered around Tadmor and Damascus. The location of these cities
within arid and semi-arid zones (Shackaterh, 1997) restricted the
expansion of agricultural activities. Syria was colonized for at least
10,000 years. However, this era was associated with poor measures to
protect the environment since the emphasis was directed toward trading.
The existence of 175 human ancient settlements near Antakia, reduced
to less then 10 at the present time, is a clear example of such changes.
The presence of thick sediments, large arcas of exposed rocky slopes,
and the burial of cities below wind sediments is another indication of
ancient degradation. Similar land surfaces now exist in extensive areas
in Jordan and Palestine, which were covered with forest during the last
400 years.

Investigation indicates that dry climate was the primary cause of
desertification and the expansion of desert, until 3000-5000 BC. Since
that time, the influence of climate has become inferior to the influence
of man. Recent studies (Sheridan, 1981) indicate that approximately 9.1
million km? of land was converted to desert and attribute this change to
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human activities; while according to FAO (1984), desertification
attributed to human activities has increased 2.5 fold since man first
practiced agriculture, and is considered responsible for the degradation
of approximately 20 million ha.

Desertification or drought has caused the collapse of ancient
civilizations. Nevertheless, ancient inscriptions indicate that some of
these civilizations were aware of the effects of drought, the dangers of
mismanagement of land and water resources, and the failure to maintain
irrigation canals, and attempts were made to conserve soil fertility, and
to reduce salinization. Water harvesting structures were constructed in
Jordan in 3000-4000 BC. Dams were also constructed to collect flood
water in the Sab’a Kingdom in 800 BC. In Syria, the Kananites 1200-
586 BC, and the Romans 64-300 AD were very active in employing soil
and water conservation measures, crop rotation, etc. Afforestation
activities were also practiced to counter continuous cutting during the
rule of the Tadmor kingdom which ceased in 274 AD. Under the Roman
rule, steps were taken to prevent cutting of several forest plant species
which were about to be extinct, despite the fact that during the Roman
era, forests were also cleared on a large scale (Le Heouérou, 1977).

THE FACTORS INFLUENCING THE ENVIRONMENT WITHIN THE LRAS

Low rainfall lands occupy extensive areas within the Mashreq and
Maghreb countries (Table 5). Generally speaking, most people have
associated the areas of low rainfall with range areas without any
distinction based on natural land capability. Therefore, the terms LRAs
and range areas are used interchangeably in the literature.

Factors causing deterioration of the resources within the LRAs are
numerous, but can be classified either as natural or artificially induced.
The following have been cited as causing deterioration of range
resources: overgrazing, cutting of shrubs for fuel, converting range land
for annual cultivation, fire, over-pumping of ground water, excessive
services, lack of appropriate projects, improper methods employed for
housing local people (nomads), lack of suitable legislation and poor land
use.

Among indicators cited for deterioration of these resources are loss
of range biodiversity, dominance of undesirable species, extinction of
trees usually associated with range shrubs such as Pinus halepensis and
Pistacia atlantica, destruction of forest, change of uses, acceleration of
erosion, high flood frequencies, effective wind erosion, degradation of
wild animals, deterioration of the ecosystem, and dominance of poor soil.
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Unfortunately, investigations of the mechanisms relating
deterioration of plant cover to specific environmental processes are not
available. Nevertheless, scattered research relating the indirect or direct
influence of climate to the degradation processes is available.

THE INFLUENCE OF CLIMATE

Climate can be considered as a primary factor causing, directly or
indirectly, various types of degradation. Some people consider the
formation of deserts to be man-made. They base their claims on clues
provided by climatologists who conclude that the current climate has
prevailed for 2,000 years (Le Heouérou, 1969).

Climate is also considered to be the most important factor that
determines directly or indirectly the soil types that dominate any area.
The climate controls the physical and chemical properties of soil. Thus,
the type of vegetation cover, its distribution and intensity, depends
exclusively on the climate-soil, jointly, or individually. Understanding
the effects of both climate and soils on the type of vegetation cover is the
key to understanding the processes that contribute to the existence of rich
or poor vegetation cover.

SoIL PROPERTIES

The Mashreq and Maghreb countries are dominated by arid and
semi-arid climates. Thus Aridisols, a group of soil types that develop
under an arid climate, dominate a large portion of both regions (89
percent of the total area). The Aridisols can be saline, rich in gypsum
(201,000 km?), ca/careous (469,000 km) of coarse texture, or shallow.
Sandy soils also cover an extensive area in these countries. Normally,
under equilibrium, climate-induced changes in soil properties proceed at
an extremely low rate that not be detected over a short period of time.
Therefore, a change in the agronomic characteristics of these soils, which
is expressed as desertification, is minimum, and their desertification rate
will be low relative to other soils.

However, if the properties of soils occurring under a dry climate
have not reached the equilibrium stage, changes in these properties will
proceed rapidly, reflecting a high desertification rate. Such high rates
have been observed within the semi-arid to arid zones.

NATURAL VERSUS ANTHROPOGENIC CAUSES OF DESERTIFICATION

The distinction between the natural and anthropogenic factors
contributing to desertification has caused intensive discussion among
scientists working in this as well as related fields. Accepting either of
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these points of view has a significant implication. If it was induced by
human action, then measures to combat desertification must concentrate
on changes in the behavior of the population, while if it was naturally
induced, then measures to combat desertification must concentrate on
adapting to the prevailing conditions.

Distinguishing between the naturally or artificially induced processes
causing desertification is not an easy task. In many cases, the
explanation has not been convincing, because related research had dealt
with single processes and little attempt was made to consider an
integrated system approach that deals with the various elements of the
ecosystem. In many cases, it has not been considered that desertification
represents a specific status of the ecosystem influenced by certain
degradation processes, characterized by lower soil productivity as one of
the ecosystem detectable changes. In order to understand the mechanism
of desertification it is therefore vital that relationships between
degradation of any of the ecosystem components, whether due to natural
or artificially induced factors, be considered collectively rather than
treating each of the degradation processes separately.

To understand the influence of climate and its relationships with
degradation and the mechanism of desertification, the nature of climate
changes, at the present time as well as in the past, should be evaluated.

MECHANISMS OF DESERTIFICATION

Soil in any area is affected directly by the type of climate and
indirectly by plants. A model of soil changes which reflects the type and
the sequence of climate influencing the soil can be extrapolated. If
climate has changed over more than one episode, at a given location, a
certain specific distribution of soil properties and changes in that soil
reflect the type and the sequence of climate that took place. If these
changes in the soil properties are not detected, the climatic sequence can
not be established and gap(s) would exist, thus the environmental record
of that area, would be incomplete.

Accordingly, establishing the history of soil development, including
the associated climate, can be considered as one of the best means to
evaluate the climatic sequence that has prevailed in a certain area. In
some cases, the occurrence of a certain sequence can be used to project
general climatic trends that could prevail in the future assuming the
continuation of existing conditions. Furthermore, when a new type of
climate prevails in a certain area, a series of ecological changes take
place. The first ecosystem elements to interact with such changes are
plant population, density, and species distribution.
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Reduction in the plant density and type triggers soil degradation such
as erosion by wind and water. Such changes are indirectly related to the
influence of climate on soil. Nevertheless, there are numerous soil
degradation processes which take place and are directly related to
climatic changes.

PALEOCLIMATIC CHANGES AND FLUCTUATIONS

Several studies have indicated that many regions were affected by
more than one cycle of climatic change during the Quaternary period.
For example, a climatic sequence of humid-arid-humid and arid-
semiarid-sub-humid was established for some regions in Jordan (Taimeh,
1984). Investigation on arid soils of Jordan (Irani and Taimeh, 1992)
confirmed the occurrence of climatic changes from humid to semi-arid
and again to arid within areas receiving less than 250 mm of annual
rainfall. Paleosoles with properties reflecting such a climate sequence
were reported in Jordan (Taimeh, 1993).

Regarding the time during which the latest climatic changes
occurred, evidence indicates that the climate in the Southern part of the
Jordan Valley was arid since the evolution of the Dead Sea 11,000 years
ago (Taimeh, 1988). It is also postulated that climatic changes started
11,000 years ago at the Southeast corner and gradually spread towards
the Northwest, being marked by the prevalence of the current climate
since 5,000 years ago.

In Libya, recent studies indicate that some regions have been
subjected to climate changes, the most recent being a humid to arid
sequence which has occurred since the preglacial age. Since then, aridity
has gradually started to prevail, as expressed by less rain and higher
evaporation. Such changes have also caused higher salt concentration in
lakes, which have infiltrated to the underground reservoirs (Sha’er,
1990).

CLIMATIC FLUCTUATION

Seasonal and annual rainfall fluctuation plays a significant role in
determining the potential capacity of the ecological system to withstand
stress. The annual rainfall variation can take place as successive dry and
wet cycles, or as a general decline in the amount of annual rainfall.

Rainfall trend analysis in Libya (Megili, 1981) during the period of
1957-1986 shows that from 1964 to 1972 the climate was dry followed
by a wet period from 1972-1984. Wet and dry cycles, seven years long
were observed. The trends during the 1990s indicate a higher level of
aridity and thus the possibility of a higher rate of desertification.
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The analysis of rainfall records for the Jazirah, Iraq, during the
period of 1941-1985, shows rainfall variation of the magnitude of 28
percent in the Musil and Singar areas (Biati, 1991). The variation was
not only annual, but was also seasonal.

The analysis of rainfall records for several stations in Jordan
indicates a high degree of annual variation. Coefficients of variation
(CV percent) for areas with rainfall less than 200 mm ranged from 40-79
percent (Hadidi and Taimeh, 1996). The value of 5-year moving
averages suggests a cyclic pattern of annual variation. The length of the
cycle seems to endure for 20-25 years. Moreover, the computed annual
average indicates that average rainfall has been lower for the most recent
cycles. The analysis of short term rainfall changes indicates a systematic
reduction in the precipitation of the semi-arid to sub-humid regions. The
magnitude of the reduction is highest for the ecosystem with the higher
rainfall (Hadidi, and Taimeh, 1996). Comparing the differences between
the computed and actual average rainfall indicates about a 20-30 percent
reduction in the annual averages during the last 30 years.

The key issue is whether such a pattern represents real permanent
change or a cyclic fluctuation. Unfortunately, concrete conclusions
cannot be extrapolated from a 60 year climatic record. Therefore, other
ecosystem elements closely associated with climate should be used.

DESERTIFICATION VERSUS CLIMATE CHANGE

If a climate that was dominant in a certain area has changed from
humid to arid, two significant issues are to be considered:

First: How long is the transitional period that elapses before such a
change is completed?

Generally, this period is in hundreds or thousands of years during
which every element of the ecosystem will react through a sequence of
changes that match the changes from one climate to another, and

Second: What is the nature of the ecological changes that occur
under the most recent climate?

Usually some of these changes may be a continuation of a previously
initiated pattern, which continues under the influence of the prevailing
climate. For example, when the climate is arid, physical weathering
dominates, and silt and salt will accumulate at the surface of the soil.
Consequently, erosion by wind will dominate the ecosystem. But if the
climate is humid, chemical weathering will dominate, more clay will
accumulate, and the salt content will be very low. Consequently, erosion
by water will dominate the ecosystem.
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the ecosystem. This is called the “incipient” stage. As time progresses
a higher rate of degradation occurs when a threshold point is crossed
beyond which the influence of the degradation cannot be halted or
reversed. Afterward, degradation proceeds at low rate. This stage
represents an equilibrium status between the components of the
ecosystem. The different stages for the pre-incipient, incipient, to the
equilibrium stages are characterized by a specific combination of
climate, water balance, evolution of soil properties, specific combination
of vegetation, and landscape features that interact actively with each

other.
The change in the degradation rate, as described, is attributed to

natural factors. The time needed to cross from one stage to another
depends on the original status of the ecosystem, its ability to withstand
new changes, and the rate of climatic change. At a given stage, any
ecosystem possesses the capability to withstand external forces, whether
natural or anthropogenic. The ability of anthropogenic factors to alter
this equilibrium at any stage, depends on that stage itself. For example,
at the pre-incipient or incipient stage, the equilibrium between the
elements of the ecosystem is strong. If, however, anthropogenic
interference takes place at stages during which the ecosystem is
experiencing higher rates of change, called a fragile ecosystem with low
recovery capability, the anthropogenic influence will be maximum and
could increase the rate of degradation. But at the advanced stage, when
a state of equilibrium is attained, the rate of change is low, the recovery
is poor, and the anthropogenic influence will be negligible.

Generally changes caused by anthropogenic factors start in localized
areas and may be completed in a short period of time. However, natural
changes require a longer period, operate on a regional scale, and are
associated with landscape changes which cannot be produced by any
anthropogenic activity.

In some cases, it is difficult to differentiate between the influence of
natural and anthropogenic factors. This is especially true when the
equilibrium of the ecosystem is weakest and when the rate of natural
degradation is maximum. This stage is marked by poor recovery
capability, and the ecosystem will also be highly vulnerable to
anthropogenic activities.

Nevertheless, the distinction between natural and human influence
can sometimes be determined with certainty. For example, high soil
salinity within a certain area could be reached within a few years in a
semi-arid to arid region if the land was irrigated with poor quality water.
That is a clear example of a specific ecosystem change consequent on
anthropogenic activity. On the other hand, such rapid soil salinity
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accumulation would not take place if the climate was humid. The
difference is specifically related to the capability of the ecosystem to
cope with salt flux in the soil system.

CLIMATE VERSUS HUMAN INFLUENCE AS SOURCES OF
DEGRADATION

Rap (1974) reported that, during the past 20,000 years, the climate of
the Saharan region has probably changed several times passing through
wetter periods, called pluvial periods, and drier or interpluvial periods.
He considers that all studies lead to more or less similar conclusions. No
major climatic changes have been recorded during the past 2000 years,
but there seem to have been frequent minor fluctuations. Sherbrooke and
Paylore (1973) state that marginal areas may not recover from short term
weathering patterns induced by uncertain rainfall followed by cyclic
drought, if they are subjected to continued intensive use during a
succession of dry years. However, Le Heouérou, (1959) has suggested
that it is man who creates desert, the climate only provides the right
conditions.

Many other scientists are convinced that human activities are the
main factor causing desertification. Among reasons advanced to support
such claims is the impact of the recent great urban explosion on areas
which cannot support such an increase in demand: population has
increased more during the last 40 years than throughout the period since
man first existed (Milc, 1984, Keyfitz, 1989). Whatever the historic
factors bearing on desertification may be, this relatively new influence
cannot be ignored, and the need to improve understanding of the
interaction between natural environment processes and anthropogenic
factors and to monitor these trends more closely will be essential to
sustainable management of the LRAs.

ENVIRONMENTAL AND ANTHROPOGENIC THREATS TO
THE RESOURCES OF THE LRAs

Desertification, climatic risk, changes in the fluctuation of climatic
parameters, high evaporation rates, declining rainfall, various forms of
erosion, and physical weathering are among the natural factors
influencing agriculture, natural vegetation, and wild life habitat.
However, as discussed above, the interaction between human activities,
vegetation cover, and wild life plays a major role in the environmental
balance, and anthropogenic influences are likely to become more
pervasive as population increases in the 21* century. These issues will
be summarized briefly in this concluding section.
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ENVIRONMENTAL PROCESSES

Several environmental processes, which can lead to desertification,
have an adverse influence on resources within the LRAs. However,
quantitative data regarding the rate and hazard of each of these processes
is limited. Table 7 summarizes the distribution of areas threatened in the
Mashreq and Maghreb countries. The following sections summarize the
nature and impact of the most dominant of these processes.

EROSION BY WATER

Erosion by water is active in steeply sloping and range lands. The
dominance of rock outcrops is seen as a clear indication of this process,
which is active in about 211,000 km’ of the West Asian Arab countries.
Jordan is one of those most affected, while 21 percent of Iraq and about
66 percent of Syria and Lebanon is affected by erosion. In the Maghreb
region, 10,000 ha of fertile land is lost annually in Tunisia.

WIND EROSION

Wind erosion dominates arid land. Sand dunes and sandy land forms
represent an advanced stage of environmental degradation. However, in
terms of changes in the elements of the environmental system, very little
can be observed. That is to say, possible environmental changes are
already completed and a steady state has been reached. These lands
forms occupy 1.1. million kn? of the Arab countries in West Asia (28.1
percent), and about 1.5 million km? of the Maghreb countries (17.5
percent of the total area). In some countries, for example Jordan and
Syria, they have increasingly been developing as dune series. Data
available from individual countries is cited below:

Iraq — sand source land occupies about 1.4 million ha or 3
percent of the total land, of which 800,000 ha (1.9 percent) is sand
dunes.

Jordan — Ninety-one percent of the country is classified as sandy
land influenced by sand dune movement, which is estimated to
cover about 100,000 ha of the Wadi Araba. Sand dunes have also
started to develop at the south-eastern strip of the border with
Saudi Arabia.

Syria — sand dune movement has started to affect areas located
south of the Syrian Badia region.
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Algeria — Eighty-four percent of the total land (1.99 million knf)
has an arid to semi-arid climate associated with extensive sand
dune coverage (ACSAD 1990).

Libya — coastal and continental sand dunes cover very large
areas.

Tunisia — 80 percent of the country is exposed to weathering,
including both coastal and interior regions.

BIOLOGICAL DEGRADATION

Biological degradation is reflected in thinner vegetation cover and
reduction of the organic content of soils. No regional studies regarding
this process are available,

PHYSICAL DEGRADATION

Physical degradation is a combination of several natural processes.
The mode and rate of physical degradation within an area is totally
related to the type of climate. Usually this proceeds at a rate hard to
detect within a short period of time, but the long term impact of these
processes can be devastating.

The transportation of fine calcareous sediment from one region to
another is an example of such natural processes. This process is very
slow, but the cumulative results over centuries can lead to striking
changes in the agro-ecological properties of soils that make them highly
vulnerable to degradation. This slow process can proceed under the same
type of climate, but changes in the associated agro-ecological system are
gradual. Furthermore, this phenomena can affect a large area with little
human influence. Nevertheless, human interference can influence the
agro-ecological properties of soils, especially if it takes place at a stage
when the ecological system is fragile. For example, this process is
responsible for converting about 10 percent of the total area in Jordan to
a fragile state. In this case, human interference was very active and its
effect has been felt within a short period of time. (Taimeh, 1993).

Results of other types of physical degradation are related to the
dominance of calcareous, sandy, and gypsic soils, poor drainage, and
surface crusting due to soil structural degradation. No exact figures
regarding the areas covered with each type of soil are available.

CHEMICAL DEGRADATION

Chemical degradation is related to an increase in soil salinity or to
the accumulation of toxic materials. Contributory factors include a high
salt content of soils, a high ground water table, high evaporation rates,
46



high temperatures, and over-pumping of ground water. Table 1
(Masood, 1995), gives recent data on the distribution of saline soils in the
Mashreq and Maghreb regions.

This table indicate the severity of this problem, which is confirmed
by other reports from individual countries. For example:

Iraq - an estimated 70 percent of the alluvial land is affected by
such processes (708,000 ha or 1.6 percent of the total land area);
while it is reported that 60 percent of the irrigated land in alluvial
basins is considered saline with about 1 percent of the total
irrigated area being lost annually (25,500 ha). Another report
states that, by 1953 75 percent to 85 percent of the irrigated land
in Iraq had become saline (Sam, 1990).

