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(10)Land degradation is the long-term decline of  natural productivity and affects 
 up to 75 percent of  all land. Land degradation is defined as the reduction or loss of  the 
 biological or economic productivity arising from human activities and habitation patterns, 
 such as long-term loss of  natural vegetation, affecting all regions and not just drylands. Land 
 degradation is influenced by site-specific contexts, such as soil type, topography, farming 
 practices, and land-use history. Most assessments of  land degradation will therefore consider 
 each of  these variables separately, making land degradation hard to measure directly. Given 
 the challenges of  measuring land degradation, estimates for global land degradation as a 
 percentage of  total land area range from 11 percent to 75 percent. About 4.2 million km2
 is degraded annually, with Africa and Asia being the most affected. Land degradation has 
 therefore become an alarming global concern. 


More than half  of  all land and a quarter of  arable land in MENA is degraded. 


Studies on land degradation in MENA over the past two decades reveal overall land degra-
 dation of  40 percent to 70 percent. The Normalized Difference Vegetation Index (NDVI) 
 data from 1982 to 2006 indicated that more than 40 percent of  the total MENA region was 
 sensitive to land degradation and desertification. Around 45 percent of  the total agricultural 
 area is exposed to salinity, soil nutrient depletion, and wind-water erosion, including about 
 68 percent of  the rainfed agricultural land, one-third of  the irrigated cropland, and 85 per-
 cent of  the rangeland. In 2012, an estimated 20 percent of  the population lived on these 
 degraded lands, found mostly in the marginal and so-called lagging areas of  the MENA 
 region. Poverty rates in these regions typically hover around 50 percent and, regionally, 
 account for an estimated 40 percent of  the poor in the region. 


Regionally, the Mashreq area suffers from greater land degradation than the 
 rest of  MENA.1 The degree and type of  desertification varies from one country to another 
 within the region. The change in vegetation for each country over the past two decades 
 shows that Egypt, Jordan, and Palestine, have as much as 80 percent of  their land area 
 experiencing vegetation decline. Over 60 percent of  the land in Iraq, Syria, and Tunisia is 
 severely degraded, with over 60 percent of  the population living on degraded lands in these 
 countries. Over 60 percent of  the population in Jordan, Algeria, and Egypt live on severely 
 degraded lands, even though severely degraded lands make up less than 30 percent of  their 
 total land assets. The distribution of  population on degraded lands is likely to be a causal 


1According to the World Bank’s definition, the Mashreq countries include Iraq, Jordan, Lebanon, Syria, and West Bank and 
 Gaza. The Maghreb countries include Algeria, Morocco, Tunisia, Libya, and Mauritania.
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(11)factor for land degradation as well as an indicator of  severity. Land degradation therefore 
 affects countries in MENA disproportionately, with each country experiencing a unique set 
 of  drivers and effects from it.


Characteristics of  the MENA region, such as hyperaridity, water scarcity, and 
 high population growth, are factors that contribute to and exacerbate land 
 degradation in the region. Approximately 89 percent (or 14.1 million km2) of  MENA is 
 dryland, which is characterized by unpredictable rainfall, specialized soil life, and vulnerabil-
 ity to climate change. Furthermore, drylands are at risk for further degradation, as it is esti-
 mated that about 33 percent of  global land is vulnerable to desertification. About 60 percent 
 of  MENA’s land is considered hyperarid. Less than 40 percent of  the total land is therefore 
 used for grazing and agriculture, most of  which is in arid and semiarid conditions. Arable 
 land, which is scarce in MENA, has declined by about 20 percent since 1994. More than 
 half  the countries in MENA are categorized as extremely water stressed, but despite that, 
 the region continues to deplete water resources exceeding renewable freshwater resources. 


In addition, MENA experienced the highest rate of  population growth of  any region in the 
 world over the past century. Higher population densities on lands vulnerable to degradation 
 are likely to exacerbate the problem.


Unsustainable land and water management to meet food demands for an 
 increasing population coupled with weak land tenure and instability have 
 also led to land degradation in MENA. Land degradation in Arab countries such 
 as Iraq, Jordan, Kuwait, Lebanon, Oman, Palestine, Saudi Arabia, United Arab Emirates, 
 and Yemen is primarily caused by rapid population growth and the failure of  resource man-
 agement policies, coupled with overgrazing. Policies encouraging intensive agriculture have 
 led to the widespread clearance of  land for mechanized farming under monocultures, the 
 removal of  trees, and abandonment of  traditional crop rotations and other sustainable man-
 agement practices. In addition, natural water resources are being rapidly depleted to meet 
 the food demand, with many water scarce countries irrigating with groundwater. Another 
 important driver of  land degradation is weak land tenure and ineffective governance over 
 natural resources, particularly in communally managed areas like grasslands and dry forests. 


Additionally, violent conflicts in the region have caused enormous and massive migration 
 inside these countries, as well as across and beyond the region. Millions of  refugees and 
 displaced people have been pushed to abandon their lands, which has led to a contraction 
 in supply through a breakdown in production, the destruction of  physical capital, and the 
 dislocation of  labor, thus deteriorating both land and economy.


