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Land Degradation: A Global and Regional Problem

Today, about 1.9 billion hectares of land worldwide (an area gpproximately the sze of Can+
ada and the USA) are affected by land degradation (United Nations, 1997). This year, as in
previous years, about 21 million hectares of land will become so degraded that crop produc-
tion becomes uneconomic and about 6 million hectares of land will be irreversbly logt for
production (von Baratta, 1998; UNEP, 1986). These figures have serious implications for the
future of humanity. The livdihoods of more than 900 million people in some 100 countries
are now directly and adversdly affected by land degradation (United Nations, 1994). Unless
the current rate of land degradation is dowed and reversed, the food security of humanity will
be threstened and the ability of poor nations to increase their wedth through improved pro-
ductivity will be impeded. Land degradation can be observed in al agro-cdimatic regions on
al continents. Although climatic conditions, such as drought and floods, contribute to degra-
dation, the main causes are human activities. Land degradation is a loca problem in a vast
number of locations, but it has cumulative effects a regiond and globad scales. The countries
of the developing world, and particularly those in the arid and semi-arid zones, are the most
serioudy affected (UNEP, 1986).

Land degradation is a universd problem. We must not be mided into thinking it is restricted
to agriculturd land or agricultura livelihoods, dthough it is in these aress that the effects of
land degradation are immediately apparent and most dramatic. In the developing world, land
degradation is a symptom of under-development. It results from a combination of socid and
economic factors, such as poverty and inequitable distribution of the land resources, ingppro-
priate land use systems and farming methods. In the dry aress, these factors are exacerbated
by dimate and the fragility of ecosystems (UNEP, 1986). Because agriculture in the poorer
countries is the principa employer of labour and generator of income, the effects of land deg
radation are often disastrous and lead to famine and political turmoil (UNEP, 1986).

Food security

Food security is directly related to the ability of land to support its populations (Eswaran and
Kapur, 1997). Should land degradation continue at the current rate, many regions will never
achieve food security. Current estimates predict that food production in the developing world
will have to double in the next 30 years to meet the needs of growing populations. Much of
this population expanson is urban (UNSO, 1997), not least because declining quality and
productivity of the land is driving migrétion to cities upwards in dmost every country of the
world. The increased demand for food in both rurd regions and urban centers cannot be met
by expanding the agriculturd area because — in most cases — the remaining land is not suit-
able for sustainable crop production (Dregne, 1997). At the nationa levd, intengfication is
often the only viable solution for meeting food demand, and the best land on which to inten
sfy production isinevitably the highest quality land.
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This intendfication can increase food production in the higher potentid areas, smultaneoudy
drengthening the regional and national economies and providing more food on a regiond or
national scde. However, it is the land users in the margina areas who are most serioudy &
fected by bnd degradaion. The opportunity for intengfication on their land is low. This often
leaves the usars and owners of the more margind land with no prospect of developing their
limited land resources, and therefore frequently dependent on government subsidies. Such
policies condemn the people living in low potentid areas to continued reliance on outsde
funds and to a low gandard of living (Dregne, 1997). This problem of food security for the
future is of prime importance. It is a chdlenge, even for the most favorable and productive
agricultural aress. If land degradation, especidly in margina aress, is not stopped — and, if
possble, reversed — food yidds in many pats of the world will decline (United Nations,
1997).

The nature of land degradation

An examination of the nature of land degradation is required. In generd terms, land degrada-
tion is the decline of the naturd land resources, commonly caused by improper use of the
land (Bergsma et d., 1996). It is aso defined as the reduction or loss d the biologicd or eco-
nomic productivity and complexity of land, resulting from human activities (United Nations,
1994). The more degradation is dlowed to advance, the more difficult and codtly it gets to
restore the land to its origind date. If the land becomes irreversbly degraded, its potentia for
agriculturdl production is permanently lowered or even destroyed (Dregne, 1995; Middleton
and Thomas, 1997). Land degradation encompasses soil degradation and the deterioration or
loss of vegetation and landscape functions. These components do not act separately, but they
are intrindcdly linked to each other and may act as mutua supporters and accelerators of the
degradation process.

Soil degradation has physicd, chemicd and biologica dimensons (Lal, 1998). The break-
down of soil dructure affects the buffering, filtering, and moisture-retaining properties of
soils. This breskdown may be caused by factors such as ingppropriate tillage practices
(Unger, 1991) and excessive trampling by grazing animds. Lack of replenishment of plant
nutrients and organic matter leads to soil fertility decline and decreased biomass production
(FAO, 1991). Yieds will decrease and the protective groundcover on cropland and rangeland
will be reduced. On bare, unprotected soils, the processes of soil erosion remove large quanti-
ties of fertile topsoil (Batjes, 1996; Mainguet and Da Silva, 1998). In doping aress, water-
induced eroson processes dominate, while on flaiter land and in drier environments, wind-
induced eroson can be dgnificant. Soil removed by eroson processes is permanently logt, as
ae the nutrients and organic matter that are essentid components of soil fertility. The in
crease in sugpended maiter in the amosphere from wind eroson enhances greenhouse effects
thereby contributing to globad warming (von Baratta, 1998). In irrigated aress, inappropriate
irrigation and drainage practices and the use of sdine water lead to soil sdinization. Without
appropriate preventive measures, sat-sendtive crops will disappear and be replaced by in
creedngly sdt-tolerant plant species until the land is rendered unsuitable for any useful crop
production (Williams and Baling, 1996).