Syria - it is estimated that 366,000 ha (about 2 percent of the total
land area ) is affected by soil salinity.

Libya - in 1972, 22,300 ha of soil was estimated to be salt-affected
in the Wadi Shati (Balba, 1980).

Various explanations are given for soil salinization. Among these
reasons are indigenous soil salinity as in Iraq and Jordan, poor surface
and ground water quality, as in Libya, Southern Iraq, and Tunisia, and
the absence of a good drainage network as in Iraq, Jordan, and Syria.
FAOQ has estimated that 50 percent of the land in Iraq, and 50 percent of
the Euphrates basin in Syria is affected by secondary salinization due to
poor drainage (Balba, 1980). The intrusion of salts into soils of the
coastal areas, especially in the Maghreb countries and in areas
surrounding the Dead Sea in Jordan; and poor soil management have also
been considered as primary causes of soil salinization.

ANTHROPOGENIC THREATS TO AGRICULTURE,
NATURAL VEGETATION, AND WILD LIFE

THREATS RELATED TO THE UTILIZATION OF WATER RESOURCES

The deterioration of water availability or quality, whether from
surface or ground water, presents a serious threat to agricultural
production, the sustainability of vegetation cover, soils, and wild life in
many countries of the region.

For example, over-pumping of ground water has resulted in an
increase in the salinity of irrigation water, so that accumulation of salt in
the soil has become a significant indicator of soil degradation in many
countries. Over-pumping has also lowered the water table in some areas,
leading to drying up of natural springs, and the destruction of palm trees
in oases (Sha’er, 1990). as well as to other adverse effects on natural
vegetation and wild life.
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These problems are likely to be accentuated by competition for water
between agricultural and non- agricultural uses, implying an increasing
allocation to the latter. Thus irrigation may have to rely more and more
on water of marginal quality including that derived from urban sewage;
a valuable but environmentally hazardous resource.. Measures to reduce
wasteful use of irrigation water, and to prevent water-logging, increased
salt accumulation, salinization, alkalization, soil degradation, soil erosion
and sand dune accumulation in irrigated areas will therefore be
absolutely crucial.

THREATS TO RAINFED FARMING AND RANGELAND AREAS

Overgrazing and cultivation of marginal areas, as well as
monoculture of annual crops, pose threats to the natural vegetation, loss
of biodiversity, reduce soil fertility, and present an erosion hazard. Poor
land preparation, ploughing on steep slopes, or use of improper
mechanization and cultivation equipment can create erosion and
degradation even of better soils. Lack of agricultural inputs can
contribute to declining soil fertility, while their misuse may cause
pollution.

Factors not directly connected to physical mismanagement of rainfed
land can also create environmental threats. These factors include
uncertainties over property rights and lack of appropriate legislation,
especially with respect to rangelands, leading to open access and free-
for-all competition for grazings, as well as to rental or crop-sharing
systems for farm land which encourage its exploitation. Poorly planned
urbanization and road development also lead to loss of good agricultural
land and/or its pollution.

THREATS TO FORESTED AREAS

Destruction of vegetation cover, especially forest, has been severe in
the Mashreq and Maghreb countries, although information from studies
relating the disappearance of wide areas of forest to either human or
environmental features is scattered. At most, the available studies
indicate the geographic distribution of forest during the last two to four
centuries. Agro-ecological changes within areas covered in the past with
forest have not been adequately investigated as it has been easier to
attribute the destruction solely to human activities because geographic
reference of the forest coverage during past centuries is available, and
since destructive practices continue to this day.

Extensive forest destruction has been reported in Morocco. The area
of forest there during the third century A.D. was 13.5 million ha or 36.5
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percent of the total area, while it was 4.2 million ha in 1940, an annual
reduction of about 5,000 ha year. During the period 1940-1981, the rate
of forest losses was estimated to be 25,000-30,000 ha/year (Shakhatreh,
1987).

In Tunisia, forest land used to cover about 300,000 ha, while
currently it occupies about 170,00 ha. The rate of cutting is estimated at
1,800 ha annually in the Qabis area alone. In the Mashreq region,
Pistacia atlantica forest once occupied about 300,000 ha in Syria, now it
is reduced to 40,000 ha.

Fires have been cited as a cause of extensive forest destruction. It is
reported that about 4 million ha of natural forest was burnt in Algeria
alone during the independence war. Furthermore, 300 million tons of dry
weeds and shrubs are lost annually by fire (Shakhatreh, 1987).

Over exploitation of forests, uncontrolled grazing and cultivation of
marginal lands, forest cutting and fires, lack of alternative sources of
energy, rising land prices, lack of legislation, inadequate law
enforcement, poor afforestation programs, misuse of agricultural
machinery and intensive traffic movement on fragile lands, and the
spread of insects and diseases may all be associated with improper
practices and loss of plant cover.

It is important to note that forested areas are oflen situated in
mountainous regions, hence their destruction or degradation may have
repercussions well beyond their immediate location. At the same time
it may be more difficult to manage forests or to monitor or control their
exploitation in upland areas because they are less accessible.

Mountain regions present particularly difficult management
problems, which if not solved can pose serious threats to watershed
areas, including severe run-off and erosion, flooding downstream, and
siltation of dams and reservoirs. Factors which contribute to these
adverse effects include: deforestation and forest fires, ploughing with
heavy tools on steep slopes and cultivation of marginal lands, excavation
of rocks on slopes, uncontrolled grazing, inappropriate or insecure
systems of land tenure, and poorly conceived land use planning,.

RECENT EVIDENCE OF DAMAGE AND LOSS OF BIODIVERSITY

As a result of these various threats the natural vegetation cover has
been destroyed or seriously damaged, and wild life has also suffered
severely. Examples of resource destruction in the Mashreq and Maghreb
regions are cited below:
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Mashreq Region

In Syria, as a result of the intensification of agricultural development
and pollution, wild life is encountering an increasing level of hardship.
For example, at the Profit Mountain, east of Latakia, plant species such
as Cedrus cilic and Cedrus libani are close to extinction due to cutting
and to converting land for cultivation. The area occupied by these
species has been reduced from 5,000 ha to 3,000 ha at the present time.
Another example, is the reduction of Juniperus exelsa, which is
considered to be a rare plant at a global level, from 40,000 ha to a
scattered 13,000 ha. Pistacia atlantica has encountered similar problems.
This species used to occupy 300,000 ha within the coastal and interior
mountains. Currently, it covers only a few thousand ha of scattered
forest (AOAD, 1994).

Some references indicate that the estimated area of range plants and
shrubs lost during the 1970s was around 200,000 ha/year. In Syria, the
number of uprooted Haloxylon articulatum was estimated at 40 million
trees annually. In Jordan, the Hamad Basin lost about 30 million trees
in 1981. (ACSAD, 1990). The natural flora of Jordan includes 2,300 and
2,400 species, of which 100 are endemic, 200-250 are considered rare,
and 100-150 species are threatened, while 10-20 are extinct( Al-Eisawi,
1985). Many of the species which appeared in historical records are now
extinct or threatened.

A main factor leading to the extinction of wildlife is the deterioration
of the vegetation cover due to urbanization. The most destructive period
was during the First World War. Over grazing, hunting, and drought
have also contributed to deterioration (Al-Eisawi, 1985). Over-pumping
has resulted in the absence or the reduction of spring flow. This has
disrupted the growth of a wide range of wild plant species and led to the
migration or extinction of many animals and birds which co-existed in
this environment.

Maghreb Region

Tunisia. Tunisia has 5,500 plant species of high genetic value, of
which 307 are considered rare, and 99 are very rare. Most of these
animal and plant species used to exist in Sabasib Al-Taleh which covered
3,800 ha in 1953, while at the present time, it covers only 10 ha with
some scattered trees (AOAD, 1994).

Morocco. Morocco is considered one of the richest countries of
North Africa botanically, with 4,200 wild plant species. Due to intensive
agricultural activities, 273 species are close to extinction, despite the fact
they originated in Morocco. As an example, the Arkana forest area, a
globally unique resource, is threatened by urbanization and agricultural

50



(6561 ‘NOIZNOIY 9T) Iel JUI003q dARY S3[[9Z3 pue ‘seuddl] ‘Uogynow
a[Iym ‘pareaddesip saey sadofajue pue ‘sayoLnso ‘sxayjued ‘uol ‘sieak
021 58] 2y Suuinp paysuasodul SW003q ARY BUNEJ 9Y) pUR BIO[} Y],
*S3SBASIp pue Ajuijes [los Aq paudjeanyy st siseQ) wiped o) o[y ‘saniande



REFERENCES

Al-Eisawi, D. 1985. Vegetation in Jordan. Study No.8. Faculty of
Science, University of Jordan.

ACSAD. 1990. Damascus. Arab Center for the Studies of Arid Zones
and Dry Lands. Annual Agrostatic.

Arab Organization for Agricultural Development (AOAD). 1990.
Preliminary studies, Arab World Organization.

Arab Organization for Agricultural Development (AQAD). 1994, The
Interaction Between Environment and Agricultural Development
Khartoum.

Balba, A. 1980. Reclamation and Land Improvement. Alexandria: Al-
Matbaah New Press.

Biati, A. H. 1991. Control of Soil Erosion in Jazirah Area, Iraq,
Agricultural Development in the Arab World. Arab Organization
for Agricultural Development No.4, Khartoum.

FAO. 1978. Production Yearbook, Vol 32. Rome: Food and
Agriculture Organization.

FAO. 1984. Protect and Produce-Soil Conservation for Development.
Food and Agriculture Organization, Rome.

FAOQ. 1995. Production Yearbook, Vol. 49 Rome: Food and Agriculture
Organization.

Hadidi, L. and A. Taimeh. 1996. Evaluation of Desertification Risk in
Jordan Using Some Climatic Parameters. M.Sc. Thesis,
University of Jordan.

Irani, K. and A. Taimeh. 1992, Properties and Formation of Some
Aridisols in Jordan. M.Sc. Thesis University of Jordan.

Keyfitz, N. 1989. The Growing Human Population Scientific American
261 (11): 71-77.

Le Heouérou, H. N. 1959. Recherches Ecologiques et Floristiques Sur

52



la Végétation de la Tunisie Méridionale. Alger: Université
D’Alger, Institut de Recherches Saharaiennes. 510 p. + maps
(Rapport Spécial).

Le Heouérou, H. N. 1969. La Végétation de la Tunisie Steppique,4nn.
Inst. Nat. Rech. Agron. Tunisie 42, fasc. et 6.

Le Heouérou, H. N. 1977. Man and Desertification in the Mediterranean
Area. AMBIO 6: 363-365.

Masood, F. 1995. Productivity of Irrigated Land in the Arab World and
Projects to Improve It, AOAD Statistics 1993.

Megili, M. A. 1981. Trend of Rainfall Fluctuation and Potential
Desertification in Jafara Region, North East Libya. Journal of
Desert. Studies 1 (11): 23-27.

Meurer, M. 1987. Ecological Pressure and Site Compatibility of the
Mediterranean Subtropics: The Example of NW Tunisia.Applied
Geology and Development 29: 107-125.

Milc, S. 1984. Desert and Population Boom, Desertification Control.
UNEP Bulletin No. 11: 7-16.

Qunaimi, M. 1980. Desertification Problem in Islamic Countries.
Geography Dept. No. 21. Kuwait, University of Kuwait and
Kuwait Geographic Society (Ref. 14).

Rap, A. 1974. A Review of Desertification in Africa: Water, Vegetation,
and Man. SIES Report, p. 77. Stockholm: Secretariat for
International Ecology.

Sam, S. 1990. Ground Water: Drainage and Soil Salinization Alluvial
Plain of Eupharatus Basin [rrg. Agricultural MagazineMinistry
of Agriculture and Irrigation, Iraq: 38-40.

Sha’er, M. 1990. Climate of North Africa During the Quaternary.
Journal of African Studies 2: 28-44,

Shakhatreh, M. 1987. Desertification in the Arabic countries causes and
results, pp. 16-39. Arab Organization for Science and Education.
Tunisia.

53



Sherbrooke, W. C. and P. Paylore. 1973. World Desertification: Causes
and Effects, a Literature Review and Annotated Bibliography pp.
168. Tucson, University of Arizona Resource Paper, No. 3.

Sheridan, D. 1981. Desertification of the United States. U.S.
Government Printing Office.

Taimeh, A. 1988. Genesis of Some Salt Affected Soils in Southern
Jordan valley. Dirasat XV (11): 79-103.

Taimeh, A. 1993. Extent of and Mechanisms of Desertification in
Jordan. Book under preparation.

Taimeh, A. 1984. Paleoclimatic Changes During the Quatemary in Irbid
Region. Dirasat XI (7). 131-149,

The Hashemite Kingdom of Jordan. 1991. National Environmental
Strategy for Jordan, pp. 62-63. Dept. of Environment, Ministry
of Municipality and Rural Affairs and Environment.

United Nations. 1996. World Population Prospects: The 1996 Revision.
Population Division. New York, N.Y., U.S.A.

UNEP. 1978. Desertification Control. Bulletin No. 11. Nairobi,
Kenya. United Nations Environmental Program.

Zubaidi, A. 1994. Reclamation of Saline Soils in the Arab World, pp.
41-46. Arab Organization for Agricultural Development.

54



Table 1: Distribution of saline and alkaline soil in the Mashreq and Maghreb countries (000 ha)

Country Solonchak Saline Solonetz Alkaline Total
Iraq 6,679 47 X X 6,726
Jordan 74 106 X X 180
Lebanon X X X X X
Syria X 532 X X 532
Total Mashreq 6,753 685 X X 7,438
Algeria 1,132 1,889 X 129 3,150
Libya 905 1,552 X X 2,457
Morocco 42 1,106 X X 1,148
Tunisia 990 X X X 990
Total Maghreb 3,069 4,547 X 129 7,745
Total M&M 9,822 5232 X 129 15,183

Source: Masood, 1995 (Productivity of irrigated land in the Arab World and Projects to Improve It, AOAD Statistics

1993).
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Table 2: Population distribution-Mashreq and Maghreb countrics, 1965 and 1984

1965 - (000's) 1994 - (000's)

Country Total Rural % Total Rural %

Iraq 7,976 3,936 49.3 19,925 5,165 25.9
Jordan 1,128 651 57.7 5,198 1,516 29.2
Lebanon 2,151 1,087 50.5 2915 390 13.4
Syria 5,325 3,195 60.0 14,171 6,817 48.1
Total Mashreq 16,580 8,869 535 42,209 13,888 329
Algeria 11,293 7,439 62.4 27,325 12,295 45.0
Libya 1,623 1,179 72.6 5,226 765 14.6
Morocco 13,323 9,077 68.1 26,488 13,804 52.1
Tunisia 4,630 2,801 60.5 8,734 3,717 43.2
Total Maghreb 31,499 20,494 65.1 67,773 30,641 45.2
Total M&M 48,079 29,363 61.0 109,982 44.529 40.5

Source: United Nations. World Urbanization Prospects: The 1994 revision. Department for Economic and Social
Information and Policy analysis, Population Division, New York, 1995,




Table 3: Population development and the share of agricultural labor force

Total population (000's)

Agricultural labor as % total 1990
economically active population

Country 1990 2010 2020" 1990*
Iraq 18,078 30,422 38,013 16.1

Jordan 4,259 8,458 10,735 15.3
Lebanon 2,555 3,742 4,193 7.3

Syria 12,388 20,468 24,563 33.2
Total Mashreq 37,280 63,090 77,504 213
Algeria 24,935 38,636 44,428 26.1
Libya 4,545 8,724 11,448 109
Morocco 24,043 33,483 37,801 44.7
Tunisia 8,162 11,410 12,832 28.1
Total Maghreb 61,685 92,253 106,509 338
Total M&M 98,966 155,343 184,013 29.7

Source: Masood, 1995 (Productivity of irrigated land in the Arab Werld and Projects to Improve It, AOAD Statistics

1993).

Notes: 1Population Growth to 2010 and 2020 is based on the UN medium variant.
2The percentage share of the economically active population in agriculture of the total economically active population
for all of the above countries is almost identical to that of the total agricultural population in the total population.
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Table 4: Projected increase of urban population in the Arab countries (% of total)

Rural Urban
Countries 1990 2025 1990 2025
Mashreq 35 14 65 86
Peninsula 42 14 58 84
Nile Basin and African Horn 61 30 39 40
Maghreb 35 18 65 82
Average 46 21 54 79

Source: United Nations, World Population Prospects: The 1996 Revision. Annex 1.
Demographic Indicators, New York, October 1996.




e Liberalization of agro-industrial products (mainly sugar,

vegetable oils, and flour);

Liberalization of the marketing process for animal feeds;

Liberalization of the milk sector;

Privatization of animal health services;

Revision of investment codes for the agricultural sector and, in

particular, those directed to the non-irrigated sub-sector

(Arainfed agriculture=) and a revision of the types of state

intervention in rainfed zones (as opposed to irrigated lands);

and

¢ Removal of consumption subsidies for some goods and limits
on some others (e.g., bread) and establishment of
compensation schemes for the poorest segment of the
population affected by staple food price increases (DPAE,
1997; Thabet, 1996).

INDIVIDUAL NATIONAL EXPERIENCES WITH ASAP
MOROCCO

The way public structures handled their relations with other operators
in the sector changed substantially. The State released some activities to
the private sector and started charging users for the services provided
(e.g., animal health) or increased existing charges (e.g., water). Important
accomplishments were made in the irrigated sector where farmers were
given freedom to farm without having to abide by plans dictated by the
Ministry of Agriculture.

Trade in agricultural products has been extensively liberalized for
both exports and imports with the exception of some strategic products.
At this level Morocco opted for some protection measures in conformity
with new World Trade Organization (WTO) rules. Products such as
sugar, vegetable oils, milk, meat, and cereals are now freely traded but
with high protective tariffs. It has proved particularly difficult to
liberalize the wheat sector given the powerful interests involved.

On the domestic side, though some progress has been made, the
liberalization process has been relatively slow. A new law reorganizing
the market structure in grains has yet to be implemented, and is being
contested from all sides (farmers, millers, bakers, etc.). A similar
situation prevails for the seed sector (Tyner and Arndt, 1996).

Producer prices, for durum wheat, barley, com, rice and milk, sugar
beet pulp and bran, are no longer controlled and fixed; however, price
control continues on bread wheat, cotton, sugar, and vegetable oils.
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production and distribution structure? (ii) Has it also induced a radical
transformation in the rural economy and the emergence of an organized
and efficient food and feed system in production, marketing, and
consumption?

The next section examines the achievements and impact of the
reform process, focusing on both the crop and livestock sectors, with
particular emphasis on the commodities produced in the LRAs.

The implementation of ASAP in most countries has involved two
stages. Stage one focused on domestic reforms and, in particular, the
reshuffling of activities under state control, preparing the ground for
deeper market reforms in stage two. The second stage has been based
more on international trade reforms and market liberalization measures
aimed at introducing more flexibility in the way goods are allocated
between producers and consumers though market mechanisms. These
two different, though related, stages coincided with the conditions
associated with loans disbursed by the World Bank.

The Moroccan experience in structural adjustment was the most
comprehensive of the three WANA countries with a full structural
adjustment program for the agricultural sector. In the first phase (1985-
87), the adjustment package included 61 measures, three of which were
designated as necessary conditions for the first loan release, and five as
necessary conditions to release the second loan (Moussaoui, 1996). All
conditions mentioned above were met and prices were in some cases
increased to even higher levels.