Studies that have monetized costs of  land degradation have found relatively 
higher ecosystem and income losses in MENA than other regions, with land 
degradation costing an average of  1 percent of  GDP. Value of  agricultural land, 
measured by net primary productivity, has most significantly declined for the MENA region 
in the past 20 years, with about a 50 percent decrease in value. Ecosystem service losses from 
land degradation in MENA are about four times as much as the global average. The losses 
are about 5,600 USD per person or about 300,000 USD per km2 in MENA, compared to 
the world average of  1,000 USD per person and 50,000 USD per km2. While there isn’t an 
estimate for income losses for each land type in MENA, degraded rangelands affect both 
Africa and Asia severely, costing them over 7,000 USD million each year. Degraded irri-
gated lands affect Asia the most, with about 8,000 million USD loss in income annually, 
over 5 times that of  other continents. On average, land degradation costs MENA countries 
about 1 percent of  their national GDPs, ranging from 0.4 to 2.5 percent. This estimate is 



(12)significantly understated as it only considers agricultural yield declines. For most countries, 
 air pollution impacts are as costly or costlier than land degradation, which is also partly 
 driven by land degradation.


Countries in MENA have unique symptoms and costs of  land degradation. 


Reduced yield is usually the largest economic cost of  land degradation. For instance, over 
 40  percent of  Syria’s irrigated land is affected by soil salinity to varying degrees. About 
 125,000 hectares suffer from high soil salinity, resulting in a 37 percent decline in yields for 
 main irrigated crops. This translates to a total annual loss of  80 million USD or 0.45 percent 
 of  GDP. However, many countries have varying and disproportionate types of  land degra-
 dation costs. For instance, soil erosion in cereal agricultural systems in Africa cost as much as 
 127 billion USD a year, or 12 percent of  the average GDP of  African countries. In addition, 
 agricultural land degradation costs in Morocco are substantial, whereas rangeland and forest 
 degradation costs in Jordan are alarming. 


Soil erosion and degradation are some of  the costliest forms of  land degra-
 dation that significantly reduce agricultural yield. As land degradation is synon-
 ymous with soil degradation and long-term loss of  vegetation, the impact on crop yields is 
 the most noticeable one. Soil and land degradation are interrelated issues and often come 
 up in the same context. Yields of  grains and other crops could decrease substantially across 
 MENA as soil further degrades. Soil degradation symptoms such as erosion, compaction, 
 fertility, and salinization are associated with significant losses. Soil erosion could account up 
 to 10 percent of  yield reduction losses globally, equivalent to an area of  4.5 million ha per 
 year. Unsustainable agricultural practices have led to soil compaction, which also negatively 
 impacts agricultural yield. It has caused yield reductions of  25 to 50 percent in some regions 
 of  Europe and North America, and between 40 and 90 percent in West African countries. 


Land degradation also results in a decline in soil fertility, which has had huge economic costs. 


For instance, in South Asia the annual economic loss is estimated at 600 million USD for 
 nutrient loss by erosion, and 1,200 million USD due to soil fertility depletion. Another form 
 of  soil degradation is salinization, where about 20 percent of  irrigated cropland has salt- 
 induced yield declines causing an estimated economic loss of  27.3 billion USD. 


Land degradation has many other wide-ranging impacts that are hard to mon-
 etize, such as impacts on poverty, sand and dust storms, health, and ecosys-
 tems. Land degradation generally means that less food is produced on the land, which has a 
 direct impact on the health and well-being of  inhabitants. Among all world regions, MENA 
 is the only region that experienced an increase in the proportion of  undernourished people 
 over the past decade. Food insecurity, along with increased prices and increased disaster risks, 
 also leads to high poverty rates. Sand and dust storms are also linked to land degradation, 
 which is a significant problem in the MENA region. They in turn impact health, agriculture, 
 and infrastructure where a single storm can cost over hundreds of  millions of  USD. These 
 processes and impacts are discussed in further detail in the complementary report titled ‘Sand 
 and Dust Storms in the Middle East and North Africa (MENA) Region—Sources, Costs, and Solutions’. 


While climate change can drive land degradation, land use and land degradation can also 
significantly contribute towards climate change. Cultivation of  crops, livestock management, 
deforestation, and other land-use changes are substantial contributors of  human-induced 
Green House Gas (GHG) emissions, accounting for 24 percent of  2010 global GHG emis-
sions. Ecosystems are also negatively impacted by land degradation, in the forms of  wildlife 
extinction, and habitat and biodiversity declines in forests, rangelands, and wetlands. Land 
degradation has also become a significant driver of  displacement and reduced cultural val-
ues of  drylands. 