Prolonged overgrazing of rangeland and of crop residues in harvested fidlds weekens and de-
grades the vegetation and results in the depletion of plant diversty, and reduced biomass



production (Herbel and Pieper, 1991). The latter in turn leads to reduced soil organic matter
and the deterioration of the soil Structure.

The mog sgnificant landscape function affected by land degradation is the hydrologic bd-
ance of cachments. Unfavorable soil-surface characterigtics of degraded lands and a lack of
adequate plant cover lead to reduced surface retention and infiltration, and to higher surface
runoff. This results not only in reduced soil moisture content in the soil profile, but dso in-
creased rates of soil erosion (La, 1990). Especidly in dry aress, reduced available soil mois-
ture in turn negaively affects plant growth and thus further reduces biomass production and
protective soil cover.

Depending on dimate, landforms and land use, land degradation takes different forms and
manifestations in different regions and land-use systems. It is the result of complex causes
and processes, and overamplification of the environmentd, dimatic and land-use factors i+
volved can midead to the conclusion that rehabilitation of degraded land is easy and smple.
Typicd forms of degradation, predominant under certain conditions, can be identified.

In the more humid aress, rainfdl can occur in heavy erosve showers. Especidly in the
doping areas of the tropics and subtropics, these may cause serious soil erosion by run
off. High rainfal can dso lead to high rates of nutrient leaching and to soil acidification
in many tropica regions.

In the drier environments, vegetation cover is sparse on large areas of land. In these a-
eas, strong seasona winds can cause serious wind erosion, especidly where the terrain is
flat and the lack of standing plants or residues — due to overgrazing — leaves the soil vul-
nerable to the wind.

In irrigated agriculture, ingppropriate soil and water management practices and irrigation
and drainage methods, and the use of margind qudity waters without proper manage-
ment lead to the accumulation of sdts in the soil. Plant growth is affected by this soil
sinization, which has disastrous effects on the productivity of the land in areas where
irrigation is essentia for crop production.

On rangdands, overgrazing will not only reduce the overal protective soil cover but dso
lead to a long-term change in the compostion of the vegetation. Plant biodiversty will
change over time, unpadatable species will dominate, and totad biomass production will
be reduced. The degradation of vegetation affects millions of people in the traditiond
range-grazing lands of the drier part of the globe.

In principa, the main causes and initiators of land degradation processes are ingppropriate
land-use practices that fall to take into account the capabilities and the limitations of the land.
Depending on the dominant processes, land degradation displays different forms and effects
on the land's productivity. All forms of land degradation will ultimately lead to a reduction of
the soils fertility and productivity (Blum, 1998). The generd overdl effect is reduced plant
growth, leading to loss of protective soil cover and increased vulnerability of soil and vegeta
tion to further degradation. To bresk this sdf-accelerating, cause-and-effect chan, it is im
portant to have a good understanding of the underlying causes of land use practices leading to
degradation



Degradation in dry areas

Land degradation in drylands is usudly described as ‘desertification’, because it ultimately
leads to the formation of desarts. More than 47 % of the earth's surface (i.e, 6.1 billion hec-
tares) is dryland. These lands are the habitat and source of living for about a fifth of the
world's population. The margina drylands of the world experience enormous pressure on the
environment, caused by human mismanagement and recurrent droughts (Middleton and
Thomas, 1997). The reslience of dryland resources (i.e, soil and vegetation) is usudly low
and thisiswhy drylands are particularly susceptible to degradation (Blum, 1998).

In the drylands, two forms of degradation are dominant: In the rangelands and rainfed arable
aress, wind eroson is characterigtic, while in the irrigated aress, soil sdinization due to un+
suitable irrigation-farming practices can be widely observed.

Soil erosion

Drylands are more susceptible to wind eroson than any other form of degradation because
soils tend to be dry, poorly structured and sparsely covered by vegetation (Middleton and
Thomas, 1997). A mgor limitation in these aress is the lack of adequate and reiable rainfall
to support a sustainable and protective land cover againgt the erosive forces of the wind. Ac-
cording to earlier studies, wind eroson only reaches threatening proportions when people dis-
turb the balance of the ecosystem (Mainguet and Da Silva, 1998). This is particularly true for
areas where, due to growing population pressure, traditional practices of falowing are re-
placed with dashand-burn practices and continuous cultivation. Wind-eroson measurements
by ICARDA in Syria reveded soil losses of up to 60 tons per hectare (which is equivaent to
a loss of gpproximatedy 3 mm soil depth) during the windy season (from July to September)
in areas, which had been opened for rainfed cered cultivation without eroson-protection
measures (ICARDA, 1991).