With preliminary measures satisfactorily implemented, both
Morocco and Tunisia commenced deeper reforms in the late 80s. These
packages involved new policies affecting production, marketing, and
food consumption, which changed the relation between (1) domestic and
world prices; (2) state, para-statals and private sector institutions; and (3)
different operators at various levels of the marketing chain (Moussaoui,
1996; Thabet, 1996). The reforms implemented were:

e Liberalization of the fertilizer market by freeing imports,
removing subsidies and marketing controls, and allowing
private operators to handle the market;

o The use of world prices as reference prices and liberalization
of food/feed imports instead of the quantitative restriction
policies followed by para-statals, ministries, or affiliated
agencies;

o Liberalization of the grain sector from production to
distribution (for wheat, maize, and barley);
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medium- and high-income level groups and draining the
government budget unsustainably.

ASAP have therefore been designed to stimulate production, increase
efficiency in the sector, and remove the bottlenecks existing at different
levels of the production and distribution processes. The market-led
modernization of the agricultural sector and, in particular, rainfed
agriculture required the implementation of a strategy based on the
efficient use of resources and minimal government intervention by
dismantling or transforming the para-statals and state agencies for the
sake of sounder and more transparent financial management. With this
major change in the role of para-statals products should circulate freely
across regions. This free flow of goods across regions within a country
leads to higher market integration and allows more efficient allocation of
resources, not only across commodities but also among the different
agro-ecological production systems (irrigated, favorable rainfed and low
rainfall).

With the above strategy in mind, Morocco, Tunisia, and Jordan (and
to a lesser extent Algeria with its Avoluntary= adjustment program)
formulated their ASAPs with the following objectives:

® Major restructuring of public investment to favor short-term
investments with high profitability levels, but without
jeopardizing the financing of maintenance-related operations;

¢ Optimal allocation of resources supported by appropriate price-
policy-induced incentives;

o Modification of the role played by the State by rationalizing its
involvement in activities, where the private sector might
provide more efficient management, and an increase in fees
recovered for services still administered by the State;

¢ The development or the establishment of an agricultural policy
analysis unit in the Ministry of Agriculture; and

o The establishment of a natural resource and environmental
protection agency with close links to the Ministry of
Agriculture.

IMPLEMENTATION AND IMPACT OF ASAP
THE RECORD OF ASAP IN THE REGION

Two important questions which need to be addressed are: (i) Has
ASARP led to the liberalization of the agriculture sector with clear signs
and effects of competition, and massive dismantlement of the State
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Prices for wheat, barley, livestock, milk, vegetable oils, etc., played an
accounting role and, based on recommendations from the more
specialized ministrics, were set up in accordance with a central plan
prepared under the auspices of the Planning Ministry. In this setting,
implicit trade margins were often low and prices of final goods (e.g.,
flour, bread, meat and milk products) did not reflect differences in
distribution costs. This high interventionism led to huge budget deficits,
especially when mineral resources started to become scarce and when oil
prices declined.

The need to re-orient agricultural policy in WANA arises from these
problems of previous systems, whether within a centrally planned
economy where farmers follow government plans in land allocation and
crop choices, or a relatively liberal economy with strong government
intervention in the agricultural sector on the pricing side. The next
section discusses how this need materialized in some of the WANA
countries.

AGRICULTURAL SECTOR ADJUSTMENT: MOTIVATIONS, RATIONALE
AND OBJECTIVES

Agricultural Sector Adjustment Programs (ASAPs), have been
designed in Morocco, Tunisia, Algeria, and Jordan in order to remedy the
following problems (Thabet et al., 1992; Tyner and Arndt, 1996; World
Bank, 1994, 1997):

1. A bias in favor of commodities produced under-irrigated rather
than rainfed conditions, reflected by gaps in protection levels
for the two types of commodities. For rainfed agriculture,
prices were often set below world prices, leading to slow
growth in production, a lack of incentives for technology
adoption, and undercutting the subsidies given to inputs.
Furthermore, access to those inputs was often limited in the
LRAs;

2. Low levels of domestic production combined with high
demand spurred by rapid population growth opened the way to
costly imports (wheat, barley, meat, vegetable oils, and sugar);

3. The lack of competition in a sector burdened by state
intervention through controlled or semi-administrated prices
and quotas for the Astrategic= products leading to: (a) market
distortions and rent generation, mainly benefiting some
privileged individuals and (b) limited competitive behavior;

4. Direct subsidies for Astrategic= commodities (wheat, meat,
milk, vegetable oils, and sugar) benefiting primarily the
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e protect consumers and producers from the adverse effects of
high international price volatility; and

e accommodate changes in consumer demand by developing the
marketing system.

In order to maintain a competitive edge and promote exports,
governments put significant emphasis on the relation between labor
costs, producer prices, and consumer prices. Though efforts were made
to maintain consumer prices at a Asocially= acceptable level, the State
tried also to secure profit margins that would encourage farmers to
increase production and yields. Direct government intervention in
agricultural marketing involved either setting low prices or defining
quantities that must be sold to para-statals, and fixing producer prices at
a level judged sufficient to achieve desired levels of production, while
keeping retail prices at relatively low levels. Differences between low
retail prices and producer prices were met through high financial
transfers to processors and wholesalers.

State intervention in the region ranges in strictness from situations
where the government fixes retail, wholesale and farm prices to a milder
role where the governments permit various forms of private markets. In
the latter category, prices for some commodities produced in the LRAs
are set by the free market (e.g., pulses, lamb meat, and forage). For
commodities where prices have been set at different layers of the
marketing system (farm, wholesale, processing, or retail), this has
generated a complex, inefficient, burdensome, and costly system of
government transfers to compensate some segments of the product
channel often without any real justification and/or need.

On the input side, government intervention has been through price
fixing, often at relatively low levels for fertilizer, feed concentrate, seed,
irrigation water, and credit. Subsidies for inputs have taken different
forms, levels, and, in some states, preferred beneficiaries, depending on
the kind of economic system in place. In Algeria, socialist sector farms
had direct access and priority to subsidized inputs. In Syria, factors of
production were distributed to the farms that agreed to fulfill the State
production requirements. In some countries cooperatives tend to have
priority in input allocation, even when inputs were available through
private markets. Discriminatory prices and preferential input allocations
limited their accessibility to ordinary farmers, especially those in the
LRAs.

The main features of a centrally controlled agricultural sector
(particularly for Astrategic= commodities) were dictated by the need for
government coordination through plans that distorted relative prices.
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presents results of multi-market and community model simulations for
selected WANA countries.

MARKET REFORMS IN WANA

What have we learned from structural adjustment in the region and
what are the implications for the future? Can we substantiate the claim
that the LRAs will be hit disproportionately harder than other eco-zones
as a result of policy reforms? In order to address these questions, a
description of the policy reforms is required. This description starts with
the past and current economic context of a sub-group from the eight
WANA countries that have initiated and/or implemented market
liberalization. Countries in this sub-group include Morocco, Tunisia,
Algeria, and Jordan. The other four countries have started reforming
their agricultural sectors but within less ambitious structural adjustment
packages.

PRE-REFORM ANALYSIS

In order to understand the financial and economic environment in
which structural adjustment was implemented, as well as the
determinants of the new policy in the reform-group, it is important to
review the broad lines of economic policy making that prevailed before
the adoption of the reform packages. For most WANA countries,
balance of payment and large budget deficit problems required
improving the efficiency of the institutions despite externally generated
shocks (e.g., second oil shock, drop in phosphate prices, rise in the value
of the dollar, and high interest rates). Reliance on foreign debt increased
year after year and its service drained the Treasuries even further.
Reserves in foreign currencies reached a low point when they covered
import costs for only two weeks. This led inevitably to drastic
restrictions in imports and major cuts in public spending. That situation
can be characterized by: (1) excessive borrowing by inefficient State-
owned-enterprises, and (2) discrimination against traded and exportable
goods. Agricultural price policies were designed with the following
objectives to:

¢ provide food for low income urban populations at affordable
prices;

e set prices at a level that would provide just enough incentive
for farmers to produce;

¢ maintain farm income at socially acceptable levels;

e increase farm productivity and production with input subsidies;
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Implementation of recent economic and market reforms in WANA
countries such as Morocco, Tunisia, Algeria, Jordan and Syria has
suffered from a lack of understanding of how different approaches to
reform affect food security, rural welfare, and poverty. As a result,
market liberalization or even limited output and input price reforms have
not been as effective as hoped, particularly for the poorer low rainfall
segments of agriculture. Quantitative policy information related to rural
development with a focus on human welfare and natural resource
management is especially needed during times of economic transition,
(for example from centrally planned to market economies) when the
options and impacts are often not clear or well understood. Limited or
inadequate knowledge about the effect of economic transitions can have
a negative impact on how new agricultural technologies are obtained and
used.

Agricultural policy in WANA countries has now entered a phase
where fundamental market reforms and changes in income support
policies are necessary. It is important for policy-makers to gather
reliable information on the impact of GATT on agricultural trade when
coupled with structural adjustment. The transition from a planned
agricultural sector to a dynamic agro-food system closely integrated
within a global and open market economy involves a complex process of
institutional, structural, and behavioral change not only for the private
sector but also for the govemments. WANA countries have moved along
this transition at different paces and to different degrees. This paper will
examine these early reform measures in a comparative perspective, with
particular interest in identifying how economic liberalization is
conducted and how it affects the low potential areas associated with
rainfed agriculture, the LRAs.

The above list of problems faced by rainfed agriculture provided the
motivation to undertake a historical and cross-country comparative
analysis of the impact of current and future market reform policies on the
feed-livestock sector in a macro and micro context. The main focus of
this paper is on domestic input/output price reforms and trade policy.
Though other aspects related to investment, infrastructure, and monetary
and exchange rate management have an impact on agriculture, the
emphasis here will be on measures related to subsidies, taxes and tariffs.
The specific objective is to look at the impact of market liberalization on
barley and sheep production in the low rainfall or more specifically the
low potential areas, and its possible effect on incomes, resource
management and technology adoption. Section I provides a descriptive
analysis of structural adjustment programs in the region while Section II
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distribution between farm types. To ensure that they benefit from the
new liberalized environment, it is particularly important to establish
direct income transfers to those farmers with limited potential.

THE NEED FOR POLICY RESEARCH

Policy research in WANA is justified on grounds that the current
situation of the agricultural sector in countries of the region is difficult.
Rising populations, expanding gaps between food consumption and
production (filled by greater dependence on import markets), and
perceived acceleration of resource degradation in the LRAs have alerted
many to the need for policy review. There is a real need to identify and
analyze altemmative national and even regional policies for meeting food
needs on a sustainable basis and for sounder management of natural
resources. In order to make full use of this analysis, research results have
to be made available to those in positions to apply or use them. There is
a need to strengthen institutions conducting research on agriculture
policies (e.g., NARS), as well as those in a position to apply such results
(ministries, local government agencies, NGOs, etc.). The combination
of appropriate policies and improved agricultural technologies can make
it possible to achieve the goals of sustainable improvement in the
productivity of agriculture, as well as diversification and substantial
increases in rural incomes (IFPRI, 1996). This is why policy research is
vital. Not only can it maximize positive impacts on human welfare of
technological innovations in crop and livestock production, and water
and rangeland resource management, but it also has the potential to
provide solutions to some of the broader problems confronting the
region, such as poverty reduction, improvement of human nutrition, and
sustainable development of the dry areas.

The eight WANA countries have pursued various mineral or
industry-led growth strategies; a service and light manufacturing based
economic development, emphasis on import substitution, or a
combination of these strategies. Government participation and
involvement in production and distribution activities is a feature found
in all WANA countries. Though the dominance of the State ranges from
the most radical intervention to a less substantial role, the impact has
been widely felt in all sectors of economic activity and, in particular, by
agriculture because of its strategic nature. Government involvement has
been expressed in diverse forms: ownership of enterprises, price controls,
import and export controls, market regulation, and the planning of
production, distribution, and consumption of goods.
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ABSTRACT

This paper summarizes results obtained from research activities
conducted in the Mashreq/Maghreb Project (M&M). The specific
objective is to look at the impact of market liberalization in the context
of structural adjustment at the sector and the community level, with
particular emphasis on barley and sheep production in the low rainfall (or
low potential) areas (LRAs) and the possible effect on incomes, resource
management, and technology adoption. The paper provides a descriptive
analysis of structural adjustment programs in the region and presents
results from multi-market and community model simulations for selected
WANA countries.

A comparison is made between Tunisia and Jordan on the basis of
price policy changes in the crop and livestock sectors. Results from
multi-market models show that market liberalization has a substantial
impact on incomes, production and consumption in the LRAs. However,
the impact seems to be less severe in Tunisia than in Jordan because of
potential income generating alternatives to the traditional crop and
livestock activities. The impact on imports is particularly important and
more so for livestock products than for wheat and barley.

At the community level, simulations were made on the impact of
trade reforms such as changes in tariff structures for key crop and
livestock commodities. Results show that market liberalization generates
an important trade-off between income growth and income distribution.
When substantial income increases are obtained at the community level,
price policy changes tend to also generate a less equitable revenue
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direct assistance to the poor through the kind of investments in LRAs
mentioned above. Small farmers and herders would benefit more under
the new systemn, and the environment would be improved rather than
further degraded.

Given their difficult agroclimatic conditions and scarce water, the
potential for continuously raising agricultural productivity in the LRAs
is limited. Therefore in the longer term, the number of people dependent
on agriculture in these regions must diminish, otherwise per capita
incomes will stagnate and fall further behind the rest of the eceonomy.
There may be possibilities for diversifying the regional economy in the
LRAs to increase nonfarm sources of income. But reduced population
growth and out-migration will also need to play important roles. Both
require increased investments in rural people in order to enhance their
opportunities for self advancement. Both also require time. For these
reasons, governments must play an active role in managing the transition
problems of the LRAs.
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Fifth, to strengthen livestock markets, particularly for live animal
transactions across ecozones. Current practices of slaughtering young
range-reared sheep at very low weights are extremely wasteful, andin
situ fattening depends on use of subsidized feedgrains trucked into the
LRAs. Removal of price protection and feed subsidies should encourage
greater fattening off the range.

Sixth, to invest more in the education and health of poor people to
increase their opportunities for self-advancement, either through better
farming (including diversification into high-value crops like olives),
migration to jobs in other regions, or development of local nonfarm
activities.

Seventh, to the extent that the above strategies do not fully resolve
problems of continuing degradation of the steppe and soil erosion in
cropped areas, to introduce appropriate regulations and taxes on the
misuse of natural resources in the LRAs, and targeted subsidies to
encourage investment in sustainable resource management by farmers
and communities when important off-site environmental costs will
otherwise be incurred.

If the above strategies were followed, significant changes in the
farming systems of the LRAs should occur. Use of feedgrains to
supplement grazing would become less profitable, and there would be a
shift towards more extensive livestock production systems with increased
dependence on the range as a source of forage, but at lower stocking
rates. This might lead to a sharp reduction in fattening in the LRAs, with
weaned lambs being sold to farmers in higher rainfall areas for finishing.
With lower stocking rates and improved control of grazing, the value of
range production would increase relative to plowing for barley, while the
costs of the latter would become more expensive. This should lead to a
decline in plowing of the steppe for barley production, and increased
investment in rangeland improvements. Better endowed cropland in the
landscape (e.g., wadis) would also become more valuable for feed and
forage production, and farmers might find it economically worthwhile to
invest in improving these resources, (e.g., through water harvesting,
small scale irrigation, reseeding, phosphate application, and fencing.

Economically, there would be a decline in the total value of
agricultural production produced in the LRAs. However, with the shift
to more extensive farming practices, costs should also decline and the net
impact on farm income (ignoring the value of subsidies lost) might still
be positive. Since large subsidies would no longer be required to sustain
unprofitable activities there would be substantial financial savings to
government. These savings could be used for other purposes, such as
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policies have also encouraged farmers to plow up rangeland for
continuous barley production, which is leading to pest and disease
buildup and to soil erosion. The problems are exacerbated by property
rights systems that encourage plowing as a way to assert land rights, and
discourage proper management or improvement of the range.

If these hypotheses are correct, then continued agricultural growth in
the LRAs without major changes in policy and property rights systems
seems destined to lead to worsening poverty and environmental
degradation, possibly to the point where the entire farming system
collapses. A major realignment of government policies to achieve a
different type of agricultural growth is urgently needed; one that is
efficient and not dependent on government subsidies, that is beneficial
to the poor and is environmentally sustainable.

There are seven pillars to the needed strategy.

First, to correct policies that distort economic incentives and
encourage farmers to over-stock and over-cultivate the range, and to
pursue excessively capital intensive production practices. Ongoing
structural adjustment programs and market liberalization polices should
help, although additional attention may be needed to modify drought
relief programs so that they do not inadvertently encourage farmers to
over-stock the steppe.

Second, to correct property rights problems and empower local
herders to promote better management of grazing on the steppe, and
investments in improving and rehabilitating rangeland.

Third, to redirect agricultural research and extension towards the
problems of smaller farmers and herders, assuming that appropriately
modified policies and property rights will make supplementary feeds and
mechanization relatively more expensive, and will increase farmers=
concern about environmental sustainability. This will require higher
priority to integrating social and biological research so as to improve
understanding of the complex linkages and tradeoffs between growth,
poverty alleviation, and the environment, and to target research and
extension more effectively to productive but less exploitive low rainfall
land use systems linking crops, livestock, and markets across ecozones.
Opportunities for increasing farm incomes through planting drought
tolerant tree crops appear promising, but will require improved tenure,
better access to credit, and technical support for their successful adoption
by small farmers.

Fourth, to invest more in rural infrastructure, and to improve access
to credit, marketing and input services for small farmers,
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LRAs of WANA has worsened poverty and environmental degradation.
Moreover, while the poor have been negatively impacted by
environmental degradation, they have not been the major cause of that
degradation.

To elaborate on these linkages more fully, it may be useful to
summarize the issues in the form of key hypotheses for discussion at this
Conference.

Hypothesis I. Agricultural growth in the LRAs has been of greater
benefit to large farmers and herders than to small farmers and herders.
This results from a set of policy and property rights interventions, and
agricultural research priorities that are biased in favor of larger farms and
herders and of more capital intensive production systems.

Several govenment policies have favored large flock sizes (e.g., feed
and sheep subsidies) and highly mechanized farming (e.g., credit and fuel
subsidies), encouraging excessive consolidation of land by the few, and
excessive displacement of labor by machines in farming practices.
Poorly defined ownership rights over the range, and ineffective
regulation of nationalized grazing areas, have contributed to the loss of
traditional access rights for many small herders, particularly nomadic and
transhumant groups, reducing or eliminating an important source of feed
for their flocks. Similarly, policies that encourage excessive
mechanization have contributed to crop encroachment on the steppe,
which in turn has led to increasing privatization of land and loss of
access by many of the poorer herders. Agricultural research and
extension has been underfunded, and has focused principally on the
problems of farms that rely on subsidized mechanization and subsidized
feeds, thus inadvertently contributing to a large farm bias.

Hypothesis II: Environmental degradation in the LRAs is driven
more by inappropriate policies and insecure property rights than by
poverty.