(13)Every dollar spent on restoration can generate as much as 30 USD in eco-
 nomic benefits. Just as land degradation has costs that go beyond just agricultural yield 
 and income, restoration has many benefits that range from job creation to increase in bio-
 diversity. Restoration also stimulates job creation and economic growth. Restoring 150 mil-
 lion hectares of  degraded agricultural land could generate 85 billion USD in net benefits 
 to national and local economies, provide 30–40 billion USD a year in extra income for 
 farmers, and provide food for an additional 200 million people. In the USA for example, 
 restoration investment has resulted in the direct employment of  126,000 workers, which 
 generates 9.5 billion USD in economic output annually. Studies estimate that every dollar 
 spent on restoring degraded forests yields between 7 to 30 USD in economic benefits. Failure 
 to incorporate all the benefits of  restoration leads to a much lower estimate of  $0.7 trillion 
 USD in net benefits and reduces the attractiveness of  investing in it.


Recently, several projects and initiatives have been introduced to address land 
 degradation in MENA. The MENA region, which is one of  the regions most affected by 
 desertification, has recently started making some progress toward land restoration. Over the 
 past two decades, some initiatives and projects, ranging in scale and thematic coverage, have 
 addressed land degradation in MENA. Several programs and projects have been completed 
 or are ongoing in the MENA region that focus on forest and agricultural land restoration. 


The projects range from multicountry and long-term initiatives such as the Great Green 
 Wall to smaller initiatives such as Acacias for All in Tunisia. Some of  these are described in 
 more detail to present the range and scale of  different efforts in the region. These success 
 stories show that concerted efforts can indeed stop and even reverse desertification.


Undervalued benefits, inaccessible and small government funds, and lack 
 of  incentives for the private sector to invest are some of  main reasons res-
 toration is lacking. Investments to restore degraded lands are generally lacking due to 
 the undervalued and longer term benefits of  restoration. It is estimated that approximately 
 350  billion USD is needed for conservation and restoration, but only 50 billion USD is 
 available, and 80 percent of  that comes from public sources. Private investment is only about 
 10 billion USD a year. Financial systems must internalize the environmental and social costs 
 of  restoration projects to allow for restoration to be financed at scale. From the sources 
 that are available, there also barriers that prevent restoration financing. In terms of  public 
 finance, barriers include small environmental budgets and inaccessibility to climate finance. 


For instance, public climate finance totaled 128 billion USD in 2012, where land-use projects 
 accounted for just 7 billion USD of  that total, and only a fraction of  that was for restoration. 


Another issue is that while governments have funded restoration projects, the money often 
 comes from small environmental budgets. Private restoration financing is lacking because 
 most restoration projects are too small or require a long investment time horizon and have 
 many risks associated. Capital is usually concentrated in large funds, so a 5 billion USD fund 
 has less incentive in making a 5 million USD investment because of  transactions costs. Given 
 a high discount rate and a back-loaded cash flow profile, restoration investments are often 
 viewed by private investors as having poor risk-adjusted returns. 


Besides barriers for investments, there are also lessons learned from resto-
ration projects in MENA that are important to consider for future interven-
tions to work. There are several conditions for actions to be successful in terms of  fostering 
adoption of  more sustainable land management: the cultural, economic, financial, legal, 
political, social, and technical environment all need to be aligned to ensure that one or sev-
eral complementary options can be implemented successfully. In addition, there are some 
beneficiary-level lessons that should be addressed in restoration projects. One of  the biggest 
lessons learned from projects already implemented is that they have often been too top-down 



(14)in their approach. Local participation in project planning and implementation is important 
 because previous attempts to combat desertification failed to consider the views, perceptions, 
 and capacities of  local people. Some other challenges include inclusivity, training, and infor-
 mation, and monitoring of  community-based land management. More attention should be 
 given to marginalized groups such as women and the landless poor. Additionally, although 
 experience has shown that local institutions can be successful in managing forests, commu-
 nity members need to be provided with adequate training and information, property rights, 
 and autonomy to make financial decisions. Lastly, in terms of  interventions, factors that were 
 often ignored or needed improvement had to do with financing and market access. 


Adopting the P.R.I.M.E. framework during project design can ensure that 
 land-related constraints are addressed when restoring land and reducing 
 poverty. Land degradation issues are difficult to address without also addressing the needs 
 of  households who live on those lands. Many projects focus on sustainable land manage-
 ment practices that can increase productivity so that land is restored and beneficiaries see 
 an increase in income. But, to achieve both those outcomes, some other factors need to be 
 addressed as well. For instance, some of  the most common challenges and lessons learned 
 from restoration projects in MENA have to do with land rights, and financial and market 
 access. Ignoring these factors can result in project outcomes being unsuccessful and unsus-
 tainable. P.R.I.M.E. is a broad framework that conceptualizes how forests, or land in general, 
 can contribute to poverty reduction. The P.R.I.M.E. framework proposes fives pathways for 
 prosperity, which are increasing productivity of  land and labor (P); strengthened rights over 
 land (R); complementary investments in infrastructure and institutions to reduce poverty (I); 


increased market access (M); and mechanisms that enable the flow of  land-based ecosystem 
 services to those dependent on it (E). Addressing all or some of  these constraints can help in 
 meeting the goals of  restoration and poverty reduction. 