In regions where little or no nutrient amendments are used to replace the rapidly declining
soil-nutrient pool, soil cover is declining rapidly, leading to wind eroson and land degrada-
tion. Wind eroson causes loss of soil depth, organic matter, clay content, nutrients, and in-
digenous seeds. Downgtream effects, such as an increase of amospheric dugt, reduced visibil-
ity, blockage of roads and raillway lines, and hedth problems are dso causng consderable
concern. In Morocco, for example, ICARDA research revedled that seasona hot winds not
only cary away soil but dso affect crop performance through excessive evgpotranspiration
and the direct effect of the wind (ICARDA, 1997). In the oasis regions, sand encroachment
affects wdls, pam-tree plantations and traditiond irrigation systems (Svakumar e 4d.,
1998). In the southern and southwestern parts of Tunisia, eg., the movement of sand dunes
poses a mgor threat to famland (Khatteli and Gabriels, 1998). Over consderable parts of
Centrd and Western Ada and North Africa, large areas of the traditional semi-nomeadic
rangelands, the steppe, are being opened for barley cultivation. The consequent remova of
the vegetation cover has exposed the soil surface, leading to the loss of the fine fertile frac-
tion of the shalow soils through wind eroson. This has led to a tremendous decline of soil
productivity and qudlity of life of the land users (Mainguet and Da Silva, 1998; Svakumar et
d. (1998). An important concluson of ICARDA'’s research is that there is no easy solution to
reduce wind eroson in rainfed annud cropping systems (Timmerman, 1993).



Salinization

The second most important land degradation process, after soil eroson, is soil sdinization.
SHt-affected soils occur in different environmenta, geographical and topographical  condi-
tions and they exig in dl five continents. Sdinization processes are dynamic, and Buringh
(1977) edimated that due to sdinization, the world loses at leest 1.6 million hectares of fertile
adble land every year. Two types of soil sdinization can be didinguished: Primary sdiniza
tion is a naurad process caused by movement of sdine water in the soil originaing from s
line sorings, sdine seepage or groundwater upward fluxes (capillary movement), driven by
climatic dryness, or due to coadtd influence in surrounding lands. Secondary sdinization, on
the other hand, is caused by improper human activities, such as excessve or inadequate irri-
gation and the lack of proper drainage.

Sdinity -whether primary or secondary- is undoubtedly &ffecting the liveihood of many peo-
ple. Ghassemi et d. (1995) edtimated that about 20% -or about 45.4 million hectares- of irri-
gated land are sdt affected. The 1977 United Nations Conference on Desertification esti-
mated that 22 million hectares of the world's irrigated lands are waterlogged (Holdgate et 4.,
1982). Rhoades (1998) estimated that, in the Near East Region, 83.4 million hectares of land
(not necessarily arable land) are sdt affected. The mgor effects of sdinity on soil properties
are swelling of day soils, disperson of fine soil particles, crust formation, and a decrease in
water movement within the soil profile. The amount of sodium adsorbed to the soil particles
and the amount of sodium in the irrigation water gredtly influences the degree to which sdin+
ity affects soil properties. Options for the management of sdinization are determined by the
sinity or sodicity of the soil and the water. The magor determinant for reclametion of sdt-
affected soils is the presence and functioning of proper drainage systems, which are critica
for adequate leaching of accumulated sdts.

The improper use of margind waters for agriculture may adso accderate land degra
dation. Since the use of magind-qudity water is picking-up in dry regions sudanable
drategies to facilitate such practices are needed. ICARDA, in collaboration with NARS and
other nationa and regiond organizations, isworking on developing such drategies.

Biodiversity depletion

The dry areas of the world are the origin of a large number of globaly important cereds and
food legumes, such as barley, whest, faba beans and lentils. In these dry aress, biodiversity is
serioudy eroding through the degradation of naturd habitats, the intendfication and expan
son of cultivation and the overgrazing in natura rangdands. The reult is that now, wild
relatives of crop species grow only in margind areas such as field borders, shdlow soils and
remnants of natural vegetation. The type of habitat supporting these precious resources is &
ther patchy or degraded. Traditiondly, faming systems have maintained diversty in order to
preserve dability of production under the climatic, disease and pest risks. Wild reatives of
crops, such as wild fruit trees for example, used to be left growing on field borders to supply
seeds or rootstocks for planting. The replacement of traditiond farming systems with modern
agricultural practices is endangering these wild relatives. Increased food demands and market
forces have encouraged the replacement of the locdly adapted varieties of both fruit trees and
field crops with high-yielding cultivars, hence hampering the gene pools of these crops. Over
time, genetic diversty has eroded, and agriculture is now based on fewer and fewer crops,



and fewer and fewer genotypes. This genetic uniformity and the tendency to monocropping
make them more vulnerable to disease and pest epidemics and weather extremes. Addressing
the loss ob biodivergty in these areasis therefore of globa importance.

In dry areas, the depletion of biodiversty is most cdealy vishble in the degraded naturd
rangelands, which lose ther productivity quickly due to heavy grazing pressure and inade-
quate grazing management. To manage the natura vegetation and plan the rehabilitation of
degraded range aress efficiently, ICARDA has implemented a rangeland-monitoring project,
integrating the use of sadlite imagery, fiddd surveys and Geographic Information Systems.
This project enables the estimation of biomass (i.e, feed) avalability. Through a participa-
tory approach and in collaboration with the pastord communities and the government
authorities, adequate range-grazing schemes can be developed, which will protect the plant
resources of the rangelands (ICARDA, 1996).

For periods of low feed availability on the rangelands, additional feed resources need to be
avalable. In a collaborative project with Jordan, Syria and Irag, ICARDA has developed feed
blocks from agro-indudtrid by-products, such as straw, poultry litter, olive seed cake, beet
pulp, date pulp, etc. These feed blocks are now being produced by the private sector in these
countries and they contribute significantly to the protection of the range resources a critica
periods, and they also generate additiona income (Haddad et d., 1997).