By distorting economic incentives in favor of barley and sheep
production, and encouraging excessive mechanization, government
policies have encouraged farmers to keep too many livestock in the
LRAsS, and have increased their dependence on supplementary feeds and
water trucked in from higher rainfall areas. This has led to excessive
stocking rates on the steppe, and to year-round grazing that is particularly
destructive to the indigenous species of forage plants, and induces soil
erosion. Drought assistance programs that rely on feed and sheep
subsidies add to the problem because farmers no longer have the
incentive to reduce flock sizes in drought years, which traditionally
provided a natural check on the growth of stocking rates. These same
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conservative nomadic systems of animal husbandry have
largely been abandoned.

¢ Invasion of the grazing areas by trucks and water tankers,
causing damage from wheel traffic; and enabling graziers to
keep animals on the range for longer periods than in the past,
with supplementary feed X even in drought years.

e Damage to natural vegetation from overgrazing, and erosion
from mechanical cultivation interact with drought to create a
downward spiral of degradation which raises the risks from
future droughts.

An important question is why farmers pursue these practices when
the resultant resource degradation may be costly to themselves and their
families. The driving factors include several of those that contribute to
low productivity growth and poverty. They fall into four categories:

1. Sectoral and national policies which encourage extension of
mechanized cereal cultivation into fragile low rainfall soils
these include producer subsidies on cereal prices and inputs,
consumer subsidies on bread, and subsidized fuel prices;

2. Policies which provide incentives to farmers to keep more
animals on the range for longer periods: cheap fuel and credit
for trucks and water tankers; untargeted subsidies for feed
distributed on a per animal basis under drought relief
programs; tariff protection of imported meat, and
encouragement of exports of live animals to neighboring
countries.

3. Inadequate property rights and outdated legislation which
discourage investments in land improvements and
technological change, and open the rangelands to uncontrolled
abuse by inappropriate cultivation and livestock
mismanagement.

4. Population pressure, and skewed distribution of land within the
LRAs, leading to impoverishment and inability of small
farmers to adopt sustainable crop and livestock practices or to
maintain enough animals to meet their family income needs.

LINKS BETWEEN AGRICULTURAL PRODUCTIVITY,
POVERTY AND THE ENVIRONMENT

Normally, one expects to find a high degree of complementarity in
less-favored lands between the goals of agricultural growth, poverty
alleviation and the sustainable management of natural resources.
However, the pattern of agricultural growth in recent decades in the
68



inexperience in commercial dealings, and limited access to
extension and credit; but both sexes suffer in seeking job
opportunities elsewhere from the lack of investment in
education in those areas.

ENVIRONMENTAL DEGRADATION

It is now widely believed that environmental degradation in the
LRAs has increased progressively over the last 50 years, to the point of
crisis. A recent World Bank study estimates that rangeland area in the
Maghreb countries has decreased by about 10-13 percent since the mid-
1970’s, and that less than 20 percent of the total remaining is considered
to be in satisfactory condition (World Bank, 1995). The contribution of
natural grazings to animal feed supply has declined in many countries,
increasing the need for grain supplements and resulting in dietary
imbalances (Nordblom and Shomo, 1995). Wind erosion and loss of
seedbanks are particularly grave symptoms in the steppe: water erosion
and runoff from watersheds cause serious downstream externalities. The
latter include siltation of dams, reduced stream flows, lower recharge of
groundwater tables, flash-floods in wadis, and pollution of drinking
water.

The major causes of degradation are:

o Small ruminant numbers have approximately doubled since
1950 despite a significant shrinkage of the total range area,
reflecting strong pressures of demand for red meat, high tariff
protection and price distortions, subsidized supplementary
feed; and, in West Asia lucrative livestock export markets.

o Encroachment of mechanized barley production on to the
steppe for livestock feed; expansion of continuous barley with
elimination of fallow and no added fertilizer, thus mining soil
fertility, creating crop disease hazards, and exacerbating wind
erosion.

o Urbanization, road construction, and a considerable expansion
of drought-tolerant tree arca has put further pressures on
rangelands.

o Fuelwood collection from steppe and upland grazings, as a
primary fuel source for heating and cooking: annual wood
consumption per family in Morocco being estimated at over 4
tons.

e Lack of appropriate technology for sustainable range
management in a situation where private investment is
discouraged by lack of secure land rights, and traditional
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million sheep (25 to 30 percent of the national flock) were lost
in the 1983-84 droughts (Oram, 1997). Cereal crop yields have
been cut by 50 percent during droughts in several countries; in
Iraq there was almost a complete failure, both of crops and of
range vegetation, in 1983 (Adary, 1997).

The impact of drought is especially severe on small
livestock owners whose animals are often their only source of
savings as well as of income. Larger flockmasters, especially
those with arable land may be able to store forage from good
years to tide them over, as well as to buy supplementary feed
if necessary. They are also better equipped with trucks, water
tankers and farm machinery, and can move stock around to
avoid drought and search out better grazings, or to market
animals before they lose condition or die. Small farmers may
lose everything and become destitute.

Difficulties of supporting large nuclear families on small
farms. Population in the region is growing at over 2 percent per
year, and life expectancy is increasing. Despite a decline in the
share of agricultural population in the total population from
58.5 percent in 1960 to only 24.9 percent in 1995, the number
of people in the sector has risen by 2.2 million over that period
(FAOQ, 1996). One result has been a massive exodus of adult
males from small farms to seek work on other farms, in urban
areas, or in other countries.

Governments have largely neglected investment in the LRAs,
compared to the higher rainfall and irrigated regions: both with
respect to infrastructure and to research/

extension. Given the remoteness of many rural communities
in these areas and the lack of social amenities there, the
improvement of basic local services and access to markets may
be one of the most important steps that governments could take
to improve the lot of the poor, and especially that of women.
Inequality of opportunity within farm households, especially
with respect to women. Women play a particularly important
role in care of livestock, but do not necessarily reap an equal
share of the returns: they generally have lower levels of
literacy and poorer health care than men, and in many outlying
villages are forced to spend much of their time collecting fuel-
wood and water. When male heads of households leave for
work elsewhere the burden on their wives may increase.
Women suffer more than men from lack of education,



POVERTY IN THE LRAs

Largely because of the region’s oil resources there is a popular
concept that WANA is a land flowing with milk and honey, with very
little poverty, but a recent World Bank report shows that the percentage
of the population below the poverty line is greater there than in Latin
America or East Asia (World Bank, 1992). That report does not
disaggregate poverty by ecological region, however in WANA it is
generally believed that it is most prevalent in the low rainfall rural areas
with less than 300 mm of mean annual precipitation.

The principal causes of poverty include:

¢ Insufficient access to land in most countries, with the majority
of arable farms being under ten hectares in size, while the bulk
of the cultivated area is in the hands of a few large landowners.
A similar asymmetric relationship exists with respect to flock
size and ownership. Those who have limited access to land or
to irrigation in this harsh environment are condemned to
poverty unless they can find alternative employment. Recent
surveys show that a significant number of farm families are
virtually landless.

o Lack of secure tenure, particularly in the rangelands which
have historically been a main source of sustenance for the
small ruminant livestock that are the mainstay of agricultural
income in the LRAs. Nationalization of these lands by
governments after World War II, together with measures to
resettle tribal nomads, have created a vacuum of responsibility
for the sustainable management of the resource which the
states have not been able to fill. This has been a disincentive
to private investment in range conservation and technological
change, and opened the way to mechanized cultivation of the
range and to escalation of animal numbers on the remaining
steppe grazings. A further obstacle facing land-scarce people
is lack of collateral for loans to acquire land or for other means
of adding to their income, such as planting olive trees or
cottage industries.

¢ Low agricultural productivity due to low and unstable rainfall,
lack of appropriate technology, uncertain property rights, and
reluctance of small farmers to put their families at risk by
investing in unfamiliar crops or production inputs.

e Losses of crops and livestock from drought. In Morocco 25
percent of the cattle and 30 percent of the sheep perished or
were sold prematurely in the 1981-82 droughts, in Syria 2.5
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combination of measures might be required to reverse existing negative
trends through linking growth and poverty alleviation while preserving
the integrity of the natural environment.

AGRICULTURAL GROWTH IN THE LRAs

Rainfed production in the LRAs has risen unevenly; growth has been
achieved principally by expanding the area cultivated, especially of
barley; by raising the numbers of small ruminants on rangelands, and by
dramatically increasing the use of purchased feedgrains. Productivity
growth through yield increasing technology is largely confined to
ecozones with mean annual precipitation between 300 and 400 m, as is
diversification of annual cropping systems; below 250 mm, use of
modemn varieties, fertilizer and herbicides has been small, and the
cropping pattern is dominated by cereals. There has been little or no
improvement in rangeland productivity, in fact the converse is the case.

Principal reasons for continued low productivity include:

o The aridity of the climate, with highly variable precipitation
both between and within years and frequent droughts;

¢ Risk-aversion to adopting new crops or unfamiliar cultivars,
and to expenditure on purchased seeds and fertilizers,
especially by low-income farmers; and

e Resource degradation: a ‘chicken-egg’ situation resulting from
the incursion of cultivation into marginal lands and an increase
in animal numbers on a shrinking area of natural grazings.

Inadequate research and extension effort on problems of the LRAs,
and weak links between technology and the social sciences have impeded
the adoption of a holistic approach to resource management and the
establishment of a research strategy which balances growth, equity, and
sustainability. Piecemeal technical solutions, for example breeding more
drought-tolerant barley cultivars, increasing fertility of sheep, and
unselective supplementary feeding may actually encourage ploughing of
steppe areas and overstocking of rangelands, thus trading the long-term
wealth of the resource for an ephemeral gain in production and increased
exposure to drought losses.

Other disincentives to invest in improving the resource base include
nationalization of rangelands, insecure property rights which inhibit
significant long-term investments, and distortionary policies and
subsidies creating perverse incentives to unsustainable resource
management (Ngaido et al., 1996).
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The paper concludes that continued agricultural growth along these
lines threatens the collapse of the entire farming system, and proposes a
major realignment of government policies to achieve a different pattern
of agricultural growth which is more efficient, equitable, and
environmentally sustainable, and less dependent on subsidies. This
strategy would rest on seven pillars which are elaborated in the final
section.

Successful implementation of these measures would probably reduce
the total value of crop and livestock production from the LRAs, but at
lower costs, so that net incomes might not suffer. Subsidy costs to
governments would decline, thus releasing funds for research and for
productive investments beneficial to small farmers and herders and to the
quality of the environment. In the long run, however, the number of
people dependent on agriculture there must decline, and governments
must find ways to reduce population growth, diversify the rural economy,
and invest in rural people to enhance their opportunities for self-
advancement.

THE CRITICAL TRIANGLE: LINKAGES BETWEEN
GROWTH, POVERTY, AND THE ENVIRONMENT

It is now widely recognized that agricultural growth, food security,
and poverty alleviation are closely linked, but that their achievement over
the long term depends on sustainable management of the environment.
Nevertheless, these linkages are often complex and cannot be taken for
granted,; it is necessary to understand their nature and how they interact
under specific social, economic, and agro-ecological circumstances in
order to frame policies which capitalize on their interactions and avoid
attaining one goal at the expense of the others. It may be relatively easy
to promote rapid short-term agricultural growth by manipulation of
exchange rates, taxes, subsidies, and interest rates, and by concentrating
investment selectively on certain sectors or ecological zones; but at risk
of creating long-run environmental problems, or leaving significant areas
of a country in poverty.

In WANA the LRAs embrace a significant share of the arable land
in the region, virtually all of the steppe rangelands, and much of the
upland watersheds. In addition to being the main locus of poverty they
are reported to be severely degraded, largely as a result of human
activity. While degradation is not solely of recent origin, there is strong
evidence from the work of the M&M teams and other recent studies that
it is accelerating. Key issues to be explored in this paper are the forces
driving these changes, the role of government policies, and what
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GROWTH, POVERTY AND THE ENVIRONMENT IN THE LOW
RAINFALL AREAS OF WEST ASIA AND NORTH AFRICA

Per Pinstrup-Andersen, Peter Hazell, Peter Oram®

ABSTRACT

In an ideal world sustainable agricultural development would be
achieved by means that simultaneously contributed to productivity
growth, poverty alleviation, and sound environmental management: the
‘critical triangle’.

This paper examines progress towards the attainment of this goal in
the low rainfall areas (LRAs) of West Asia and North Africa. It finds
that while agricultural output from these areas has increased, growth has
been achieved largely by means that have favored the more affluent
farmers and herders, and at the expense of environmental integrity.
Those means include national and sectoral policies (cheap fuel, cheap
credit for machinery, subsidized supplementary feed, producer and
consumer subsidies, and high levels of protection on cereals and meat),
which have created perverse incentives to exploit the natural resources.
Nationalization of rangelands and lack of secure property rights have
opened the steppe to mechanized cultivation and acted as disincentives
to sustainable investment. Yields per hectare of arable land or per head
of livestock have not risen: if anything they have declined. Research and
extension policies have favored the high rainfall and irmigated areas, and
failed to find solutions to equitable agricultural growth of the LRAs.

Two hypotheses are postulated for discussion. These are:

o That current patterns of agricultural growth in the LRAs have
been of greatest benefit to the larger farmers and herders; and

e That environmental degradation there is driven more by
inappropriate policies and insecure property rights than by
poverty.

*Per Pinstrup-Andersen is Ditector-General of the International Food
Policy Research Institute (IFPRI), Washington, D.C., Peter Hazell is Director of
the Environment and Production Technology Division at [FPRI, and Peter Oram
is Research Fellow, Emeritus, at IFPRI.
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Table 7: Desertified and threatened areas in Mashreq and Maghreb countries

Area threatened by
Country Desertified area desertification Total area Km?
km2 [ (%) km2 | (%)

Mashreq
Iraq 166,687 38.10 237,365 54.30 437,500
Jordan 75,000 81.52 15,230 16.45 92,000
Lebanon X X X X 10,400
Syria 18,500 9.99 109,020 58.87 185,780
Total Mashreq 260,187 35.85 361,615 49.83 725,680

Maghreb
Algeria 1,970,000 82.74 230,000 6.99 2,381,000
Libya 1,625,877 90.00 380,635 10.00 1,806,530
Morocco 455,000 64.10 195,000 27.43 710,850
Tunisia 65,000 39.73 59,000 36.06 163,610
Total Maghreb 4,115,877 81.31 864,635 17.08 5,061,990
Total M&M 4,376,064 75.61 | 1,226,250 21.18 5,787,670

Source: Nour Eddien Akrami, 1994. Desertification in the Arab Countries Studies on the Environmental
Impact on Range Resources in the Arab World, AOAD, Chap. 3, p. 59.
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Table 6: Ruminant livestock population of Mashreq and Maghreb countries (000)'

Countries 1965* 1994%
Sheep Goat Camel Sheep ] Goat I Camel

Mashreq

Iraq 11,040 1,845 330 9,005 1,506 6

Jordan 803 651 19 2,211 814 32

Lebanon 87 442 1 682 876 2

Syria 5,075 1,380 17 11,257 1,035 6

Total '

Mashreq 17,005 4,318 367 23,155 4,231 46
Maghreb

Algeria 5,580 2,642 225 17,842 2,544 114

Libya 949 1,475 64 5,614 1,350 147

Morocco 15,150 7,500 185 15,595 4,431 30

Tunisia 3,767 527 190 6,137 1,351 37

Total

Maghreb 25,446 12,144 Gé“ 45,188 9,676 ﬁ

Total M&M 42,451 16,462 1,031 68,343 13,907 374

1Excluding cattle
Source: Compiled from FAO Statistics Yearbooks.




Table 5: Land use in the Mashreq and Maghreb countries 1965 and 1994 (000 ha)

1965 1994

Total | Arable Other | Irrigated Total Arable Other | Irrigated

land | lang | PoStOre | Forest | g land land | lang | Fasture | Forest | o land
Irag 43397 aglo| 4060 1953| 32574 1,000 43737 575 4000 192| 33795 2,550
Jordan 9718 | 1,177 100 15| 8316 57| 8,893 05 71 0 7.627 o
Lebanon 1,023 276 8 % 45 ® 103 306 10 50 627 %8
Syria 18457 | 6523 | 8298 | 446 3,190 579 | 18378 | 5.527| 8299 47| 4065 1,082
Total Masheq | 72,595 | 12,786 | 12,466 | 2,618 | 44,725 1ms| 72031 11988 13,00 829 | 46114 3784
Algeria 238,174 | 6.863 | 37,780 | 2,549 | 190,982 259 | 238,174 | 8043 | 31,597 ]  3.950 | 194584 355
Libya 175,954 | 2,509 | 7,400 | 491 | 165,554 13| 175954 | 2,170 13,300 840 | 159,644 470
Morocco 33,634 | 7,066 | 12,500 | 5302 | 19,766 199 | 44,630 9291 | 21,000 8970 5369] 1258
Tunisia 15536 | 4406 | 3,250 | 674| 7206 74| 15536 | 4952 3.103 676 | 6,805 385
Total Maghreb | 474,208 | 20844 | 60930 | 9,016 | 383,508 655 | 474294 | 24456 | 69,000| 14436 366402| 2,668
Total M&M | 546,893 | 33,630 | 73,396 | 11,634 | 428,233 2370 | 546325 | 36444 | 84100 15265| 412516] 6452

Sources: FAO Yearbooks, Published by FAO Arab Agristatistics 1995. Agristatistics Year Book 1995, Published by AOAD.
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(Moussaoui, 1996). The situation on the consumer side is analogous;
prices of “high quality” flour, sugar, and oils are still controlled and in
some cases subsidized.

On the input side most prices have been liberalized with subsidies
reduced and to be finally removed completely. Seeds, fertilizers,
pesticides, and machinery are no longer subsidized or price controlled.
Water charges have increased substantially, reducing the burden covered
for many years through the government budget.

However, a new strategy is emerging in government support. So far,
subsidies have been geared more towards small farm investment
financing than particular inputs or outputs. A new form of financial aid
from the State is apparent in rural areas. To be eligible the beneficiaries
financial resources have to be directed towards agricultural equipment,
land and water use improvements, genetic improvements, storage,
conservation, or other defined activities (World Bank, 1997).

TUNISIA

Reforms have been undertaken since 1989 supported by two World
Bank loans, as in Morocco. There has been substantial progress with the
removal of input subsidies for fertilizers, animal feed, pesticides and
herbicides, seed, irrigation, and mechanized services. However, measures
related to the reduction of price supports and deregulation of state-run
marketing monopolies and farm extension services are only being
implemented slowly.

Progress towards reducing State intervention in the food marketing
system has been very slow. For wheat, private imports have been
allowed, but the dominance of the State marketing board, the “Office des
Cereales” (OC), remains strong. Given the size of OC’s operations and
its storage facilities, it is difficult for private operators to compete with
the state agency. The State also intervenes, through price support to
domestic producers via OC, by offering prices that are 30-40 percent
higher than intemational prices. Meat and milk imports were liberalized
in 1990/91 but subsidized sales by State-owned-enterprises have made
it very difficult for the private sector to gain any market share (World
Bank, 1995).