The average land restoration project in MENA covered about two to three 
 PRIME themes, which were mostly productivity (P), and complementary 
 investments (I), with very few addressing markets (M). About 44 percent of  the 
 projects on land restoration in MENA covered three PRIME themes, with most of  the oth-
 ers covering between two or four themes. No projects covered all five themes. Since the 
 PRIME themes are interrelated, it is expected that most projects would address more than 
 one theme. For instance, projects that mainly focus on increasing productivity will also allo-
 cate funds on improving infrastructure and information access, which are complementary 
 investments (I). The theme addressed the least in projects was markets (M), which was only 
 addressed in 20 percent of  the projects. The results point to a gap in investment in the other 
 three themes—rights, ecosystem services, and especially markets. 


Restoration efforts in MENA can be modeled after successful projects from 
 different parts of  the world. Over the past few decades, countries all over the world 
 have taken serious measures against land degradation, where some of  them have proven to 
 be model restoration projects and/or have offered important lessons. Some of  these model 
 projects include rehabilitation efforts after the USA dust bowl; Korea’s national deforestation 
 program; China’s Great Green Wall; restoration in Tanzania’s Shinyanga region; the Loess 
 Plateau watershed rehabilitation project; Ethiopia’s Tigray region agriculture development; 


and restoration of  the Brazilian Atlantic rain forest. These projects range in scale and type 
of  land restored and are quite different from each other. However, some similarities are 
that they adopted a holistic approach to restoration targeting both human well-being and 
ecosystem functioning; tailored interventions to drivers of  degradation; and engaged the 
community and other stakeholders.



(15)Success factors included significant government buy-in, a range of  investors, 
 clear motivation, and other enabling conditions. Four out of  the seven initiatives 
 discussed have mainly been funded by the country’s federal government. While government 
 funding is usually limited, in these cases the problem and benefits from restoration were 
 significant enough for massive government funding. Second, some of  the projects obtained 
 financing from multiple sources such as the government, international donors, and the private 
 sector. Besides funding, other themes for successful restoration were: (i) a clear motivation: 


decision makers, landowners and/or citizens were motivated to restore land; (ii) enabling 
 conditions in place: enough ecological, market, policy, social, and/or institutional conditions 
 were in place to create a favorable context for restoration; and (iii) capacity and resources for 
 sustained implementation: capacity and resources existed and were mobilized to implement 
 restoration on a sustained basis on the ground.


In addition to lessons learned from other projects, the MENA region has 
 unique factors, such as its dry climate, conflict conditions, extent of  land 
 degradation, and its drivers, that must be factored in project design. The 
 MENA region mostly consists of  drylands, so interventions must consider drought condi-
 tions. As about 60 percent of  MENA’s land is considered hyperarid, less than 40 percent 
 of  the total land is used for grazing and agriculture, most of  which is in arid and semi-
 arid conditions. Another unique factor is that compared to other regions in the world, 
 many countries in MENA are suffering from fragility, conflict, and violence that should 
 be factored in when designing restoration projects. Projects must aim to not escalate any 
 conflict, be considerate of  violent pockets, and ensure that interventions are sustained 
 despite ongoing conflict. In addition to unfavorable climate and conflict, MENA also has 
 a relatively large amount of  degraded land. Most of  the land that is degraded suffers from 
 irreversible degradation with some parts that are less degraded and could be restored. 


Additionally, some of  the land is also vulnerable to desertification. Hence, different types 
 of  financing scales and sources should be pursued depending on the extent and severity 
 of  degradation. Lastly, drivers of  degradation are important to address, which in MENA’s 
 case are unsustainable farming, overgrazing, groundwater depletion, and weak land ten-
 ure and institutions, among others. 


A range of  agriculture, livestock, and water management strategies can pre-
vent and restore degraded land in MENA. Integrated crop, livestock, and forest is a 
proven approach to sustainable land management in the drylands. Perennials and cattle can 
be incorporated into traditional row-crop production systems, also known as sustainable 
intensification. Adoption of  conservation agriculture can be an effective preventive and mit-
igating strategy for addressing cropland degradation. Conservation agriculture is applicable 
to all agricultural landscapes as it emphasizes the use of  local knowledge and native biologi-
cal processes. No or low-till agriculture is a form of  conservation agriculture which can also 
restore degraded lands in drylands. For rangeland, the use of  local customs and technology 
for rangeland planning can be very effective in restoring land. The most widespread land use 
in drylands is extensive livestock production or pastoralism. Developing and implementing 
grazing management plans are effective responses to avoid and reduce rangeland degrada-
tion at sensitive parts, such as slopes, water points, and riparian strips. Further, livestock and 
crop composition can be changed or managed according to the geographical and climatic 
conditions. For water management, small-scale irrigation and the use of  freshwater substi-
tutes such as brackish and wastewater have a lot of  potential in reducing agricultural water 
scarcity in MENA. Besides irrigation, crops and cropping systems can also be engineered to 
become more water efficient. For instance, salt-tolerant species for brackish-water irrigation, 
and drought-tolerant crops should be planted. 