For severdly degraded rangelands, reseeding has shown to be a feasible option to restore plant
productivity and biodiversity. Over the past 6 years, ICARDA has developed and improved
range-reseeding systems using a range-pitting machine, which are economic and can cover
large areas in a short time. The systems are based on trapping the scarce rainfdl near the
seeds 0 that the plants have sufficient moisture concentrated at their roots for their early &
velopment. Seeds of locally adapted range species are used (ICARDA, 1997). With this sys-
tem, large areas of severely degraded rangelands have been put back to productive use.

The cost of land degradation

It is difficult to detail the economic losses resulting from land degradation. At the globd
leve, it is esimated that the direct codts in terms of annua income forgone in aress directly
affected by land degradation is about US$ 44 billion per year. The indirect economic and -
cid cogts suffered outsde the affected areas, including the displacement of people affected
by loss of productive land resources, and coupled to losses to nationa food production, may
be much greater (United Nations, 1997). For example, the socia damage, the damage to i+
ture generations of people, and the loss of biodiversity cannot be estimated in monetary terms
(Kharin, 1998). In addition, it is difficult to estimate the costs of deding with the environ
mental refugees who have lost their homes and economic base in degraded lands. Not only do
they add to the pressure on the resources in ther refuge aress, they are aso responsible for
invoking degradation there (United Nations, 1997).

Any coging of land degradation must include the cost for the reclamation of degraded
land, i.e., the reversa of degradation. The options and requirements for reversng degradation
depend on the degree of degradation. The earlier degradation processes are recognized and
reversed, the more efficient and codt-effective is the rehabilitation. As land degradation and
rehabilitation are aso very locationspecific, there is no universdly vdid estimate of cost per



unit area of land degraded or reclamed (Kharin, 1998). Another important cost factor is the
off-site effect costs. These include the sltation of dams and watercourses that reduce the eco-
nomic life of irrigation sysems and power daions, and dust emissons that affect public
trangportation (e.g. roads and railways) and are hedth hazards (Eswaran and Reich, 1997). In
the US, it has been edtimated that the off-site costs of degradation may be 45-times greater
than the direct cost of the loss of the land’ s productivity (Dregne, 1997).

Theglobal concern

Globa concern about land degradation has grown mainly because of: (i) an increasing trend
towards responshility on the part of the globad community — indudtridized and developed —
to secure a decent life for al world citizens, and (ii) the direct globa effects of land degrada-
tion beyond nationd and regionad boundaries. Through the emisson of greenhouse gases and
changes in the ecosystems that contribute to the reduction in carbon snks, it contributes to
climate change. It contributes to the depletion of biodiversty, directly through the degrada
tion and destruction of lands, and indirectly by accentuating the need to expand cropping into
natural forests and rangelands. It affects water resources through river and reservoir sedimen-
tation and the change in the hydrologica cycles of degraded catchments (Pagiola, 1997).
These globd concerns open up the posshility of internationd cooperation in land degrada
tion control. The direct and immediate causes, nature, and perception of land degradation are
gte-specific. Conventiona approaches to land conservation and rehabilitation are local. Now,
as land degradation poses a threat to the sustainable wefare of many people across geopoaliti-
cal boundaries, it isacause for regiona and globa concern.

I mpact of globalization

Globalization of trade and the remova of barriers for the movement of commodities and i+
formation in response to economic growth have important implications for the future
sudtainability of present land use sysems. Famers, pastordists, and other agriculturd users
of land resources may be guided more by condderations of immediate economic return than
by longer-term concerns for resource husbandry, conservation, and sustainable production
practices. However, globdization of information and knowledge sysems may heighten
awareness of the need for environmenta protection and bring internationa attention to bear
on rehabilitation and preventive measures a the locd levd. The world community has wit-
nessed within the past decade a sgnificant manifetation of concern for environmenta hedth,
and a reversd of daming trends in land degradation through landmark conventions on
biodiversity, desartification, and climate.

Key medium- and long-term policy challenges

What are the key chalenges from a policy perspective? How can globa conventions be made
more effective by policy reforms? What policy eements can encourage sustainable land-use
practices that are of benefit to poor people? Improvements in land use need the interest of al
involved individuds and groups. A multi-level stakeholder approach for the planning process
is essentia to obtain socidly baanced results, which balance economic and ecologicd godls.
All gstakeholders — from the land-user level to the policymaker level should take pat in a
broad participatory process to identify problems, condraints, needs, interests and ams. On
the basis of this process, options and priorities for action should be negotiated.



Nationd policies affect land users directly and many governments integrate environmentd,
economic and socid concerns into the nationa planning process. Nationd policies on sus-
tanable land use can hdp to induce the necessary politicd, inditutiond and economic
changes. There is a need for coherent natural resources policies and frameworks that support
regiond autonomy and delegation of respongbility for naturd resources management to the
communa and locd levels. They should aso support and enforce the productive, sustainable
use of the natural resources in the loca communities. Medium- and long-term policy changes
require the creation of incentives for the affected land users, who are not able to invest in and
sugtain land- rehabilitation measures:

A scure land-tenure system assuring long-term access to land and aso dlowing inheri-
tance to following generations (Halsworth, 1987) is of great importance because many of
the investments necessary to maintain land quality and productivity are very long-term.