Thus, there is a need to reassess progress made in agricultural policy
reforms and especially those reforms related to price supports and credit
subsidies to cereal production. It has even been suggested that price
supports and subsidies should be replaced by direct income support to
those cereal farmers producing with very low yields in marginal lands.
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JORDAN

Given the relatively new experience with structural adjustment, it is
still premature to evaluate progress. Discussions are currently being held
on how best to efficiently implement domestic and international reforms.
The projected policy reforms under ASAP (CATAD, 1996) that are most
relevant to the LRAs are to: 1) eliminate livestock feed price subsidies
and adopt a plan for withdrawal of the public sector from barley trade;
2) eliminate the procurement subsidy on domestically produced cereals;
3) eliminate import restrictions for agricultural production; 4) implement
a new pesticide regulatory framework; 5) adopt and implement revised
regulations for rangeland use and access; 6) eliminate the public sector
monopoly on mutton/lamb slaughter; and, 7) remove controls on price
and margins of major fresh and processed agricultural commodities.

A QUANTITATIVE ASSESSMENT OF THE IMPACT OF
MARKET LIBERALIZATION ON THE LRAs

MULTI-MARKET MODELING: METHODS

The tool selected to analyze the impact of market liberalization on
the LRAs of WANA in the context of structural adjustment is commonly
referred to as a multi-market modeling framework. This approach
extends the partial equilibrium analysis where the impact of policy
instruments is measured with respect to a single commodity to an
analysis where interactions among markets on the output, as well as the
input side, are explicitly recognized (Braverman et al. 1987). It allows:
(1) the dis-aggregation of a country into several regions, provinces,
farming systems, or consumer groups; (2) explicit substitution and
complementarily relations between outputs on the production side and
the consumption side; and (3) the identification of economic and
technical relations between outputs and their related factors of production
(Sadoulet and de Janvry, 1995). Itis also possible to trace the impact of
particular price and non-price policies and reforms or shocks on
production, consumption, and incomes by region and government
revenues and expenditures.

The different output producing regions constitute the basic units of
the model (Table 1). Each country was divided into low (LRA),
intermediate, and high rainfall areas (HRA). This distinction is more
than just a geographical characterization: these zones are different in
terms of socio-economic characteristics. While the HRA is a potentially
favored area when it comes to economic opportunities, the LRA is
limited with regard to the crops that can be produced and the type of
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activities that can be undertaken. The provinces or governorates in the
LRA rely primarily on barley and livestock for their livelihood, while the
HRA draws its agricultural income from vegetables, fruit trees and
horticultural products in addition to cereals. Because the focus of this
research is on the LRA, no attempts have been made to introduce HRA-
specific commodities. On the demand side, the distinction is usually
made between rural and urban zones to reflect different consumption
patterns. When this distinction is not warranted, a national demand is
considered. There are tradable commodities (wheat, barley, and lamb)
and non-tradable goods (e.g., cheese in Jordan; pastures, forage, and
sheep in Tunisia) in the country models. For a non-tradable commodity,
the balance between demand and supply determines the equilibrium price
and quantity. On the other hand, for a tradable commodity, the
equilibrium between demand and supply is obtained through quantity
adjustments with prices being the exogenous border prices corrected by
the relevant trade distortions (taxes, tariffs and subsidies).

The small country assumption is used in this analytical framework.
Most WANA countries face an infinitely elastic demand and imports
could be supplied in unlimited amounts. Various policy scenarios are
presented as alternative packages in the market liberalization scheme and
evaluated with respect to a baseline scenario. This baseline represents the
government strategy for a base year chosen differently for the countries
included in the study (more details on the specific features can be found
in Lachaal et al., 1997; Jabarin and Chaherli, 1997; and Moussaoui et al.,
1997). The policy options investigated fall into three major packages:

Package I: Removal or reduction of feed subsidy. This package is
used to analyze the importance of the feed subsidy policy instrument for
the low rainfall economy;

Package 2: Alignment of domestic prices on international prices
through reduction in price support and/or tariffs (along with GATT
support reduction measures);

Package 3: combined reduction or elimination of producer and
consumer price support depending on the commodity (along with ASAP
measures). For Tunisia, three different scenarios for this package are
considered. Scenario 1 is the standard scenario with reduction in
consumer price subsidies. Scenario 2 has a further reduction in producer
price, while Scenario 3 looks at a situation with no gap between barley
user price and the world price.
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MULTI-MARKET MODELING: RESULTS FOR TUNISIA AND JORDAN®

The specific price changes for each package and country are reported
in Tables 2 and 3. While numerous outputs from multi-market models
have been generated, the comparative analysis in this paper emphasizes
key outcomes from the policy simulations. These results are presented
in Tables 4 and 5.

SPECIFIC IMPACTS

Agricultural income. The magnitude of the overall impact of the
different market liberalization packages on the LRA tends to be country
specific. While reduction in price support and feed subsidy removal has
a substantial impact in Jordan (reduction in income between 8 percent
and 21 percent), similar policy reforms in Tunisia lead to a drop in profits
ranging between 2 percent and 10 percent. One explanation is the
possible substitution effects arising from alternative agricultural
opportunities such as olive production in the LRAs of Tunisia.

Sheep population. The removal of feed subsidies has a relatively
limited impact on sheep population and livestock production and differs
with the country. An increase of 25 percent in costs of production lead
to a decrease of less than 1 percent in livestock production and stock of
animals in the LRAs in Tunisia, and a drop in sheep meat of 8 percent in
Jordan. While inter-regional permanent and temporary migration
patterns are expected to occur in Tunisia (from the LRA to the rest of the
country but not to the HRA), feed subsidy removal in Jordan tends to be
followed by higher flows of live animals and meat from outside the
country.

Feed from non-LRA sources. Removal of feed subsidies may
encourage movements of feed from the HRA to the LRA as farmers try
to find opportunities for substitution between forage and barley.
However, with a substantial reduction in price support to crop and
livestock production, demand for forage tends to fall because of the shift
away from sheep related activities. In Tunisia, for example, demand for
forage is expected to fall by 1 percent to 2 percent.

Employment and input use. Given the low elasticities of inputs in the
short run, demand for labor, fertilizer, and capital tends to be moderately
affected by the reduction of producer support. In relative terms, labor is
likely to be the most responsive factor of production with an increase in

¢ This section draws from joint research conducted by Lachaal-Thabet-
Mahfoudhi in Tunisia, Jabarin in Jordan and Chaherli based on prototypes developed
in the M&M Project.
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out-migration from the LRA. Even so, the different policy packages
yield a reduction of under 1 percent in labor needs for agricultural
activities in Tunisia.

Prices of non-tradable commodities Market liberalization tends to
put a downward pressure on non-tradable prices for sheep, forage,
pasture output, whercas cheese prices may rise. In Tunisia, reduction of
price support for wheat, beef, and barley (Package 2) induces a decrease
of 11 percent to 18 percent in sheep and forage prices, while in Jordan
prices of cheese go up by 13 percent. The removal of barley subsidies
alone (Package 1) affects non-tradables substantially in Jordan (+17
percent for cheese prices), but less so in Tunisia (-3 percent for sheep
prices).

Consumption. There are important changes in consumption patterns
arising from changes in relative prices in Jordan. When income and
price effects are jointly considered, meat consumption in the urban areas
could rise substantially (+37 percent) due to the lower taxation on meat
and lower subsidies on wheat (Package 3). Consumption of cheese in
urban areas is expected to drop (-36 percent) because of substitution
effects. In the LRA different changes emerge as a result of substantial
declines in incomes (-21.9 percent) with consumption of cereals and
meat going down (-7 percent and -44 percent respectively) and cheese
increasing by 44 percent. In Tunisia, national demand tends to be less
responsive to changes in prices, given the low contribution of agricultural
profits to national income. Overall, total changes in final demand goods
are less than 5 percent.

Trade. The impact of feed subsidy removal and output price support
reduction is particularly substantial on the trade balance. The various
policy packages tend to yield rather different outcomes in terms of
import and export magnitude changes. In Jordan, the feed subsidy
removal alone increases lamb imports by 10 percent but reduces barley
imports by 12 percent while keeping wheat imports unaffected. In
Tunisia, more expensive barley at the user level generates a reduction in
crop and livestock imports by 3 percent to 5 percent.

The trade outlooks are quite different with general reductions in price
support and consumer subsidies. The changes in relative prices push
consumers to make substitutions in their demand schedule. These market
reforms tend to favor consumption of livestock products over cereals and
generate gaps between domestic supply and demand that need to be filled
with imports. Lamb imports in Jordan may go up by more than 65
percent if producer prices are lowered and consumer subsidies are
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reduced. In Tunisia, imports of beef increase by 10 percent to 50 percent
with durum wheat imports going up by more than 40 percent.

Government budget and balance of trade. Market liberalization
through price policy instruments generates substantial savings in absolute
terms. The removal of feed subsidies, price support, and increased tariff
proceeds on lamb imports has been calculated to be roughly in the order
of JD 20.000.000 for Jordan. This amount could be channeled through
direct income transfers to the poorest segments of the rural population in
the LRA to compensate for the loss of JD 22.000.000 in reduced support
for wheat, barley and livestock (preliminary figures from Jabarin and
Chabherli, 1997).

SUMMARY OF RESULTS

1. The direct effect of market liberalization on the LRA through
reductions in support and subsidies is a drop in agricultural
income. This drop could largely be compensated by direct
transfers from savings made (1) at the border from higher tariff
proceeds on livestock imports and (2) from lower producer and
consumer subsidies.

2. The LRAs in Jordan seem to be hit more negatively by the
liberalization measures than in Tunisia. This might be due to the
lack of alternatives to agricultural strategies based largely on
livestock, whereas in Tunisia, there appear to be alternative
possibilities for crops and livestock.

3. There are potential environmental benefits from market
liberalization in Tunisia. With sheep migration from the LRA to
the other regions of the country and lower forage prices,
overgrazing on the rangeland could be reduced. The situation is
different in Jordan where livestock have limited access to feed
from the HRA. Reduction in feed subsidies might create even
more pressure on the rangeland due to lack of alternative sources
of feed other than barley. However, with the declining
contribution of the LRA to total livestock needs in Jordan, and
substitution by imports of live animals and meat, there is an
ameliorating effect with respect to rangeland overuse.

COMMUNITY MODELING: METHODS
The objectives of this research component in the M&M Project are:
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e to evaluate the effects of market liberalization and structural
adjustment programs on selected communities in LRAs of
WANA;
to analyze effects on total community income;
to identify, compare, and evaluate impacts of feed subsidy
removal on the nature of the livestock feed mix;

e to analyze the effects of those adjustments on technology
adoption, resource allocation, and crop mix.

In order to achieve these objectives, the M&M Project National
Teams conducted surveys on farms located in Ait Ammar (Khouribga
Province, Morocco), Naouayel (Sidi Bouzid Governorate, Tunisia), Falha
(Amman Governorate, Jordan) and Jub Aljame’ (Aleppo Province,
Syria). These study areas have high spatial and temporal variability of
crop and livestock outputs and input use, significantly related to annual
rainfall irregularity. Diversity of farm structures and the complexity of
farming systems also characterize these areas; complexity is related
significantly to the existence of different land tenure systems and to
fragmentation of holdings. This calls for a community focus. The strong
links between the activities, through their competition for the inputs
provided by the household and transfers among those activities, are
magnified by the integration of livestock and cropping.

Data used were synthesized from houschold/community surveys in
the different countries, for the base 1996/97 agricultural campaign. The
models used are mathematical programming models, including the most
significant features of profit-maximizing behavior for an average season,
and also season-uncertainty and farmer response to such uncertainty.
The models represent (a) rainfall variability and its effects on yields; (b)
farmers’ decision-making flexibility; (c) different levels of farmers’
aversion to risk.

To allow the representation of such factors, models are based on the
MOTAD or EV framework. This is to capture the effects of income risk
from cash crop yield variability, and animal purchase and sale vanability,
and of cost risk from adjustments in livestock feed mix and purchases of
feed concentrate on farm returns. The model objective function is to
maximize for the whole community farm gross margins associated with
crop and livestock activities and resource use across ecosytems, The
maximization of the community objective function is achieved through
selection of an optimal set of farm activities (land, labor and capital
allocation). The activities draw upon the farmer’s arable and rangeland
resources, machinery and labor, and also feed availability. Included in
the set of optimal activities are decisions about crop rotation, livestock
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feeding, machinery, and labor use transactions. Seasonal variation is
approximated by three to five ecoregions to distinguish between low,
medium, and good rainfall.

A set of optimal farm plans was obtained by maximizing the
expected total net revenues. Optimization was made subject to
constraints relative to a probability of occurrence for each ecoregion. In
each model, different product and input prices were considered, taking
in account different scenarios of market liberalization and technology
adoption. Crop activities in the model were based on cereals for grain
and grazing, legumes, forages, trees and pastures. Also introduced in the
Tunisian community was a set of irrigated activities (watermelons and
tomatoes), since farmers in Naouayel have access to a nearby canal.
Animal activities are based on different production technologies and
marketing strategies for sheep. Pasture production levels and variability
affect herder returns. Even though the rangeland contribution and its
level of degradation are not easy to evaluate, an estimate has been made
of the supplementary feed range access could provide.

COMMUNITY MODELING: RESULTS

Given the case specific nature of the community modeling economic
analysis, the focus in this section is on results obtained from the Ouled
Si M=hamed ben Aissa (OSIMBA) community in Western Morocco.’
This community is used as a case study for the impact of market
liberalization and technology adoption on resource use, poverty and
income growth in the LRAs.®

The M&M Project Team in Morocco prepared a baseline for the
OSIMBA Community. This will serve for fiture comparisons involving
policy, property rights and technology adoption scenarios. The
preliminary summary of results at the community level looks at the
introduction of new technologies developed by the technical component
of the M&M project in the context of trade liberalization with respect to
grain and livestock price reforms. In particular, the analysis combines
the availability of a new barley technology tested in the Ait Ammar
region (Khouribga province, Morocco) with reduced tariff rates on
wheat, barley, sheep and beef at the border level. These developments
are evaluated with respect to potential changes in selected crop allocation
patterns, livestock activities, labor allocation, resource use and income

7 This section draws from joint research conducted by Bendaoud-Moussaoui-El
Mzouri-Chaherli based on a prototype developed by Bendaoud-Boulanouar-Boughlala.

# More specific resuits on other WANA communities are presented in the
reports of poster sessions at the Amman Conference.
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levels and their variability. It is assumed in this analysis that price
changes at the border have significant impacts on local prices. The
analysis involved the whole community as well as specific farm types
(sce Table 6 for the farm-specific characteristics).

Crop production. There are important modifications in the land
allocation patterns across farm types, with less soft wheat, more durum
wheat and most importantly more barley with the introduction of the new
M&M new technology. Barley assumes even more importance with a
liberalized trade environment.

Livestock production. The increased barley productivity from M&M
technologies has an important impact on livestock related activities for
the small to medium size farms and also the large labor intensive ones
practicing extensive livestock rearing. These two types of farms are able
to increase their sheep flocks. However, with lower sheep prices, gross
product value is lower for all but the small-to-medium size farms. There
are also different feeding patterns with a higher use of stubble and lower
quantities of straw, concentrates and barley. Large farms with large
flocks tend to increase their use of the range, contrary to the other types.

Labor. With the new technology being introduced and lower prices
for crops and livestock, larger farms with high levels of agricultural
intensification tend to use more labor while small and small-to-medium
size, farms have to rely more on off-farm income. The latter will hire
labor only for seasonal tasks. The other two farm types do not appear to
change their labor balance in response to the new production
environment.

Income. The combination of technology adoption and price policy
reforms has a positive impact on total and individual incomes. While the
contribution from livestock decreases, it is the increase in crops gross
product and the drop in feed costs that explain the substantial increase.
Total community income goes up by 25 percent. However, this increase
is not evenly distributed across farm types. While the poorest farms gain
only 13 percent, the rich farms with extensive livestock activities are able
to increase their income by 28 percent. Income for the more integrated
crop-livestock farms increases by 17 percent. It is the small-to-medium
size farms that tend to benefit the most from the situation, with the
highest income growth (+30 percent). This uneven impact is reflected
in the relatively small increase in the Gini Index (a measure of disparity
in income distribution) from .25 to .26. It does not seem that the poor
gets poorer and the rich gets richer in the context of market liberalization
where better barley technologies are available. The type of production
system and farm characteristics tend to be the more important
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determinants of the benefits to be gained from more productive barley
technologies with falling crop and livestock prices.

The common thread across farm types is increased income
variability. The variance of income increases by 25 percent to 50 percent
depending on the farm type. The highest increases are for large and
medium-size farms with livestock activities more geared towards beef
production. Farmers with livestock activities more oriented towards
sheep tend to have more stable incomes. This is an important feature of
the contribution of sheep in dryland systems. Farmers in the OSIMBA
community tend to forgo potentially higher revenue levels of income for
a more stable income. Because of high-risk aversion behavior, the more
profitable activities are not necessarily chosen when stability of income
is also considered.

Resource use. The introduction of more productive barley
technologies tends to substantially increase the fallow area for small-to-
medium size farms, large labor-intensive farms with extensive livestock
production, and the medium agriculture-oriented farms. The slight
reduction in fallow area came only from the large rich intensive farms
and the small poor farms. Overall, the entire area registered as fallow
increases. There is also lower recourse to the range as a source of feed
due to increased crop residues. All farmers tend to reduce their use of
the rangeland, with the exception of the large extensive farms with
limited endowment in arable land to benefit from higher barley
productivity where range use increases by 20 percent.

SUMMARY

These preliminary results for the OSIMBA community have
important implications for agricultural sustainability, growth and poverty
alleviation. The introduction of new M&M technologies in an
environment characterized by a more liberal trade policy for grains and
livestock has a positive impact on incomes at the community level as
well as the farm level. More sustainable cropping patterns seem to
emerge in the area as barley substitutes for wheat, fallow land increases,
and rangeland use goes down without jeopardizing levels of crop returns.

Though the analysis requires investigation of further policy and
technology scenarios, these preliminary results show the difficulty of
reaching a positive outcome simultancously on the three fronts. While
positive impacts are obtained on the environment and growth front, there
are some limitations with respect to equity. The poor farms have the
lowest income growth while other farm types are able to achieve twice
the increase in revenue levels. There is a clear need to design direct
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income transfers so that the poorest segment of the rural population can
benefit from improved crop and livestock technologies without being
adversely affected by unfavorable output prices. In this case, poor farms
represent 28 percent of the community population. The profile of the
farm type with the lowest income increase shows that benefits from
technology adoption and market liberalization are strongly correlated
with initial resource endowments. With an average 2.6 ha of marginal
land, a single nuclear family, limited labor force availability, low
consumption levels, small flocks, high cash constraints, and very small
grain and feed stocks, they have quasi-dependence on off-farm revenues
for survival. This poor segment of the community was able nevertheless
to increase its income with the introduction of new barley technologies.
This shows that there are niches that could be explored if higher levels
of growth are sought. One possibility for this segment of the population
would be to provide access to financial resources not linked to initial land
holdings or flock size.