(16)For implementing technical interventions, funding sources must be identi-
 fied, and strategies to overcome financial barriers must be identified first. 


First and foremost, an appropriate funding source and funding instrument must be identified 
 to finance restoration. Depending on the nature and scale of  the restoration activity, options 
 for sources include investments by the private sector into community development; local 
 up to national government resources; foreign direct investment; and grants from charities, 
 foundations, philanthropists, international donors and supranational organizations such as 
 the World Bank or the Global Environment Facility (GEF). Besides identifying a source, 
 restoration also faces a huge financing gap due to systematic, public, and private finance 
 barriers, but there are some strategies that can facilitate financial flows. First, carbon taxes 
 could be imposed where some of  its revenue could fund restoration. Another similar strategy 
 is to leverage climate finance for restoration. Restoration should be acknowledged as a part 
 of  climate mitigation and adaptation strategy. Third, governments should also reform their 
 current incentive systems (such as agricultural subsidies) which currently make it profitable to 
 degrade land. Lastly, projects can also be bundled as it decreases risks, increases investment 
 size, and increases liquidity, which is more attractive to private investors 


Other enabling conditions such as collaboration, institutional capacity, com-
 munity participation, and P.R.I.M.E. constraints must also be addressed 
 for restoration to be successful. Supportive political environment and institutional 
 capacity play important roles in the success of  projects aimed at combating desertification. 


Stakeholders in land management need to work together more effectively at a local and 
regional level. So, collaboration between the government, research institutions, nongovern-
mental organizations (NGOs), the private sector, and community organizations should be 
enabled. In addition, when designing responses to land degradation drivers or processes, 
local knowledge and customary practices should be given a high priority. Community or 
indigenous knowledge-based approaches have been proven effective in restoring degraded 
land and conserving soils and water in many parts of  the world. It is important to recognize 
that customary practices adopted by local people have significance in halting land degrada-
tion. Interventions should also address P.R.I.M.E. pathways out of  poverty so that poverty 
is addressed along with land degradation. Productivity enhancing interventions are usually 
the norm, however equally important is to secure land rights, strengthen complementary 
institutions, enable market access, and increase the benefits from ecosystem services through 
mechanisms such as Payments for Ecosystem Services.
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(18)Land management in the Middle East and North Africa region (MENA)2 is 
 facing important challenges with degradation and needs to learn from oth-
 ers in order to make progress at scale. Sustainable land management and the resto-
 ration of  degraded lands are important topics in the Middle East and North Africa (MENA) 
 region, not only because of  the significant role that land plays in people’s livelihoods, but 
 because of  its sensitivity to changes in its management and to the impacts of  climate change. 


Poorly-managed land can lead to soil productivity losses and even well-managed land needs 
 to adapt to the changing climate. Because of  these complex relationships with land, it is 
 important to draw lessons from previous experience and innovate beyond the traditional 
 approaches to restore degraded lands—and at scale.


The objective of  this report is to provide the evidence base for governments 
 and policymakers in developing a regional program on land restoration in 
 MENA, drawing on lessons from Africa and other regions with large-scale 
 efforts. The literature on sustainable land management and restoration of  degraded lands 
 is vast. This report reviews relevant global and regional experience and develops an appli-
 cable framework for MENA countries (i.e., through the PRIME framework). It reviews the 
 costs and impacts of  land degradation and how different land management approaches 
 can be used to halt or reverse degradation. It advocates for a regional approach, since the 
 management in any one area may influence the livelihoods in another—through the trans-
 boundary nature of  land management (e.g., degraded lands can lead to an increase in the 
 frequency or intensity of  sand and dust storms, and affecting human health in other areas). 


Finally, the financing of  land restoration needs to create incentives for greater private sector 
 participation, so that it has greater geographical reach and at a scale that makes a difference.


2According to the World Bank definition, the Middle East and North Africa (MENA) region includes 19 countries, which 
 are—Algeria, Bahrain, Djibouti, Egypt, Iran, Iraq, Jordan, Kuwait, Lebanon, Libya, Morocco, Oman, Qatar, Saudi Arabia, 
 Syria, Tunisia, United Arab Emirates (UAE), West Bank and Gaza, and Yemen.



INTRODUCTION
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LAND DEGRADATION IN THE  MIDDLE EAST AND NORTH  AFRICA (MENA) REGION 3



GLOBAL LAND DEGRADATION  AND DESERTIFICATION


Land degradation has recently been highlighted as a global concern. The UN 
 Convention to Combat Desertification (UNCCD, 1994: Part I, Article 1, F) stated that: “land 
 degradation means reduction or loss, in arid, semiarid and dry sub-humid areas, of  the bio-
 logical or economic productivity arising from human activities and habitation patterns such 
 as long-term loss of  natural vegetation.”4 However, the World Atlas of  Desertification, 2018 
 (WAD3) uses a more expansive definition of  land degradation as given by the Millennium 
 Ecosystem Assessment: “land degradation leads to a long-term failure to balance demand 
 for and supply of  ecosystem goods and services.”5 They assert that land degradation affects 
 all regions, not just drylands.