Land users in affected areas must have the financia capacity to make necessary invest-
ments for proper land husbandry. A re-evaluation of market prices is required to ensure
fair and adequate vauation of agricultura goods and products.

Alternatively, land users can become ‘land wardens who take care of the land and its
functions on behdf society at large and are paid for their services from public funds.

An important role should be given to the in situ preservation of plant biodiversty and main
tenance of the genetic pool. These practices have to be based on rdiable public development
policies and nations (i.e., governments) will have to accept these as ‘overhead cost’ for main
taining environmentaly sustainable land quality as agenerd sarvice to society.

Addressing the challenges at national and international level

In areas endangered by land degradation, the land is being saverdly overused and will not be
able to sudain growing population pressures without further — possbly irreversble — degra
dation. This will serioudy affect the livelihood of people and may lead in the long run to ®-
cdd conflict and unrest. As degradation, rehabilitation and socid and economic development

are tightly interdependent, severd pathways are suggested to address the chalenges on na
tiond and internationd levels

Nationd levd:

direct intervention in the affected areas

the development of non-agricultural employment opportunities

populaion planning to give population dendties compatible with the populationcarrying
capacities of the region

Internationd levd:

mohilization of intellectud, ingdtitutiond, and financia resources

gregter efforts to implement provisons of internationa conventions

support to successful interventions at loca levels that can be replicated across wider b-
cations



The disparities that exig among countries in terms of their naturd resources, economic status,
and educationd level should be reflected in policies and action plans to be implemented
(ISCO, 1996). This refers in particular to (i) land ownership, (ii) population planning, and
(i) nature consarvation policies. The policies and drategies must be directly linked to the
use of and access to the natura resources by the land users and other stakeholders. The i+
volvement of informa and forma inditutions in land rehabilitation and sudainable land use
can only be sustained if they are accepted and actively supported by the land users. This m-
plies that locd norms and values must be respected and indigenous knowledge accepted. The
development process among stakeholders will be enhanced by better information exchange
and improved knowledge of land users limitations, needs, options and visons with respect to
sustainable land use (ISCO, 1996).

Therole of the United Nations

There are organizations and initidives a the internationd level, which are concerned with
land degradation and its control. At the level of the United Nations, FAO, UNEP and UNDP
are the main dakeholders. These organizations have gained Sgnificant expertise and experi-
ence with land degradation at the regiond and globa scdes. They are development-oriented
indtitutions contributing to globa devdopment manly through globa resource inventories,
collection and provison of environmenta and socio-economic data, and the assessment of
globa trends.

Because of the increasng sgnificance of environmental degradetion and its negative effects
and impacts on the long-term ability of land to produce food and fibre for the future — espe-
cdly in the margind areas with high populaion pressures — the UN has established globa
conventions, induding the Convention to Combat Desertification (UNCCD), the Convention
on Biologicd Diversty (UNCBD), and the Framework Convention on Climatic Change
(UNFCCC). A large number of UN member countries have sgned these conventions. This is
a dgn of increesng nationd concern for degradation and the need of countries, in coopera-
tion with fdlov UN member dates, to address degradation at the nationa level with interne-
tiona cooperation and support. The am of these conventions is to facilitate and foster inter-
sate and regiond cooperation for the sustainable management of fragile environments at the
internationd scale. All these conventions emphasize globd solidarity and initiste action pro-
grams on sustainable land management (United Nations, 1994). However, these globa cont
ventions have three mgor deficiencies (i) They are far from the world of loca land users, (ii)
they have been poorly financed to date; and (iii) there is little coordination between their a-
tion plans at the loca leve (1SCO, 1996).

These conventions could coordinate eco-regiond approaches to land rehabilitation and man
agement, and to basin-wide watershed development, combined with land-use planning to-
wards sustainable land management.

The Globd Environment Feclity (GEF) is a funding mechanism of the UN. It is specificdly
desgned to facilitate the tackling of environmenta problems — such as climate change,
biodiverdity depletion, and internationd weters — on a globa scae, i.e, tasks beyond the e
sponghility and capecity of sngle saes. This facility provides funding to cover the incre-
mental cost of additiond measures, whose expected effects will go beyond state boundaries
to generate globa benefits (United Nations, 1994). Although land-degradation control activi-



ties are not directly digible for funding by GEF, the effects of degradation on biodiversty,
climate change and internationd weaters are covered. An important focus of GEF-funded pro-
jects is the participation and cooperation of land users as main stakeholders in environmenta
management (Pagiola, 1997).

Therole of the CGIAR in research and technology development

The causes and effects of land degradation are complex. The fight agangt land degradation
cannot be won a the land-user levd done. Haligtic gpproaches will have to be developed
that, besdes implementing direct biophyscd messures on the land, teke into consderation
the living conditions and the socio-economic setting of the rurd aress and dl the externd
forces and congraints directly and indirectly linked to the pressure on the land and its use.
Solutions do not lie in the direct influence of the land user done, but to a large extent in the
generd framework within which rurd people live and have to produce to survive. This
framework is largey determined by the dtate and its policies. Genera policy frameworks
should emphasize and favour environmenta conservation, encourage good stewardship of the
land, and provide scope and opportunities for agricultura development.