The first hypothesis postulated by Pinstrup-Andersen, Oram, and
Hazell (1997) for discussion at this conference, linking growth in the
LRA to higher benefits for the larger farmers and herders, is supported
by our research done at the community level. Even with less distortion
in the pricing system, trade liberalization in the form of reduced tariffs
combined with new barley technologies generates higher income
increases for the more affluent segment of the Moroccan community
studied. This hypothesis, however, finds mixed support when the impact
is analyzed at the regional level. In Tunisia, for example, the decline in
profits due to market liberalization is greater in the higher rainfall than
in the LRAs, while in Jordan the situation is the opposite.
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Table 1: Multi-market modeling in WANA: Features and model
specification

Morocco Tunisia Jordan Iraq
Wheat T T T T
Barley T T T T
Lamb T T T T
Beef T T T
Milk T T T
Forage T T
Range T
Other Olive Pulses

Fertilizers | JCruiizers
Inputs Seeds Machinery

Labor
Social Groups Urban National Urban Urban
P Rural Demand Rural Rural
# of Regions 3 3 2 4
M&M National Collaborators:

Morocco: M. Moussaoui, R. Doukkali, M. Bendaoud,;
Tunisia: L. Lachaal, B. Thabet, L. Mahfoudhi;
Jordan: A. Jabarin;

Iraq: K. Shideed
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Table 2: Changes in price policy instruments for Tunisia

Package 3
Commodity| Type Package 1 | Package 2
Scenario 1 | Scenario 2 | Scenario3
(in % change) (in % change)

Durum Producer -10 -10 -13 -13
Barley Producer -10 -10 -13 -13
Beef Producer -10 -10 -13 -13
Olive Producer 15 15
Durum Consumer

Barley Consumer -15 -15 -15
Becef Consumer -15 -15 -15
Olive Consumer 5 5 5
Barley User 25 12.5 12.5 8.75 -15

Table 3: Changes in price policy instruments for Jordan

Package 1 Package 2 Package 3

Commodity Type
(in % change)

Barley Producer -7 -7
Lamb Producer -10 -10
Wheat Producer -8.5 -8.5
Barley User 31.25 22 22
Wheat Consumer 50
Lamb Consumer -25

Note: For Tables 2-3, the signs of the price changes should be interpreted with
caution. A negative change on the producer side means that producers receive lower
prices as a consequence of lower subsidies. For consumerS and users, a positive
price change means that they have to pay higher prices as a result of lower subsidies.
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Table 4: Results of policy simulations for Tunisia

Package 1 Package Package 3
Baseline 2 Scenario 1 [ Scenario 2| Scenario 3
(in % change) (in % change)
LRA supply (in physical units)
Durum 350,500 0.3 -1.2 -1.2 -6.8 -7
Barley 159,133 -0.3 1.5 1.5 1.6 1.8
Lamb 21,473 -0.2 0.6) 0.6 1.5 1.7
Beef 11,270 0.6) 23 2.3 -4.1 -4.6
Sheep 1,209,800 -0.3) 1.5 1.5 1.7 2
Forage 76,585 0.1 1.7 1.7] 2.7 2.3
Range 194,593 0 [1] 0 04 0.5
Olive 44,436 0.2 4.8 4.8 2.2] 2
LRA intermediate demand (in physical units)
Barley 120,749 -1.7 -2.5| -2.5 -3.8 -2.1
{Sheep 475,800 -0.7 0.3 0.3 -0.1 0.6
Forage 106,961 0.2 -1 -1 -2 -2.3
Range 199,824 0; -0.3 -0.3 -0.4 -0.3
Price of nontradable goods (in TD/unit)
Sheep 40| -3.2 -11.6 -11.6 -1.5 1.6
Forage 150] 0.7, -17.9 -17.9 -25 2257
Range 150] 0.2 -15.7 -15.7 -20.4 -20.6
Import (in tons)
Durumn 70,869 -3 -39| -6.9 38.8 41.7
Barley 98,162 -5.2 -13.5 -13.4 -14.9 -10
Beef 6,158 -4.5 -18.8 10.2 49.4 53.6
Exports (in tons)
Olive ] 60,727] 0.7] 12.1] 14.6| 9.8 9.1
Agricultural profits (TD)
High 249,768,267.1 -1.3 -11 -11 -15.7 -14.5
Low 223,968,480.7 -2.4 -9.1 -9.1 -8.4 -6.1
Other 74,822,239.7 -5.7 -2.8 -2.8 5.8 11.2
Final demand (in tons)
Durum 938,769 -0.1J -0.4 -0.6! -0.6) -0.5
Barley 37914 0 -0.1 0.1 0.1 0.1
Lamb 49,871 -0.2 0.6 0.6, -0.3 -0.1
Beef 56,628 -0.1 -1.2 1.9 2.3 2.4
Olive 74,165 -0.1 -0.5 -2.6] -2.6 -2.5
LRA intermediate good balance (all numbers in physical units)
Barley 30,435.11 32,124 35,776 35,760 37,444 35,839,
Sheep 734,000{ 733,988] 750,645| 750,645] 755,524 755,536
Forage -30,376]  -30,692 -28,001 -28,001 -26,119 -25,818
Range -5,231 -5,241 -4,586 -4,586 -3,697 -3,687
LRA input use ( in physical units)
Fertilizer 18,595 0f [} 0| 0.1 0.1
Capital 8,414,150 0 0 0 0.1 0.1
Labor 17,411,300] -0.1f -0.4| -0.4 -0.9 -0.8

Package 1 Feed Subsidy Removal (FSR)
Package 2 FSR + Price Support Reduction (PSR)
Package3 FSR + PSR + Consumer Subsidy Reduction (CSR): see Table 1 for details of scenarios
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Table 5: Results of policy simulations for Jordan

Baseline Package 1 Package 2 Package 3

LRA profits (in JD) 103,890,000 -8.51 -8.74 -21.38
HRA profits (in JD) 692,950,000 0 -0.1 -0.1
Imports outlook ( in tons )

Wheat 567,000 -0.65 -0.43 -22.39

Barley 459,100 -12.49 -11.01 -27.32

Lamb 13,800 10.8 17.11 64.74
Domestic prices (in JD)

Wheat 147 0 -8.5 -8.5

Barley 105 0 -7 -7

Lamb 2,500 0 -10 -10

Cheese 2,000 17.17 13.71 -45.44
LRA supply (in tons or heads)

Wheat 11,000 0 -0.41 -0.4

Barley 11,000 0 -1.11 -1.11

Lamb 12,000 -7.11 -15.66 -27.49

Cheese 11,100 -10.81 -8.77 -20.6
HRA supply (in tons or heads)

Wheat 36,000 0 -1.61 -1.6

Barley 36,000 0 -0.82 -0.82

Lamb 0 0 0 0

Cheese 0 0 0 0
|CRA demand (in tons)

Wheat 67,540 -3.77 -3.17 -7.28
Lamb 2,838 8.86 6.17 -43.83
Cheese 1,220 -8.63 -8.07 43.93
|HRA demand (in tons)

Wheat 67,540 -1.72 -1.38 -13.21

Lamb 2,838 134 10.65 -22.52

Cheese 1,220 -6.87 -5.55 26.15
[Urban demand (in tons)

Wheat 478,920 0 0 -23.75

Lamb 20,124 0.03 0.02 37.36

Cheese 8,660 -11.68 -9.32 -36.28

Package | Feed Subsidy Removal (FSR)

Package 2 FSR + Price Support Reduction (PSR)

Package 3 FSR + PSR + Consumer Subsidy Reduction (CSR)
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Table 6: Farm structures and production systems in the Ouled Si M=hamed ben Aissa Community (Morocco)

FARM CHARACTERISTICS

The production system in each farm type is identified by input uses and outputs. Most of the farmers do not own any
machinery and usc all of their private land. Some of them share or rent land owned by non-residents. Total area belonging to
non-residents is 46 ha and this is the main supply for rented and shared land.

Farm Type 1

These are small 10 middle size farms with an opportunity to increase their crop production by sharing and renting about
30% of the cropping area used. Even though the houschold is usually small, the number of adults is high enough to increase
labor availability. This allows an important contribution from off-farm labor. Family consumption is low. The herd size is
small. This type of farms has low cash availability and heavy debts. Wheat production has the highest share in the total area
cropped. When barley is produced, an important part is grazed. Land direct costs represent the highest amount and percentage
in total cropping cost while salaries represent the lowest share in the entire sample. These farms have a small herd size and the
share of livestock gross product is the smallest in the sample (only 33%). On the labor side, these farms have limited recourse
to hired labor.

Farm Type 2

Thesc are large farms using exclusively private lands. An important part of total land endowment (119%), is non-arable
land used as private range. The houschold is quite large with more than 14 peopie and includes several nuclear families with
numerous children. These farms have the highest availability of labor. Family consumption levels are among the highest.
Revenues generated from non-agricultural sources are substantial. Herd size is the largest and the number of cows is relatively
important. Credit is sought to cover crop production expenses. At the start of the campaign, grain and feed stocks are high. A
large part of the cropping arca is used for feed production, fallow, forage barley and dual-purpose barley. Salaries paid to
hired labor represent the highest share in total costs (54%) while inputs and land costs are the lowest (39% and 2%
respectively). These farms have a crop system relatively more oriented towards wheat (durum and soft) than the others (46%)
making the contribution of barley production rather low (26%). The livestock system is also more oriented towards beef
production, which represents 52% of the livestock gross product. The feeding system is more dependant on the market since
feed purchases represent 66% of the feed budget despite the large area reserved to fallow and dual purpose barley. These
farms have an important positive cash flow from live animal sales.

Farm Type 3

These arc also large farms using private and rented lands (13% of total cropping area is rented). The houschold is not
large but does generally include several old persons and a limited number of children. Family consumption is the highest and
a larger “target” revenuc is needed. The highest numbers of sheep, goat and draft animals in the sample are for this type of
farm. Cash availability is superior to amounts held by other farm types, but even though these large farmers have access to
credit, it is rarely used. The stock of grains and feed (straw and barley) is the most important in the community. The
contribution of off-farm income to total income is limited. An important part of the cropping area is used for grain barley
(50%). Itis in this cluster that the highest levels of crop production and cost are observed. Livestock gross product and costs
are very high and an important part of the feed budget is spent on barley grain, sugar beet pulp and subsidized concentrates,
due largely to the small arca atlocated to dual-purpose barley. These farms are very labor intensive and an important portion
of the labor pool is hired (44%). Farm revenuc is one of the highest, with a major contribution from crop related activities.

Farm Type 4

Despite their relative small size, these farms do not rent or share land to enlarge an average 2.6 ha cropping area. The
household is a single nuclear family, with limited labor availability. Family consumption needs are low. Sheep, goats, and
draft animal numbers arc the lowest in the community. For these farms, the cash constraint is substantial and access 1o credit is
limited. Stocks of grains and straw are low. There is a high degree of reliance on off-farm income. Barley production for
grain or dual purposes and straw production, ially dominate the cropping system, with a contribution to crop gross
product of 50% and 35% respectively. Crop costs are the lowest, in particular for land (sharing & renting) and machinery.
Given the limited land availability, crop production is also very low. Livestock provide around 2/3 of the farm gross product.
The feeding system relies heavily on straw making total direct costs for livestock very low. Labor needs are largely met by
family labor.

Farm Type §

These are medium size farms. They increase land endowment by sharing 10% of the total cropping area. Families are
usually large. Houscholds have no other revenues than farm production. Inputs (sceds) represent the lasgest share of costs
(50%) and the pereentage of total costs related to machinery is the highest in the sample (8%). Beef share in livestock gross
product is relatively high and is associated with a more intensive production system (calves remaining longer on the farm).
These farms tend to increase herd size during the cropping season by buying more animals than they sell.

Source: Bendaoud-Boulanouar-Boughlala (1997)
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ABSTRACT

The concerns of the Mashreq and Maghreb countries regarding
efficiency, equity, and sustainability issues are reflected by the wealth of
institutional and legal reforms undertaken in the past 40 years. The
mechanisms were similar though differing among the countries in the
rights they granted to local communities and individuals. Land rights
have direct effects on the ability of farmers and communities to improve
their resources, and they also influence the income generation options of
rural households. This study investigates the effects of property rights
on land improvements and income shares between cropping, livestock,
and off-farm income in Jordan, Morocco, Syria, and Tunisia. The results
indicate that in the low rainfall areas (LRAs) of the Mashreq and
Maghreb regions, property rights are an important factor in farmers’
decisions to invest in more productive land improvements. In all
countries we observed a positive relationship between land rights and
land improvements, both in the case of complete (mulk taam) and
incomplete (mulk naqqis) ownership rights. The propensity to improve,
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however, varies from country to country, reflecting the policy
environment under which farmers make their productive decisions.

In Jordan, where the Meeri rights are registered and secure, and in
Morocco where tribal members hold perpetual use-rights to tribal
collective land, right holders have the possibility to invest in their lands
and are able to reap the full benefits of their production. The importance
of tenure security is confirmed by the higher propensity to invest in these
lands. Moreover, the Moroccan farmers, with perpetual use rights, are
now acting as defacto private owners of these lands and are developing
them. This shows that, at the individual level, farmers have already
made their choices. In some Moroccan communities, such as Quld Bou
Ali, farmers have informally divided all the land among the tribal
owners. In Syria, we found that farmers are investing more in their leased
state lands and inherited-divided agrarian reform lands. This suggests
that they expect to secure ownership rights over these lands in the long
term.
Property rights play an important role in the livelihood strategies of
rural producers in the LRAs. Generally completeness of land rights and
owned use-rights are positively associated with crop income. This has
many implications for the capacity of right holders to intensify their
cropping systems. On the other hand, it is clear that farmers with less
complete use-rights rely on off-farm activities as a major source of their
income, and also invest in land purchase. The debate between
completeness and incompleteness of land rights in WANA is really on
the different options that are allowable under each tenure regime. The
best way to address some of the efficiency and equity issues may be to
develop land markets that facilitate transfer of resources from inefficient
to more efficient producers. Furthermore, this would encourage better
tenure arrangements, enabling tenant farmers to invest in more efficient
and sustainable practices.

CHANGING GOVERNMENT ATTITUDES TO PROPERTY
RIGHTS IN THE LRAs

State development policies in the Mashreq and Maghreb countries
have neglected LRAs in favor of high potential areas (Barghouti and
Hayward, 1992) and the rare technical interventions in rangelands have
often been failures (Sidahmed, 1991; Oram, 1995; World Bank, 1995).
Most of the state interventions, however, have focused on institutional
policies geared towards redefining the roles of state, communities, and
individuals in the management of natural resources such as land, water,
and pastures. These policies, which took various routes, have often had
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adverse implications for the ability of rural people to manage their
resources (IFAD, 1995; Ngaido et al. 1998; Rae et al. 1996).

Changing demographic, social, economic, political, and
environmental conditions highlight the limitations of present property
rights institutions in LRAs. The area of arable land and pasture per capita
has decreased in all the countries during the past thirty years, and
population pressure has prompted a policy shift in most of the Mashreq
and Maghreb countries towards finding new property rights alternatives
and solutions to enhance productivity, technology adoption, and better
resource management practices. This search for more efficient property
rights institutions is fostering a debate that focuses on identifying the
respective roles of all actors involved in the use and management of
LRAs (state, local communities, individuals, donors, and NGOs).

This debate, which is at different stages in individual Mashreq and
Maghreb countries, reflects state-perceived constraints over
implementing resource management policies over the years. The
Algerian government, for example, has abrogated the dispositions of the
agrarian revolution (Malki and Redjel, 1996) and rehabilitated the rights
of expropriated landowners in 1990. In 1995, the Jordanian government
produced an Agricultural Policy Charter setting priorities for the
agricultural sector (IFAD, 1997; Nesheiwat, 1996). The Lebanese
government is examining the possibilities of enacting a rural code
(Baalbaki, 1996). The Moroccan government is investigating the future
of collective tribal lands and held its first national conference in
December 1995 (Nassif et al. 1997; Chiche, 1997). In 1994, the Syrian
government banned barley cultivation in the rangelands (Al Ahmed et al.
1996; Rae et al. 1996), depriving many communities, that were settled in
these areas, of an important source of income. The government of
Tunisia is pushing for the individualization and titling of collective tribal
arable lands and investigating how to adjust property rights institutions
to the liberalization of the Tunisian economy (Mares, 1996; Bachta and
Al-Abassi, 1996).

These different policy reforms and interventions focus on both
pasture and cropland property rights institutions. In the former, the
concems are to create property rights institutions that foster sustainable
management of common resources and induce greater stewardship of
rural communities. In the latter, the issue concerns creation of a property
rights environment that enhances farmers’ options for greater efficiency
in the use of their productive resources and income generation. As such,
land policies have efficiency, equity, and sustainability implications over
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resource access and use by setting de facto the constraints and
opportunities for individuals and communities.”

This paper investigates the behavior of rural producers in the use of
their land under different tenure regimes focusing mainly on croplands.
The major hypotheses that will be tested are a) whether current land
rights inhibit farmers from investing in long-term land improvements
and, b) whether land rights affect the livelihood strategies of rural
households in the LRAs of the Mashreq and Maghreb countries. Data
conceming long-term investments on farmers’ plots made to enhance the
productivity of the resource base and household income sources provide
the basis of the discussion.

LAND RIGHTS IN LRAs

The objectives of property rights policies enacted in the M&M
regions differed from country to country (Nassifez al. 1997; Bachta and
Al-Abassi, 1996; Baalbaki, 1996; Nesheiwat, 1996; Redjel ef al. 1996).
However, a common underlying feature is the application of Islamic
principles of property in the formulation of land policies. The Islamic
land tenure system

considers property as a combination of resource ownership (Mulk al
Ayni) and rights to ownership of its use (Mulkal Manfaa) (Al Maghribi,
1987). The holder of both types of ownership rights has complete
ownership (Mulk taam), whereas holding only one of these rights confers
an incomplete ownership right Mulk Naqqis). The M&M countries have
used this dichotomy to grant one or both types of ownership rights to
local communities and individuals in LRAs (Table 1). The impact of
these different national land policies are reflected in the distribution of
land rights in Jordan, Morocco, Syria, and Tunisia (Table 2).

COMPLETE OWNERSHIP RIGHTS (MULK OR MELK)

Complete ownership rights means that the holder of such rights owns
the resource and also its use. In other words, the owner has full rights to
use and alienate the resource, as long as no one else is harmed (Al
Maghribi, 1987). The latter provision prevents externalities that might
arise if a landowner decided to cut the road to a neighboring farm or
build a small dam on a common watercourse preventing neighbors from
receiving water. In general, these rights are the most desirable because
they provide to their holders a large array of resource use options. They

® The scope of these land policies and implications are discussed in national
property rights reviews.
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correspond to private property in the Western sense and the owner can
sell, rent, bequest, mortgage, or grant the use of the resource.

Complete ownership rights ¢nulk taam) are therefore believed to: (i)
increase credit use through greater incentives for investments, improved
creditworthiness of projects, and enhanced collateral value of land; (ii)
increase land transactions by facilitating transfers of land from less
efficient to more efficient users by increasing the validity of contracts
and by lowering enforcement costs; (iii) reduce the incidence of land
disputes through clearer definition and enforcement of rights; and (iv)
raise productivity through increased agricultural investment (Federet al.
1988; Borrows and Roth, 1990) cited by Placeer al. (1994). The only
possible constraint on holders of such rights is access to formal credit
institutions when their lands are not registered or titled. However, in the
informal land and credit markets, it is relatively easy to sell or to use
these lands as collateral.