While experts agree on the definition of  land degradation, measuring it is 
 not straightforward. Over the years, many studies have estimated the extent of  degra-
 dation using one or a combination of  proxies, which results in a widely differing range of  
 estimates (Table 1). Land degradation is influenced by site-specific contexts, such as soil type, 
 topography, farming practices, and land-use history. Most assessments of  land degradation 
 will therefore consider each of  these variables separately, making land degradation hard 
 to measure directly. Studies mainly rely on proxies in the form of  satellite-derived indices, 
 expert opinion, agriculture abandonment, or modeling.6 Additionally, researchers often use 
 different terminology to define and categorize the severity of  land degradation. Data avail-
 ability and resource constraints also mean that not all areas are covered in these analyses. 


Therefore, differences in terminology, approach, and areas covered lead to differing degra-
 dation estimates. 


3According to the World Bank definition, the Middle East and North Africa (MENA) region includes 19 countries, which 
 are—Algeria, Bahrain, Djibouti, Egypt, Iran, Iraq, Jordan, Kuwait, Lebanon, Libya, Morocco, Oman, Qatar, Saudi Arabia, 
 Syria, Tunisia, United Arab Emirates (UAE), West Bank and Gaza, and Yemen. 


4UNCCD, “United Nations Convention to Combat Desertification,” 1994.


5Cherlet et al., World Atlas of  Desertification.


6Gibbs and Salmon, “Mapping the World’s Degraded Lands.”



(20)Latest estimates reveal that over 75 percent of  the Earth's land area is already 
 degraded. Given the challenges of  measuring land degradation, estimates for global land 
 degradation as a percentage of  total land area range from 11 percent to 75 percent. Accord-
 ing to the latest land degradation assessment atlas published by the Joint Research Centre 
 (JRC), about 75 percent of  the world’s lands are already degraded and over 90 percent could 
 become degraded by 2050. The study estimates that about 4.2 million km2 is degraded 
 annually, with Africa and Asia being the most affected. They also predict that land degra-
 dation could lead to a loss of  10 percent of  global crop yields by 2050. The atlas provides 
 the first comprehensive, evidence-based assessment of  land degradation at a global level and 
 highlights the urgency to adopt corrective measures (Box 1). 


Desertification is human-induced land degradation in drylands. The term 
 desertification is usually associated with an image of  an advancing desert, with grazing and 
 arable lands turning into deserts. Desertification is land degradation in arid, semiarid and 
 dry areas resulting mainly from human impact. It can range in severity from slight to very 
 severe and can be driven by many factors, such as erosion, salinization, and chemical accu-
 mulation, irrespective of  climate. These processes mainly affect irrigated cropland, rainfed 
 cropland, rangelands, and woodlands. However, desertification can be hard to differentiate 
 from droughts which have similar impacts. In the 1970s and 1980s droughts in the Sahel 
 highlighted a phenomenon common throughout drylands where bad management during 
 droughts leads to long-term land degradation. Another example is the Dust Bowl days of  the 
 1930s in the Great Plains of  the USA where soil erosion was triggered by extreme drought. 


That period also coincided with unsuitable agriculture practices into marginal lands which 
 affected wheat production and cattle numbers.8, 9


Most of  the land in MENA is degraded, and the rest is highly vulnerable to 
 further desertification. Approximately 89 percent (or 14.1 million km2) of  MENA is 
 dryland, which is characterized by unpredictable rainfall, specialized soil life, and vulnerabil-
 ity to climate change. Due to these characteristics, land degradation in the drylands is both 


7Some of  the estimates above have been converted to percentage terms using 9 billion hectares as the total area. The Earth 
 has a total of  12.9 billion hectares of  land area. Given that 71% of  the total land area is habitable/productive, the estimates 
 above consider percentage degraded out of  9 billion hectares of  total land. When results were reported in percentage of  
 dryland area, the estimate was adjusted for total land assuming that drylands make up 41% of  the total land area. 


8Egan, The Worst Hard Time: The Untold Story of  Those Who Survived the Great American Dust Bowl.


9Graetz, “Desertification: A Tale of  Two Feedbacks.”



TABLE 1: GLOBAL LAND DEGRADATION ESTIMATES FROM  PUBLISHED STUDIES
7

Percentage  
 of Total Land 


Area Degraded Source


22.5 International Soil Reference and Information Centre, 1990
 16 United Nations Environment Program, 1996


66 Food and Agriculture Organization, 2000


11 Land Availability for Biofuel Production (Cai, X., X. Zhang, D. Wang, 2011)
 29 Food and Agriculture Organization, 2011


15 International Institute of  Applied Systems Analysis & Food and Agricultural 
 Organization, 2012


29 Biomass Productivity-based Mapping of  Global Land Degradation Hotspots 
 (Le, Q. B., Nkonya, E., and Mirzabaev, A., 2014)


75 World Atlas of  Desertification by the Joint Research Centre, 2018



(21)
BOX 1:  WORLD ATLAS OF DESERTIFICATION, 2018


On 21 June 2018, the JRC published a new edition of  the World Atlas of  Desertification, offering a tool for decision makers to 
 improve local responses to soil loss and land degradation. The Atlas provides the first comprehensive, evidence-based assess-
 ment of  land degradation at a global level and highlights the urgency to adopt corrective measures.