Research into degradation processes, their underlying causes and ther long-term effects and
consequences on the land and the environment should be solution-oriented. The study of the
processes of degradation should not be a purpose unto itsef, masking the need to develop
solutions that will lead to resource-protecting, productive and sustaingble land utilization
(Zobisch, 1998). Therefore, within the context of the land use system, the term ‘research’ is
more gppropriately replaced with the term ‘technology development. Technology develop-
ment encompasses packages of measures within the context of the land-use system, and has a
goatid dimenson. It involves components of traditional research, exchange of knowledge,
and testing under ‘red-world conditions, and implies the involvement of al sakeholders
crucia for the gppropriate management of the land.

To lead and assist technology development, the CGIAR — a World Bank initiative — has es-
tablished research centers throughout the developing world whose am is to support nationa
inditutions in the development of improved and adapted sustainable land-use technologies. In
collaboration with nationd reseerch and development inditutions, these research inditutes
have had a dgnificant impact on the development of improved land-use practices in many
regions.

Each of these inditutes has a particular mandate for research and technology development
related to the improvement of the liveihood and the naturd resource environment of rurd
people in developing countries. Some inditutes have regiond mandates (e.g. drylands, humid
tropics, semiarid areas), some are commodity-oriented (e.g. rice, potatoes, wheat and maize),
and some have thematic mandates (e.g. food policy, agroforestry, livestock, forestry, aguetic
resources). Over the past decades, these indtitutes have become centers of excedllence in their
fiedds of gspecidization. The comparaive advantages of these inditutes lie mainly in their
high levd of expertise, excelent research facilities, good regiond knowledge and experience,
and their independence from locad governments. This makes them ided partners for coopera-
tion with locd ressarch and extendgon inditutions (i.e, Nationd Agriculturd Research and
Extenson Services - NARES). Through partnerships with CGIAR Centers, many NARES
have carried out research to an improvement of land use and the livelihood of rurd people.
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The Centers role in capacity building for NARES research and extenson daff has been
highly successful. Through training programs, NARES have become more qudified — and
thus independent — to address environmenta problems of national concern. Besides coopera-
tion with NARES, excdlent inter-center collaboration has been developed to complement
capacities and experiences in tackling specific problems of regiond and globd dgnificance.
This inter-center collaboration dso encompasses the involvement of NARES at the nationd
levels. The main mechanisms of inter-center cooperation are Consortia and Eco-Regional
I nitiatives.

For the drylands, The Internationd Center for Agricultural Research in the Dry Aress
(ICARDA) has developed an approach to sustainable land management based on the princi-
ples of holism, integration and participation. ICARDA has shown that addressng single
components of a degrading land-use sysem will not solve land degradaion. Only holidtic
gpproaches which address the entirety of the landscgpe and the land-use sysem will have a
chance of success. The multidisciplinary dimenson of land degradation adso cdls for integra
tion. Only ntegrated approaches for research and cooperation will lead to success. Land deg
radation is intringcdly linked to the land users and the inditutions and other parties directly
or indirectly involved in land use. ICARDA’s experience had shown that dl these parties
mugt be involved in solving land-degradation problems. Therefore, only participatory ap-
proaches will be successful. Recently, ICARDA with NARES of Jordan, Lebanon, the Pales-
tinian Authority and Syria have launched a project funded by the Globa Environment Facil-
ity (GEF) and the United Nations Development Fund (UNDP) that promotes community-
driven conservation of agro-biodiversity. The focus is on seventeen crop species (i.e., cereds,
legumes and fruit trees) and ther wild relaives, for which the Near East region conditute an
important center of diverdty. The paticipaion of the loca communities is the main thrust of
this project.

Important principles of the inter-center cooperation are stakeholder participation, a focus on
policy and institutiond issues, condderation of equity concerns, interdisciplinarity, use of
loca-knowledge systems, acknowledgement of scale dependencies, and awareness of produc-
tivity expectations. The outputs are economicaly viable, socidly acceptable and environmen-
taly sound technologies, improved methodologies and diagnogtic tools, improved indicators
for degradation and sustainability, decison-support sysems for generdting, testing and ex-
trapolating land-management options, improved frameworks for information exchange and
policy diaogues (Craswdll, 1997).

There are four main consortia that am at the consarvation and enhancement of land and wa-
ter resources and prevent land degradation. The Combating Nutrient Depletion Consortium
focuses on the conservation of soil fertility through improved nutrient management practices.
The Managing Acid Soils Consortium focuses on the rehabilitation of degraded acid savannas
usng agro-sylvo-pastoral technologies. The Managing Soil Erosion Consortium develops
acceptable land-management practices tha minimize soil erodon and its off-dte impacts on
caichment scales. The Optimising Water Use Consortium focuses on crop water-use effi-
ciency and water harvesting in semiarid areas of North and Sub-Saharan Africa and in West
Asa Each of these consortia addresses problems of globa importance, initidly focusng on a
gngle eco-region and eventudly expanding to other areas with amilar condraints and prob-
lems. An important overdl am is to exploit synergies between the different consortia through
standardized methods and information exchange (Craswell, 1997).
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Presently, there are four Eco-regional Initiatives rdevant to sustainable land management.
The Desert Margin Initiative for Sub-Saharan Africa involves three centers. Its objective is to
promote innovative and action-oriented dryland-management research to arrest land degrada
tion in the region. The Alternatives to Sash-and-Burn Program aims a modifying and c&-
vedoping land-use systems and technologies that lead to sustainable dternatives to dashand-
burn agriculture and to the reclamation of degraded land. Research dites are located in eight
countries in Latin America, Southeast Asa and Sub-Saharan Africa The inititive is imple-
mented by nine Internationd Research Centers. The African Highlands Initiative is a consor-
tium of nine Internationa Centers working in five African countries. The main objective is to
improve the nutritional security and income of the communities in the densdy sdttled high
lands by developing productive land-use systems and practices which protect the fragile eco-
system and prevent further degradation of the land resources. The Consortium for the Sus
tainable Management of the Andean Region is an eco-regiond initigive for four Andean
countries focusng on the management of soil and water resources and of agrobiodiversity for
the purpose of enhancing productivity and protecting the environment from further degrada-
tion.