Household surveys conducted by the M&M national teams in Jordan,
Morocco, Syria, and Tunisia reveal the existence of both individual and
tribal complete ownership rights. Individual ownership rights are
acquired by many means such as first occupancy (stila or wad al yadd),”
inheritance, and through other contractual arrangements' (Al Maghribi,
1987). In Morocco and Tunisia, the state recognized individual and
tribal ownership rights and proceeded early this century to register and
title these lands. Tribal territories were delimited and in most cases titled
in the name of the tribe (Nassifet al. 1997; Mares, 1996; Bachta and Al-
Abassi, 1996). In Jordan, land policies favored state ownership, but
incomplete Meeri rights were granted to farmers on croplands
(Nesheiwat, 1996). In Syria, the emphasis of land policies was also on
complete ownership but the state set up a ceiling on holding sizes above
which land was confiscated and allocated to landshort and landless
farmers (Al Ahmed et al. 1996). The surveys found that in the low
rainfall cultivated areas, complete rights accounted for 8 percent in
Jordan, 40 percent in Morocco, 58 percent in Syria and 99 percent in
Tunisia (Table 2). Inheritance was the main source of complete
ownership in all four countries.

©° sstila and wadd al yaad refer respectively to first occupancy and
appropriation. Both have the same result but require a legal basis. For example,
nobody is allowed to appropriate or clear the land of another tribe. However, within
one’s tribal lands, the person has the legal justification to do so.

" There arc three contractual arrangements that can grant complete
ownership: purchase, gift or dowry.
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INCOMPLETE OWNERSHIP RIGHTS

Ownership rights are considered incomplete (mulk naqqis) when
right holders own the resource but not its use, or vice-versa (Table 1).
The first type of incomplete ownership rights relates to lands donated for
religious reasons (wagqf or habous lands) where landowners retain
resource ownership but grant resource use to individuals or religious
institutions. Such cases were not encountered during the surveys,
therefore, the following discussion will focus on owning, contracting and
appropriating the use of the resource.

OWNERSHIP OF USE (MULK AL MANFAA)

These land rights, which are granted on state or tribal lands, give to
beneficiaries the ownership of resource use (nulk al manfaa). Under this
situation, right holders may use the land or transfer, rent, or sell the use-
right, but cannot change the employment of the resource to non-
agricultural uses, i.e., they do not have the right to shift land from
agriculture to housing, which is possible when someone holds complete
ownership. In addition, transfers of use-rights are generally limited to
community members.

Meeri rights. Meeri rights, which are granted on state lands, are
dominant use rights in the low rainfall farming areas of Jordan (Table 2).
The state owns the resource and grants ownership of resource use to
individuals (Table 1). These grants are generally based on proven
traditional claims and membership. In the data collected from the Land
and Survey Department of Jordan for 14 villages in LRAS, meeri rights
represent 92 percent of all their agricultural lands (33,149 hectares)
(Nesheiwat, 1996; Ngaido, 1997). These results are also confirmed by
household surveys where meeri plots accounted for 69 percent of the
total (Table 2). Nesheiwat (1997) argues thatmeeri land rights should
not be classified as incomplete ownership rights because they offer the
same opportunities as complete ownership rights. However, even if it is
easy for a meeri rights holder to sell and alienate these lands, the holder
in reality sells or bequests only the ownership of the use (mulk al
manfaa). The ownership of the resource remains in the hand of the state
and any change of status requires a legal procedure that will transfer
resource ownership (mulk al ayni) to the meeri holder.

Perpetual use-rights. Perpetual use-rights, which are granted on
tribal collective lands, give tribal members perpetual use rights over their
plots. Household surveys in Morocco found that 49 percent of the plots
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were under this tenure type (Table 2). Tribal members and their
descendants have free and secured rights over granted plots (Nassifer al.
1997). As such, tribes hold the resource ownership (mulk al ayni) and
individuals are granted ownership of the use {nulk al manfaa). Perpetual
use-rights ensure the welfare of community members by providing them
with means to sustain their farming and herding activities. The plots are
allocated to heads of households and not to individuals. The
beneficiaries cannot use these plots as collateral in formal credit markets
unless endorsed by their tribe. However, in informal markets and at the
level of the community, right holders can use their land as collateral to
get loans from moneylenders, which is generally the first step towards
selling granted fields (Boughlala, personal communication). These rights
are a major source of disputes and hence represent an important concern
of the Moroccan State. In Tunisia, these rights have evolved quickly to
private property and presently most lands are registered or titled.

It is important to note that both of these incomplete ownership rights,
Meeri and perpetual use-rights, provide tenure security to their holders
because ownership of resource use is permanent and holders can transfer
these rights under different forms of land transactions (Table 2). In
Jordan and Morocco, purchased plots represented 15 percent and 2
percent respectively of the total.

Agrarian reform lands. When the Syrian State confiscated privately
owned lands it changed the nature of the contract over resource use by
allocating the resource ownership ¢nulk al ayni) to the state and granting
ownership of resource use (mulk al manfaa) to farmers, who are
subsequently required to become members of their village cooperatives.
These use-rights, which accounted for 4 percent of the plots surveyed,
were granted to tenant farmers, agricultural laborers and landless
farmers. These rights are restrictive and inheritance is the only allowable
transaction. Moreover, farmers are also constrained in their production
options because, as members of cooperatives, they have to abide by the
cooperative production system, grow the crops that are planned by the
state, and obtain credit from the National Agricultural Bank through their
village cooperative. These rights offer fewer options to their holders than
meeri and perpetual use-rights because holders cannot sell the use of the
resource. During the surveys in Syria, however, we found that some right
holders rented or sharecropped their plots. During the past two years
attempts have been made by the government to upgrade these rights to
complete ownership rights.
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CONTRACTED AND APPROPRIATED USE-RIGHTS

Rented and sharecropped lands. These are the weakest land rights
in the LRAs of the Mashreq and Maghreb countries. Under rental or
sharecropping arrangements, landowners, who hold both resource
ownership (mulk al ayni) and use (mulk al manfaa) can rent resource use
to a tenant farmer. Tenant farmers, in such cases, have only use-rights
that are exercised according to the terms and duration of their contracts.
Rental or sharecropping contracts vary according to sol fertility, type of
crop, social relations, etc, and payments range from one-third to one-half
of the production depending on the owner's share of inputs, or in cash.
The contracts can continue for long periods with annual or frequent
renewals to enable landowners to reconfirm their ownership rights and
revisit the terms of contract.

In general, tenant farmers can make short-term investments like
fertilizer application to increase their production during the duration of -
the contract. They cannot make long-term investments (tree planting, de-
stoning, digging wells) unless previously agreed with the landowners,
because such investments are perceived as mechanisms for laying
ownership claims. Morcover, tenants cannot use contracted lands as
collateral for credit.

Rented state lands. In the Syrian rangelands, the government
introduced a leasing system in the 1980s enabling farmers and herders to
rent lands at about $3/ha. These lands have an ambiguous status because
most of the farmers rented them in order to lay claims to and legitimize
the appropriation of their tribal lands. Right holders, who plowed wide
areas of the rangelands for barley, were prevented from cultivation
following its complete ban in 1994.

Appropriated lands on state domain. Appropriated state lands have
a different status than state rented lands. This is an important issue of
legitimacy because appropriators consider that these lands are their tribal
resources. In Jordan and Syria for example, farmers developed them
hoping to acquire more permanent rights in the future. The Jordanian
State considers these appropriations as trespass, and Nesheiwat (1997)
reported that from 1990 to 1995, the State Domain Court recorded 2,394
trespass cases where individuals illegally plowed or built on state lands.

These different land rights form the fabric of the land tenure systems
in the M&M region and define the constraints and opportunities faced by
rural communities and individual right holders. The above discussion
highlights some of the opportunities and constraints inherent in each type
of land right and the importance of differentiating between resource
ownership and resource use. Subsequent sections of this paper will focus
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on testing the effects of these rights on farmers’ decisions to invest in
long-term land improvements and on how household livelihood strategies
may differ according to their holding complete or incomplete ownership
rights.

LAND RIGHTS, LAND IMPROVEMENTS AND INCOME SHARES

The study of relationships between land rights and investment is a
growing area of investigation in agricultural and institutional economics
(Dorner, 1972; Feder and Noronha, 1987; Bruce, 1988; Federer al. 1988;
Place and Hazell, 1993; Blarel, 1993; Besley, 1995; Gavian and
Fafchamps, 1996; Carter and Olinto, 1996; Otsukaet al. 1997; Pender
and Kerr, 1997). Feder and Ochan (1987) argue that “ownership security
affects both investment incentives and the availability of the resource to
finance investment” because “the supply of credit, essentially from
institutional sources, frequently depends on the borrower’s ownership
security.”

In the Mashreq and Maghreb region, land improvements, which
enhance the productive capacity of the land, constitute a most important
means of laying claim to a piece of land because the cultivation or
improvement of unused or barren land is the basis of Islamic land
ownership."

This has been one of the principles by which many Muslim farmers
acquired land over the centuries. Though farmers continue to use such
practices to appropriate land, the principle of “cultivation is no longer
widely perceived as a legal means to acquire ownership rights. Each
M&M country has defined its own rules and mechanisms for land access
and ownership. Consequently, property rights today are typically
considered as exogenous because these classes are fixed regardless of
land improvements. The only possibility for reclassification is by
adjustment to existing land policies.

Data. Surveys of households in Tunisia -110, Syria - 110, in Jordan
- 75, and in Morocco - 75 were conducted from January to May 1997,
Households were randomly sampled from selected villages following
Rapid Rural Appraisals (RRA) of villages in Jordan - 6, in Morocco - 10,

12 “Whoever develops a land is the rightful owner.” There are many versions
of the same idea that allow laying ownership claims, like (1) “If anyone makes a
barren land productive, it belongs to him”, (2) “if anyone puts a fence around a
barren land, it belongs to him”, and (3) “if anyone digs a well, he has 40 cubits of
land as a resting place for his animals” (Ibn Hajar Al-Asqalani, 1996). All these rules
stress first occupancy, meaning that being there first provides the rational for

claiming ownership.
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in Syria — 12, and in Tunisia — 12. The aim of RRAs was to evaluate the
communities, assess the distribution of land rights, and identify the
tenure issues affecting their inhabitants. The surveys focused on three
levels of data collection (household, field, and crop) to capture the
livelihood and production strategies of herders and farmers. A general
questionnaire was developed and thereafter adapted to the situation of
each country. Complete censuses of fields, livestock, feed sources,
production and income generation strategies were carried out for each
randomly selected head of household. The analysis will focus mainly on
cropland data and on Jordan, Morocco, and Syria because the Tunisian
data focused on the household and not the plot level.

Models. The conceptual model follows from Place and Hazell
(1993) who tested the relationship between land tenure security and
productivity in Sub-Saharan Africa. They argued that “farmers with
more rights may have higher probability of recouping the benefits from
land improvements and thus will be more inclined to make medium- or
long-term improvements.” In contrast to the land tenure systems
discussed by Feder et al. (1988), the question in the Mashreq and
Maghreb countries is of completeness of land rights rather than security.
What farmers can do or cannot do on a piece of land has many
implications for how they make their investment decisions. Place and
Hazell (1993) found that in Africa, farmers have secure rights to land but
the individual rights they have over parcels do vary. As such, the
degrees of completeness of land rights were also used as their tenure
variables.

Though offering different options for resource use and transfer, it is
important to emphasize that both complete and incomplete ownership
rights provide tenure security to their holders (Tablel). For example,
complete ownership rights allow right holders to choose any option they
desire in the use of their resource, whereas incomplete rights, even if
they can be transferred, only allow the transfer of use-rights. Even
contracted land rights, which are generally perceived as precarious or
insecure, can be transferred as long as the landowner agrees. This
strategy is used to prevent a tenant farmer from losing access to a field
that he has been cultivating for long time. For example, in Syria a tenant
farmer can sublease a rented field under a sharecropping contract where
he receives 70 percent and 30 percent goes to the tenant., As the first
renter, the farmer pays 50 percent to the landowner and keeps 20 percent
for himself. This practice allows tenant farmers some flexibility when
they are unable to cultivate rented fields in a given year.
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Land improvements. Land improvements include all the long-term
investments made by farmers to enhance farm productivity since the
acquisition of the plot. These improvements, which include de-stoning,
water harvesting, tree planting, and wells, account for 27 percent of the
plots in Jordan and Morocco and 46 percent in Syria. (Table 3)
Investment in de-stoning and fencing are the major types of land
improvement because in these marginal areas most of the plots are stony,
and farmers are obliged to remove rocks which would then be used for
fencing. The higher percentage of land improvements in Syria is
associated with previous agricultural policies, which had favored barley
cultivation on rangelands (Zone 5) and necessitated removing rocks; and
with practices of supplementary irrigation. Tree planting was evidently
not considered important, the percentage of plots planted with fruit trees
was very low in all the countries, probably because tree crops are mainly
located in the better rainfed areas.

Long-term land improvements are hypothesized to be determined by
property rights and various plot specific variables as formulated in the
following Probit model.

(1) I;=f(mode of acquisition under tenure types, plot characteristics and
year of acquisition),

where [; is the index of probabilities of the i-th plot for the j-th
farmer. The dependent variable is Landimp, an indicator of whether
farmers made any long-term improvements since the acquisition of their
fields. The other variables are mode of acquisition under different tenure
systems and plot level variables. The mode of acquisition within each
tenure type was used because we believe that this dictates farmers’ land
improvement behavior (Table 4). For example, under a specific tenure
system, even where farmers are generally perceived to have absolute
decision making power, right holders may be constrained in their
decision making because the field is co-owned. The tenure variables
were constructed using dummies and the lower categories of incomplete
land rights, and contracted and appropriated state lands, were used as the
base (Table 4).

Moreover, we used continuous (distance from the household and plot
area) and discrete (fertility, salinity, topo-sequence) plot variables.
Average plot size was smaller in Morocco (2.13 ha) than in Jordan (9.97
ha) and Syria (7.24 ha) reflecting a higher level of land fragmentation in
the former. In Morocco plot size ranges from 0.1 ha to 25 ha whereas in
Jordan and Syrian it ranges from 0.3 ha to 150 ha and from 0.2 ha to 100
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ha, respectively. On average, the fields are closer to the households in
Morocco (2.38 km) than in Jordan (4.27 km) and Syria (3.22 km). In
Morocco village dummies were introduced to compare the two villages
that have mainly incomplete land rights (Ould Radi and Oulad Njima) to
the village that has only complete land rights (Ould Achi) (Table 4).

Specific household variables were dropped because of the difficulty
of obtaining the household parameters that explain decisions to improve
land at the time of the investment. Dropping household variables,
however, biases the coefficients because it assumes that plots are
independent of one another. To relax the independence assumption
between plots and capture household effects, a Stata clustering procedure
was used to replace household dummies. This procedure does not affect
the coefficients but provides robust standard errors (Stata Manual, 1997).

Land rights and income shares. In the LRAs of Jordan, Morocco,
and Syria and in dry areas of West Asia and North Africa in general,
environmental variability and rainfall shortages are the major natural
constraints to farming and herding communities. To mitigate these
constraints, and ensure the livelihood of their families, farmers and
herders carry out many strategies that are essentially based on mixed
crop, livestock, and off-farm income portfolios. Moreover, during the
past fifty years, rural communities have undergone many changes to
adjust to government policies and population pressure, both in terms of
resource availability and the portfolio of land rights that they hold over
these resources (Ngaido et al, 1998).

These changes and the composition of their income portfolio are very
dynamic because farmers and herders have always to adjust to new
circumstances and respond to their growing family demands. To
understand the importance of property rights in these regions, it is
important to evaluate the different options, which enable farmers and
herders to respond to environmental, economic, and demographic
pressures.

Income shares. The estimation of income shares was dictated by the
fact that in LRAs of Jordan, Morocco, and Syria, farmers have different
livelihood strategies to cope with environmental variability and to ensure
the survival of their families. Income shares were calculated for each
household using gross household income. Gross instead of net income
was used because of the 1994 ban of cultivation on LRAs in Syria and
the 1996 removal of feed subsidies in Jordan. In both countries, these
policies forced livestock breeders to spend additional money for the
upkeep of their animals and, in many cases to incur losses.
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a) Crop income and land rights. Cropping is an activity where size
of land holdings and completeness of land rights are expected to play an
important role in income generation, because they provide farmers and
herders in the LRAs with more options on how to use their resources.
This source of income accounts for 11 percent of total gross income in
Jordan, 62 percent in Morocco and 63 percent in Syria (Table 6). For
example, the possibility to dig wells or plant fruit trees permits
agricultural intensification as well as providing farmers with more
leverage to overcome rainfall shortages and avoid crop losses by
supplementing soil moisture with irrigation. As such, the capacity and
possibility of farmers to dig wells is in itself is an important strategy
against crop and income losses. Owning land also means enjoying the
totality of the production. Where farmers do not own the totality of their
holdings they are obliged to pay land owners part of their production or
a rental fee, which they are not always sure to recoup during periods of
drought. We expect a positive relationship between completeness of land
rights and crop income shares and a negative relationship with contracted
or appropriated incomplete land rights.

b) Livestock income and land rights In the LRAs, livestock rearing
is a major source of income. Policies have encouraged livestock
production in these areas because of the availability of pasture and also
to avoid potential disputes between herders and farmers. In addition,
livestock ownership is a major banking strategy for farmers and herders.
The average household herd size was 177 small ruminants for Jordan,
165 for Morocco, and 20 for Syria (Table 6). Income was constructed
using all the income generated from the sales of livestock products. In
Jordan, the major source of household revenues was from livestock (61
percent) whereas the shares of livestock income were smaller in Morocco
(6 percent) and Syria (15 percent). It is expected that the relationship
between complete property rights and livestock income shares will be
negative, because due to land settlement policies most of those holdings
will only have incomplete land rights.

¢) Off-farm income and land rights To complement or enhance their
income, all households in LRAs use this income generating strategy.
The shares of off-farm income accounted for 23 percent of total income
in Syria, 28 percent in Jordan, and 33 percent in Morocco (Table 6). Off-
farm income was calculated by adding all the income earned by the
household outside that earned from cropping their own fields and herding
their own animals. The study of the relationship between off-farm
income and land rights becomes important if resource poor farmers and
herders use such a strategy as their main source of income. We do not
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expect holders of complete rights and large livestock owners to rely on
off-farm income as their major source of revenue. However, we
anticipate a positive relationship between rented or appropriated lands
and shares of off-farm income.

Income shares are hypothesized to be determined by property rights
and various household specific variables as formulated in the following
Tobit model.

(2) Q,=f(size of holding under tenure and mode of acquisition, household
characteristics and specific village),

where Q; is the proportion of the i-th category of income (i= 1, 2, 3)
for the j-th farmer. The same tenure variables, which were used to
estimate the land improvement model, were used to estimate
determinants of income shares from crop, livestock, and off-farm
incomes. The only difference was the substitution of discrete variables
by continuous variables to determine whether the size of land holding
under each type of acquisition and tenure regime has an effect on the
share of income from cropping, livestock, or off-farm activities.

For complete land rights, the average size of household holding for
purchased land ranged from 1.49 ha in Syria to 3.75 ha in Jordan whereas
for inherited-divided land the average ranged from 0.29 ha in Jordan to
9.25 ha in Syria. The relatively small average size of inherited/divided
complete land rights in Jordan is a direct result of land policies which did
not favor granting complete rights for agriculture in LRAs, and of
inheritance. As such, we found that very few complete rights were
acquired through inheritance. However, the increasing value of complete
rights, because of a booming land market for construction, is pushing
more people to purchase land. In Morocco, the average household
holding of complete rights was 2.55 ha for purchased and 4.47 ha for
inherited-divided (Table 6).