This third edition of  the World Atlas of  Desertification focuses on land degradation and global environmental change under 
 five major subject headings: 


Global Patterns of  Human Domination. Highlighting the role of  Homo sapiens as the major driving force of  global 
 environmental change; 


Feeding a Growing Global Population. The ability to feed 10–12 billion humans by the end of  the century is one of  the 
 great challenges facing humanity, creating enormous burdens on the land; 


Limits to Sustainability. The Brundtland Commission defined sustainable development as “development which meets 
 the needs of  the present, without compromising the ability of  future generations to meet their own needs.” There are numer-
 ous obstacles that must be overcome to achieve this goal; 


Convergence of  Evidence. Many of  the anthropogenic induced environmental changes can be measured and their com-
 bined effects are indicative of  the multiple stresses humans exert on the land. WAD3 draws on this complexity by adopting the 
 concept that evidence or signals from multiple sources may “converge,” thus leading to the development of  testable hypoth-
 eses and/or conclusions that are supported by data. Convergence of  evidence maps replace the ‘maps of  desertification’ of  
 WAD1–WAD2; and 


Solutions. Potential solutions to land degradation need to be identified and implemented within the context of  local social, 
 economic, and political conditions. 


Accompanying this atlas is a web-based platform that enables independent interrogation and analysis. WAD3 seeks to advance 
 a dynamic, interactive set of  global data and analytical tools that can be continuously expanded and updated, to produce 
 custom-configured products to meet the divergent needs of  users. The webpage will be gradually upgraded and improved. 


The web-based platform can be accessed at http://wad.jrc.ec.europa.eu/



(22)more serious and harder to reverse. Table 2 provides continental estimates of  land degrada-
 tion from various studies until 2011. These estimates are vastly different from JRC’s 4.2 mil-
 lion km2 global estimate of  degradation due to difference in methodology, data, and most 
 importantly, the years these studies were conducted. However, these studies provide relative 
 estimates which show the extent of  degradation in Asia and Africa compared to other conti-
 nents. Unsurprisingly, the two continents have much more degraded land than other regions, 
 ranging from 10,000 to 250,000 hectares depending on the study and methodology used. 


Furthermore, drylands are at risk for further degradation as it is estimated that about 33 per-
 cent of  global land is vulnerable to desertification.10 Many MENA countries have land that is 
 either already desertified or at high risk for desertification (Figure 1). 


10Dregne and Chou, “Global Desertification Dimensions and Costs.”


11Gibbs and Salmon, “Mapping the World’s Degraded Lands.”



TABLE 2:  CONTINENTAL ESTIMATES OF DEGRADATION (ha 100)


Area


GLASOD 
 (Olderman 
 et al., 1990)


FAO 
 TerraSTAT 


(FAO, 2002)


Dregne &  


Chou 
 (1992)


GLADA 
 (Bai et al.,  


2008) Cai et al. 


(2011)


Campbell 
 et al. 


(2008)


Africa 321 1,222 1,046 660 132 69


Asia 453 2,501 1,342 912 490 118


Australia 6 368 376 236 13 74


Europe 158 403 94 65 104 60


North America 140 796 429 469 96 79


South America 139 851 306 398 156 69


World (Total) 1,216 6,140 3,592 2,740 991 470


Source: Gibbs and Salmon (2015).11



FIGURE 1: DESERTIFICATION VULNERABILITY


Source: USDA-NRCS, 1998.
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EXTENT OF LAND DEGRADATION IN MENA 


More than half  of  all land and a quarter of  arable land in MENA is degraded. 


Studies on land degradation in MENA over the past two decades reveal overall land degrada-
 tion of  40 percent to 70 percent (Table 3).12 Arable land is roughly 14.5 percent (or 2 million 
 km2) of  the total area. 553,000 km2 of  the vegetation has degraded in these areas, meaning 
 that roughly one in four hectares (27 percent) of  arable land have degraded between 1999 
 and 2012. In 2012, an estimated 20 percent of  the population lived on these degraded lands, 
 found mostly in the marginal and so-called lagging areas of  the MENA region. Poverty rates 
 in these regions typically hover around 50 percent and, regionally, account for an estimated 
 40 percent of  the poor in the region.


The MENA region experienced a 40 percent decrease in vegetation over the 
 past two decades, with some countries experiencing a very significant decline. 


The Normalized Difference Vegetation Index (NDVI) is the most widely used indicator of  
 land degradation.13 Analyzing NDVI data over multiple time periods allows for the assess-
 ment of  long-term changes in land degradation and desertification vulnerability. NDVI data 
 from 1982 to 2006 indicated that more than 40 percent of  the total MENA region was sensi-
 tive to land degradation and desertification (Figure 2).14 In contrast, only less than 5 percent 
 of  the region had witnessed positive changes in vegetation cover. Specifically, the analysis 
 shows a critical increase in land degradation in northern African countries, especially along 
 the coastline extending from Morocco to Egypt, and the upper Arabian Peninsula contain-
 ing Syria and Iraq.