The contribution of the CGIAR and its collaborating nationd inditutions, especidly through
the consortia and eco-regiond initiaives, has had and will continue to have a sgnificant im-
pact on the management of the naturd resources in fragile, degraded environments. The cen
ters cannot solve land degradation per se, but they are able to show suitable pathways for
managing land resources And they have an important function in advisng governments on
the policy guiddines that put the land user in a centrd podtion as manager or seward of the
land. The land user may cause and accept degradation but is also capable of productive and
sudanable use of the land resources, if the generd conditions of rurd liveihood are condu-
cive to adeguate land care. Another important function of the centers is to provide decison+
makers with decison-support systems that will help not only to detect hazards of land degra-
dation but dso show pathways (avenues) for productive sustainable land management a the
local, nationa and regiona scale.

Potential partner shipsto addressthese challenges

The problem of land degradation is not new. However, the magnitude of degradation de-
mands collective action a various levels of society. The present extent and complexity of
land degradation processes, their causes and effects, need the attention of dl players, from the
locd to the globd levd. A main firs objective should be learning from each other’s experi-
ence and giving trangparency to the ‘lines of thought' of al dakeholders, from the directly-
affected land users to the globd community-at-large. This will reved reasons behind actions
— or resistance to actions — a the various levels, and help with developing appropriate land-
husbandry strategies and technologies.

A mgor precondition for partnership is that the stakeholders (at dl levels) need to have n+
centives — in the form of a bendfit — from land-rehabilitation measures and efforts to achieve
sugtainable land management. These benefits can be monetary, eg. through stabilized or in+
creased land productivity, socid, or idedigtic. The potentids for such mutua benefits can
only be identified and understood if dl the players get together in forums to discuss land deg
radation and plan jointly supported actions for its control. Because of the wide diversty of
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sakeholders, a ‘common language is needed to facllitate communication and minimize mis-
understanding. Because of the different types and levels of interest, partnerships will take
place on layers of ‘maximum common interest and benefit” These will normaly be arranged
adong spatid units and at different scales. In a spatid hierarchy — from locd to globd levd,
gtakeholders that are close to each other will have a high degree of commundity — in terms of
socio-cultural  congruence and economic and biophysica condraints, ams and opportunities.
Thiswill make them potentidly good partners in devel opment.

Land degradation can only be fought at the source, but it must dso be within the conditions,
congtraints and opportunities set by the larger government, society and environmert.

Science and technology on ther own cannot solve land-degradation problems. In our
ICARDA experience, dsrong partnerships are crucia preconditions for success, and these
partnerships must be based on an accepted common philosophy. People must work together
in the mutud underganding that only collectively, they will achieve theér am of sudtanable
land managemen.

References

1. BajesNH (1996): Globd assessment of land vulnerability to water eroson on a 1/2° by
1/2° grid. Land Degradation & Development 7, 353-365.

2. Begama E. et d. (1996): Terminology for Soil Eroson and Conservation. Internationa
Society of Soil Science. Vienna, Audtria

3. Blum, W.EH. (1998).. Badc concepts. degradation, redlience, and rehabilitation. In
Methods for Assessment of Soil Degredation. (Eds Ld, R; Blum, W.H; Vaentine, C;
Stewart,BA) CRC Press, New York, 1-16.

4. Buringh, P. (1977): Food production potential of the world. In R. Sinha (Ed.), The World
Food Problem: Consensus and Conflict, Pergamon Press, Oxford, 477-485.

5. Craswdl,ET. (1997): Fghting land degradation in the world: the Zschortau Plan. Agri-
culture and Rural Development 1, 39-40.

6. DregneHE (1995): Desetification control: A framework for action. Environmenta
Monitoring and Assessment 37, 111-122.

7. DregneHE (1997): Land degradation control in the drylands Edtablishing priorities. In:
Desat Conservation and Development. (Eds. Barakat, H.N.; Hegazy, A.K.) Metropole,
Cairo, Egypt, 73-88.

8. Eswaran, H. and S. Kapur (1997): Land degradation and the qudity of the environ
ment.Letter from the Editors). Land Degradation - Newdetter of the International Task
Force on Land Degradation n° 1, 2-3.

9. Eswaran, H. and P. Reich (1997): Impacts of land degradation in the Mediterranean e
gion. Land Degradation, 2, 23-24.

10. FAO (1991): How good the Earth ? Quantifying land resources in developing countries -
FAO's Agro-Ecologica Zones Studies, FAO, Rome, Italy.