For incomplete land rights, the average household size with
purchased lands was 7 ha in Jordan, 0.21 ha in Morocco, and zero in
Syria. In the previous sections we noted that incomplete land rights in
Morocco are not easily marketable because they cannot be sold outside
the tribe (Nassif et al. 1997). In Syria the state will not allow holders of
land reform lands to sell them. The average areas of inherited
incomplete rights are higher in Jordan (6.66 ha) and in Morocco (6.93
ha) than in Syria where the average household holding of such lands was
0.045 ha (Table 6). The gender of the household head was included as
a discrete variable with 1 for female and 0 for male household heads.
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The average age of household heads was similar in the three countries
with 56 for Jordan and Syria and 55 for Morocco. Fifty-Five percent of
the households in Jordan were educated from primary level to secondary
level compared to 12 percent in Morocco. In Syria, this question was not
addressed.

The other discrete variables were irrigation and ownership of a
tractor (Table 6). Irrigation is an important strategy for agricultural
production to mitigate rainfall variability or diversify agricultural
production (Table 6). In Morocco, for example, most of the irrigation is
used to produce vegetables and fruits, whereas in Syria it is used for
supplementation in wheat and legume production. In addition, in zones
3 and 4 in Syria, some of the farmers are involved in cotton production
and use full irrigation. Ownership of tractors has increased in recent
years for watering animals and transporting feed, as well as for cropping.
In our sample, the percentages of households that own a tractor are
Jordan - 29 percent, Morocco - 23 percent, and Syria — 28 percent.

RESULTS AND DISCUSSION
LAND RIGHTS AND LAND IMPROVEMENTS

Equation (1) specifying the relationship between land rights and land
improvements was estimated for each country using the Stata Software
(release 5, 1997) with 180 observations from Jordan, 562 observations
from Morocco, and 341 observations from Syria. Probit analysis was
used to estimate the coefficients and hypothesis tests. Marginal effects
were estimated using the probit procedure in Stata. The results confirmed
the importance of property rights variables in association with farmers’
behavior in making long term improvements (Table 5).

Complete ownership rights are found to positively and significantly
affect the propensity to make long term land improvements in LRAs
Jordan and Morocco. Inherited-divided complete ownership rights, which
exhibit significant positive coefficients in Jordan and Morocco, induce
more investments than rented lands. The marginal effects on the
probability of making long term investments were 0.91 for Jordan and
0.32 for Morocco (Figure 1). In both countries, the coefficients for
purchased complete rights were positive and significant and the marginal
effects on the probability of making long term investments more than on
rented lands were 0.84 for Jordan and 0.40 for Morocco (Figure 1). The
importance of complete rights was also corroborated by the negative sign
and significance of coefficient of the two villages in Morocco (Oulad
Radi and Oulad Njima) that have mainly incomplete land rights
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compared to Oulad Achi that has only complete land rights. The results
from Syria, however, were not significant for all the different modes of
acquisition of complete rights. However, the coefficient for purchased
complete rights was negative while those for inherited divided and
undivided were positive.

Incomplete ownership rights, where holders own the use of the
resource, were positive and significant for all the modes of acquisition in
Jordan (meeri rights) and for inherited-divided in Morocco (collective
rights) and Syria (agrarian reform). The propensity to invest in long term
land improvements was much higher in Jordan where the marginal
effects on the probability of making investments were 0.84 for inherited-
undivided, 0.77 for purchased and 0.64 for inherited-divided (Figure 1).
The results from inherited-undivided were not expected but shows that
co-ownership, when compared to rented or state appropriated lands, is
more desirable and does not prevent co-owners from investing in their
lands as long as they, jointly, reap the benefits of their investments. In
Morocco, the coefficients were positive but only the coefficients for
inherited-divided and appropriated land rights were significant. The
marginal effects on the probability of making investments for inherited-
divided and appropriated land rights, were respectively 0.51 and 0.65
(Figure 1). In Syria, the marginal effects on the probability of making
investments were 0.48. In addition, the results for appropriated
collective lands in Morocco and state rented lands in Syria are positive
and significant. The Marginal effects were 0.65 and 0.54 respectively.
This may arise from the expectations of these farmers to secure
ownership rights over these lands. However, the ban of cultivation in
low rainfall lands in Syria, which has prevented farmers from benefiting
from their investments, shows clearly the uncertainty of tenure on state
rented property.

These results suggest that incomplete land rights, where farmers own
the resource use, do not prevent farmers from investing in land
improvements because they can recoup the full benefits of their
investments. However, complete land rights have more production
options as well as the possibility to sell their lands at higher prices and
invest in non-farm production activities. Providing complete rights to
farmers does not necessarily mean that they will stay in the agricultural
sector but rather that they have wider options on how to use their
resources.
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LAND RIGHTS AND INCOME SHARES

Equation (2) specifying the relationship between land rights and
income shares was estimated for each country using the Stata Software
(release S, 1997) and data collected from 66 households from Jordan, 69
households from Morocco, and 99 households from Syria. A generalized
Tobit analysis was used to estimate the coefficients, goodness of fit
measures, and hypothesis tests. Crop-share, livestock-share and off-farm-
share equations were estimated for each country.

Shares of Crop Income. The results of crop income shares for
Jordan, Morocco, and Syria are presented in Table 7. All the different
modes of acquisition of complete ownership rights ¢uik) are positively
related to shares of crop income except for purchased lands in Syria. The
positive and significant coefficients for purchased and inherited-divided
in Jordan and Syria support the hypothesis that having complete rights
increases the share of income from agriculture. The negative and
significant sign of the purchased complete rights suggests that household
heads with purchased lands tend to have less income derived from
cropping. In Morocco, the coefficients were positive but not significant
even though the average share of income from cropping was 62 percent.
The positive and significant coefficients for inherited divided and
undivided in Syria were expected because holders of such rights derive
their major source of income from cropping.

For incomplete rights, where the holders own the use of the resource,
the coefficients are positive in Jordan for all modes of land acquisition,
and for inherited-divided and rented lands in Morocco. The coefficients
for purchased and appropriated collective lands in Morocco and
inherited-divided and appropriated ag-reform lands in Syria were
negative, and only the coefficient for inherited-divided ag-reform was
significant. The negative signs were not expected because it assumed
that the beneficiaries of these lands are farmers whose main source of
income would be from cropping and that they received these lands
through agrarian reform because they were previously landless.

The sign of the second type of incomplete rights, contracted or
appropriated state lands, was negative and significant for rented Meeri,
appropriated state lands in Jordan, and appropriated state lands in Syria.
The results for appropriated state lands were expected because in general,
farmers do not encroach on state lands. The negative sign of rented state
lands is due to the loss of crop income following the ban of cultivation
in the rangelands of Syria where such land rights prevail. Generally, we
expected the relationships between rented fields and crop income shares
to be positive and significant because renting land is an option that is
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widely used by landless and landshort farmers to complement their land
holding and satisfy their family needs. However, while the coefficient
for rented collective lands in Morocco was positive and significant it was
negative and significant in Jordan.

Among other variables the age of household heads gave mixed
results and was not significant. Household size had a negative sign and
was significant for Jordan and Morocco suggesting that the larger the
family the less likely their income would come mainly from cropping.
This was contrary to our general reasoning because it was expected that
large families, which are well labor endowed, will be more likely to
receive most of their income from cropping. However, a positive sign
might result if, due to the reduction of costs associated with hiring labor,
net income was considered instead of gross income. The negative and
significant variable ‘education suggests that educated people do not
depend as heavily on cropping as their major source of income. This
finding is contrary to the general belief that educated farmers tend to be
more productive because they are more likely to adopt new technologies
that will enhance their production systems. It also implies that educated
farmers are more likely to seek additional sources of income to crops,
such as livestock and off-farm eamnings.

Negative signs for ownership of small ruminants were expected for
Jordan and Syria; in Syria they are significantly negative reflecting the
ban on cultivation of the rangelands where most of the flocks are located.
In Morocco the sign of small ruminants was positive but that for
ownership of cattle was negative and significant.

Irrigation is shown to have a positive effect on the share of income
from cropping in all the three countries, and this was significantly so in
both Morocco and Syria, reflecting the increasing use of full and
supplemental irrigation for crop production.

The share of livestock income. The results of the equations of
livestock income shares are presented in Table 8. As expected, the
coefficients for small ruminants are significant and positively related to
livestock income in Jordan and Syria. However, the negative and
significant sign of the small ruminants in the case of Morocco was not
expected. This may result from the increasing shift towards dairy cows
there. During the rapid rural appraisal in Morocco, some livestock
breeders stated that they are now shifting to dairy cows because this
generates more income than sheep and if they have water and fields to
cultivate hay, it is more profitable. Education is positively related to
income shares from livestock and is significant for Morocco suggesting
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that educated farmers are involved in livestock production, contrary to
the situation of crop shares.

The sign of the dummy variable, ownership of a tractor, is positive
for Jordan and Syria but not significant. The positive sign was expected
because sheep breeders rely heavily on tractors to transport
supplementary feed, water their animals, and plow large areas of pasture
lands to grow barley (Oram 1995; Blench, 1995; Nesheiwat 1997;
Ngaido 1997). The negative and significant signs for number of plots in
Jordan and Syria confirmed, as expected, that livestock herders do not
hold many plots.

In general, we expected a negative relationship between ownership
of complete rights and the share of livestock income. In LRAs, farmers
are more likely to own mulk lands and livestock breeders to have
incomplete rights because they tended in the past to favor transhumance
and nomadic production systems. This is confirmed by the negative
coefficients for all inherited lands in Jordan, and for inherited and
undivided mulk in Syria. Only the coefficient for purchased mulk in
Syria was positive and significant. Contrary to our expectations, the
coefficient for inherited lands in Morocco was positive and significant
for the livestock share equation; this reflects the situation of Qulad Achi
where all the land holdings were mulk.

In addition, because of the drive for tenure security in these countries
in recent years, we expected livestock breeders to invest their revenues
in land purchases. Two factors may be fostering such purchases: the
need to secure lands for producing feeds because of the scarcity and
degradation of pastures, and to invest in more stable assets. Increasingly,
herders in LRASs of these countries are producing forage crops, mainly
barley and some alfalfa in Morocco, to feed their animals. As such,
owning land is not just a profitable investment but a way to reduce
feeding costs. This is why the ban on barley cultivation in rangelands
has adversely affected many livestock breeders who have long relied on
barley production to provide supplementary feed (Oram and de Haan,
1995; Nordblom et al. 1995; Blench, 1995). The significant and positive
sign of the coefficients for purchased complete rights in Syria and for
purchased incomplete rights in Morocco confirms this trend. In Jordan,
the negative sign was not expected and may be due essentially to the lack
of mulk lands and even if such lands exist, it would not be profitable to
use them solely for growing forages.

The generally positive and significant signs for incomplete
ownership rights were expected because most of the livestock breeders,
who were nomads, settled in recent years transforming their tribal
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common property regime into individual land rights. As discussed in
previous sections the outcomes of these tenure transformations varied
from country to country. However, we did not expect the negative and
significant sign for purchased Meeri and state appropriated lands because
most of the trespasses recorded in the rangelands in Jordan were done by
the breeders who plowed large areas of rangelands with barley (IFAD,
1995; Nesheiwat, 1996).

Off-farm income shares. The contribution of off-farm to total
income in LRAs of the three countries is considerable, ranging from 23
percent in Syria to 28 percent in Jordan, and 33 percent in Morocco
(Table 6). Many household heads or members migrate to urban areas or
to other countries to generate income and send part of their savings to
support their families. The results of the off-farm share analysis are
presented in Table 9.

We made the following assumptions concerning the off-farm shares:

e Landless or landshort farmers and poor herders are likely to
resort to off-farm income as their major source of revenues

e Conversely, farmers who are well endowed with complete or
incomplete land rights, where they own the use-rights, are not
so likely to rely heavily on off-farm earnings or remittances.

¢ Households with large herds are also less likely to rely on off-
farm income as their major source of income.

e The relationship between rented land and shares of off-farm
income will be positive. Thus, we expect a negative
relationship between off-farm income shares, household small
ruminants, and complete and the first type of incomplete
(ownership of use) land rights. The results are as follows:

i)  Generally the signs of the different modes of acquisition
in the three countries confirm the expected negative
relationship between land rights and share of off-farm
income, except for purchased complete rights in Jordan
and in Syria, purchased incomplete rights in Jordan and
complete inherited-divided rights in Syria. All signs are
negative for Morocco.

i) The significant positive coefficient for purchasedmulk in
Jordan suggests that heads of household with off-farm
income are purchasing lands. An advantage of complete
land rights is that they allow the landowner to build a
house on his plot; which is not permitted onMeeri lands.
Hence many businessmen and migrant workers in Jordan
are acquiring mulk.
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iii) In Jordan and Syria the coefficients for small ruminants
were negative and significant, confirming the hypothesis
that households with large herds do not rely heavily on
off-farm income. However, the positive significant
coefficient of small ruminants in Morocco was not
expected; one explanation might be that farmers receiving
substantial off-farm income are using some of it to
purchase livestock.

iv) The positive signs for rented Meeri lands in Jordan and for
the state rented lands in Syria confirm that landless and
landshort farmers are likely to try and complement their
revenues through remittances and off-farm activities. In
Syria this is due to the reliance on off-farm income by all
the farmers who lost access to their cropland following
the ban on cultivation, During our visit to the village of
Mahmoudi, we found that all the women of the village
went to pick cotton in the irrigation schemes.

The negative and significant sign of rented collective lands in
Morocco was not expected. However, the positive and significant signs
of household size, and small ruminants suggest that large households
tend to rely more on off-farm income. This finding is important in the
case of Morocco because most of the off-farm income comes from
remittances sent by family members working in Europe or other in Arab
countries.

Other results of the analysis included in Table 9 are:

a) Education: the negative and significant sign of this variable
indicates that educated heads of households are less likely to
rely on off-farm income.

b) Irrigation: this was positive and significant for Jordan and
positive for Morocco, suggesting that some farmers in those
countries may be intensifying their production systems. The
main focus of irrigation in Syria is outside of the area studied
in this project.

¢) Fragmentation: The positive coefficients for the numbers of
people per household in Morocco and Syria (significant)
confirm the general reasoning that land fragmentation drives
farmers to seek other income sources. Fragmentation,
indicated by plot numbers, also appears to have negative
impacts on crop incomes in Jordan and Morocco, and livestock
incomes in Jordan and Syria.
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Table 1: Land rights in Mashreq and Maghreb countries

Ownership of
Ownership the use of the | Prescriptive Transfer
of the and M&M
(mulk acquisition
resource manfaa) ) transaction Countries
(mulk ayni) possibilities
resource
Complete ownership (mulk taam)
Already
Mulk, Melk Owner (s) Owner (s) acquired Yes all
. Ownership .
Mulk, Melk Tribe Tribal requires Rcstrlct'cd to Moro.cFo,
members . the tribe Tunisia
policy change
Incomplete ownership (mulk nagqis)
Ownership of use (mulk al manfaa)
Waqf Private Holder(s) or .
(Habous) Ownership institutions No Inheritance all
.. Sales are
Individual(s), . . Morocco,
Perpt_:lual Tribal , State household(s), Policy restn.c ted to Tunisia,
usc-rights . change tribal .
coopcratives Algeria
members
. Policy Jordan,
Meeri State Holder(s) change Yes Lebanon
Aerarian State, Polic Morocco,
re%orm cooperative(s) Holder(s) chan }; Inheritance Tunisia,
holder(s) g Algeria, Syria
Rented or appropriated usc-rights
Contracted for
Renting or Owner, State limited time and No No all
sharecropping under specific
terms
Appropriated Appropriated Policy Jordan, Syria,
State ) No
state lands for private usc change Lebanon

1 Prescriptive acquisition: appropriated land which eventually can lead to ownership.
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Table 2: Land rights in Jordan, Morocco, Syria and Tunisia (Arable lands), 1996

Jordan Morocco

Syria Tunisia
Mode of acquisition =180 =562
1 (:lm) (:lo s |(@=341 plots)| (=293 plots)
Complete ownership rights (mulk taam)
Purchased 3% 10% 9% 14%
Inherited-divided 5% 30% 40% 82%
Inherited-undivided 9%
Inherited-bought 2%
Granted by village council 1%
Subtotal 8% 40% 58% 99%
Incomplete ownership rights (mulk naqqis)
. . |Perpetual use-| Agranan
Ownership of use Meeri rights reform
Purchased 15% 2%
Inherited-divided 50% 44% 2%
Inherited-undivided 4%
Appropriated 3% 2%
Contracted or appropriated use-rights
Rented 17% 11% 4% 1%
Rented state lands 27%
Appropriated state lands 6% 7%
Subtotal 92% 60% 42% 1%
TOTAL 100% 100% 100% 100%

Table 3: Distribution of land improvements made on the plot since acquisition, 1996

Type of land improvement Jordan Morocco Syrla

M P (n=180 plots) | n=562 plots N=341
De-stoning and fencing 21% 19% 19%
Water harvesting 2%
Terraces 1%
Trees 2% 3% 9%
Well 3% 5% 16%
All improved plots 27% 27% 46%
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Table 4: Summary table of land improvement variables, 1996

Jordan Morocco Syria
Mean | Std. Dev. | Mean |Std. Dev.|[Mean | Std. Dev.
Improved plots (0,1) | 0.26 0.44 0.27 0.45 0.46 0.50
Distance Km 427 1.74 2.38 3.26 322 2.91
Arca Ha 9.97 19.50 2.13 242 7.24 10.40
Highlands (0,1) 0.30 0.46 0.03 0.18
High-slope 0,1 | 0.0l 0.07 0.04 0.19 0.06 0.24
Mecdium-slope (0,1) 0.26 0.44 0.25 0.43 0.38 0.49
Low-slope 0,1) | 0.25 0.43 0.37 0.48 0.06 0.23
Plain 0,1) | 049 0.50 0.04 0.20 0.25 0.44
Salinity (0,1) | 0.04 0.19 0.09 0.28
High fertility 0,1 | 0.19 0.39 0.20 0.40 0.38 0.49
Medium fertility (0,1) | 0.57 0.50 0.20 0.40 0.56 0.50
Low fertility 0,1) | 024 0.43 0.26 0.44 0.06 0.24
Rocky 0,1) 0.33 0.47
Year of acquisition Year 1965 20.47 1968 21.16
Village oulad radi (0,1) 0.32 0.47
Village oulad njima (0,1) 0.44 0.50
Village oulad achi ©,1) 0.24 0.43
Complete ownership rights (mulk/melk taam)
Purchased (0,1) [ 0.03 0.18 0.10 0.29 0.09 0.28
Inherited and divided 0,1) | 0.05 0.22 0.30 0.46 041 0.49
Inherited and undivided 0,1) 0.09 0.29
Incomplete ownership rights (mulk naqqis)
Ownership of use ©.,1) Meeri Collective Ag-reform
Purchased 0,1) | 0.14 0.35 0.02 0.14
Inherited-divided 0,1) | 0.50 0.50 045 0.50 0.02 0.13
Inherited-undivided 0,1) | 0.04 0.19
Appropriated (0,1) 0.03 0.16 0.02 0.15
Contracted and state lands
Rented lands ©,0) | 017 0.38 0.11 0.31 0.04 0.20
State leases (0,1) 0.27 0.44
Appropriated state lands  (0,1) | 0.06 0.24 0.07 0.25
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