11. Ghassemi, F., A. J. Jakeman, and H. A. Nix (1995): Sdinization of Land and Water Re-
sources. Human Causes, Management and Case studies. Center for Resources and Envi-
ronmental Studies, Canberra, Audtrdia

12. Haddad, N., E. Al-Karablieh and E. Baley (1997): Deveopment and Trander of Im-
proved Technologies for Integrated Crop-Livestock Production in Low-Ranfal Zones.

13



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

Internationa  Center for Agricultural Research in the Dry Areas (ICARDA), Aleppo,
Syria

Holdgate, M\W., M. Kassas and G. F. White (Eds) (1982): The World Environ
ment. Tycooly Internationa, Dublin.

Hallsworth, E. (1987): Anatomy, Physiology, and Psychology of Erosion. John Wiley and
Sons, Chichester, UK

Herbd,C. H. and R. D. Pieper (1991): Grazing Management. In: Semiarid Lands and de-
sarts - Soil Resource and Reclamation. (Editor: J. Skujins). Marced Dekker, Inc. New
York, USA. 361-386.

ICARDA (1991): Annua Report. International Center for Agricultura Research in the
Dry Areas (ICARDA), Aleppo, Syria.

ICARDA (1996): Annua Report. International Center for Agricultura Research in the
Dry Aress (ICARDA), Aleppo, Syria

ICARDA (1997): Annud Report. International Center for Agriculturd Research in the
Dry Areas (ICARDA), Aleppo, Syria.

ISCO (1996): Taking action that matters. Conclusons and recommendations of the Sth
ISCO Conference. 26-30 August 1996, Bonn, Germany. International Soil Conservation
Organization.

Kharin, N. (1998). Edimation of desetification damage and the cost of land rehabilita-
tion: A methodologica approach. Desertification Control Bulletin 33, 29-32.

Khatteli, H. and D. Gabriels (1998): A study on the dynamics of sand dunes in Tunisa
Mobile Barkhans move in the direction of the Sahara. Arid Soil research, 12, 47-54

Ld, R (1990): Soil eroson and land degradetion: the globa risks. Advances in Soil Sci-
ence 11, 130-172.

Ld, R (1998): Soil qudity and sudainability. In: Methods for Assessment of Soil Degra-
dation. (Eds Ld, R.; Blum, W. H.; Vdentine, C.; Stewart, B. A.) CRC Press, New York,
17-30.

Mainguet, M. and G. G. Da Silva (1998): Desatification and drylands development:
What can be done? Land Degradation & Development, 9, 375-382.

Middleton, N and D. Thomas (Editors) (1997): World Atlas of Desertification. Arnold -
Hodder Headline Group, London, UK

Pagiola, S. (1997): The globd environmenta benefits of land degradation control on ag-
riculturd land. The World Bank - Environment Department - Washington, DC, USA

Rhoades J. D. (1998): Sudainability of Irrigation: An Overview of Sdinity Problems and
Control Strategies. Proceeding of the 1988 Advanced Short Course on Sustainable Use on
Non-Conventional Water Resources in the Mediterranean Region, Internationd Center
for Agricultura Research in the Dry Areas (ICARDA), Aleppo, Syria

Sivakumar, M.K.V., M.A. Zobisch, S. Koala and T. Maukonen (Editors), (1998): Wind
Eroson in Africa and West Ada Problems and Control Strategies. International Center
for Agricultural Research in the Dry Aregs, Aleppo, Syria

Timmerman, B. (1993): Wind eroson in northeest Syria ICARDA Annud Report (Farm
Resource Management Program). International Center for Agriculturd Research in the
Dry Aress, Aleppo, Syria.

Unger, W. (1991): In: Semiarid Lands and deserts - Soil Resource and Reclamation. (Edi-
tor: J. Skujins). Marcel Dekker, Inc. New York, USA. 387-422.

UNEP (1986): Sands of change: Why land becomes desert and what can be cone about it.
UNEP Environmenta Brief No 2, United Nations Environment Program, Nairobi, Kenya.

14



32. United Nations (1994): Earth Summit - Convention on Desertification. Proceedings of the
United Nations Conference on Environment and Development (UNCED), Rio De Ja
neiro, Brazil, 3-14 June 1992. Depatment of Public Information, United Nations, New
York, USA

33. United Nations (1997): Dryland degradation keeping hundreds of millions in poverty.
Press Release. Secretariat of the United Nations Convention to Combat Desertification,
Geneva, Switzerland.

34. UNSO (1997): Aridity zones and dryland populations. An assessment of population lev-
es in the world's drylands. Study Report. Office to Combat Desartification and Drought
(UNSO), United Nations, New York, USA.

35. von Baratta, M. (Editor) (1998): Der Fischer Wetdmanach. Fischer Taschenbuchverlag,
Frankfurt an Main, Germany

36. Williams, M. A. J. and R. C. Bdling (1996): Interactions of Desertification and Climate.
Arnold Publishers, London, UK.

37. Zobisch, M.A. (1998): The West Asia and North Africa Region: Some underlying factors
of wind eroson and perspectives for research and technology development. In: Wind
Eroson in Africa and West Ada Problems and Control Strategies. (Eds. Sivakumar,
M.K.V., M.A. Zobisch, S. Koda and T. Maukonen), International Center for Agricultura
Research in the Dry Aress, Aleppo, Syria. 37-48.

15