Most of  the region is affected by severe to very severe desertification. About 
 6 percent of  the region’s land area is slightly desertified, 21 percent is moderately deserti-
 fied, 31 percent is severely desertified, and 11 percent is very severely desertified. Soil ero-
 sion, salinization of  agricultural land, dust storms, and active sand dunes have significantly 
 increased in the region, in turn giving rise to increased desertification. Around 45 percent of  
 the total agricultural area is exposed to salinity, soil nutrient depletion, and wind-water ero-
 sion, including about 68 percent of  the rainfed agricultural land, 33 percent of  the irrigated 
 cropland, and 85 percent of  the rangeland.15


12A wide range is provided given the challenges with land degradation measurement discussed above. Additionally, studies 
 also use different sets of  countries in their analyses, usually due to data availability. 


13The NDVI is a simple graphical indicator that can be used to analyze remote sensing measurements, typically, but not 
 necessarily, from a space platform, and assess whether the target being observed contains live green vegetation or not.


14Faour, “Detection and Mapping of  Long-Term Land Degradation and Desertification in Arab Region Using 
 MODESERT.”


15AOAD, “Arab Agricultural Statistics Yearbook. Arab Organization for Agricultural Development, Khartoum.”



TABLE 3:  MENA DEGRADATION ESTIMATES FROM PUBLISHED  STUDIES


Percentage  
 of Total Land 


Area Degraded Source


45 Lal, 2002


20 United Nation’s Arab Human Development Report, 2009
 70 Arab Centre for the Study of  Arid Zones and Drylands, 2013
 45 Food and Agriculture Organization, 2015


40 United Nation’s Environment Program, 2016



(24)Regionally, the Mashreq area suffers from land degradation relatively more 
 than the rest of  MENA. The degree and type of  desertification varies from one country 
 to another within the region. The change in vegetation for each country over the past two 
 decades was analyzed, where lands were either classified as hot spots (negative change in 
 vegetation), no change, or bright spots (positive change in vegetation). Countries with the 
 most significant proportion of  hot spots are Egypt, Jordan, and Palestine as about 80 percent 
 of  their land area experienced vegetation decreases (Figure 3). Another study classified land 
 as severely, moderately, and lightly degraded and the percentage of  population that lives 
 on each kind of  land. Over 60 percent of  the land in Iraq, Syria, and Tunisia is severely 
 degraded, with over 60 percent of  the population living on degraded lands in these countries 
 (Figure 4 and Figure 5). Over 60 percent of  the population in Jordan, Algeria, and Egypt live 
 on severely degraded lands, even though severely degraded lands make up less than 30 per-
 cent of  their land. The distribution of  population on degraded lands is likely a causal factor 
 for land degradation as well as an indicator of  severity. Land degradation therefore affects 
 countries in MENA disproportionately, with each country experiencing unique set of  drivers 
 and effects from it.


The information base on the current magnitude of  desertification in the 
 MENA region is very poor, but proxies and available data still flag a major 
 desertification problem. Despite the impact of  land degradation and desertification 
 on the environment and the sustainability of  life, estimates of  land degradation are gen-
 erally presented in separate contexts. It remains difficult to present the extent and severity 
 of  land degradation in a single framework for a regional scale. So far, most research on the 



FIGURE 2:  VEGETATION CHANGES IN MENA OVER 1982–2006


Source: Faour, 2014.
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FIGURE 3:  HOT SPOTS, BRIGHT SPOTS, AND NO CHANGE   IN VEGETATION IN MENA FROM 1982 TO 2006
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FIGURE 4: HUMAN INDUCED LAND  DEGRADATION
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FIGURE 5: POPULATION 
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status of  land degradation has involved local investigations for the exploration of  specific 
driving forces. Other research has focused on investigating vegetation dynamics as they are 
considered the key components for the understanding of  land surface models, especially 
when assessing and monitoring land degradation and desertification. For most of  Africa, and 
particularly for the African part of  the MENA region, very little is known about the extent 
of  land degradation. Even though estimating land degradation is hard, there are still data 
available on vegetation productivity and other indicators of  degradation. These indicators 
are good proxies for land degradation, and while they do not provide a precise land degra-
dation measure, they still contribute significantly to the discussion. 
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DRIVERS OF LAND DEGRADATION


Land degradation is caused by both natural and anthropogenic direct drivers, 
 which are in turn shaped by indirect drivers. Land degradation can arise because 
 of  inherent natural processes and extreme events. However, these events can be exacerbated 
 by anthropogenic actions, as in the case of  landslides that result from road building or pest 
 outbreaks that arise following their introductions to new habitats by humans. The impacts of  
 natural drivers are also intensified by human-induced climate change. Globally, the most wide-
 spread drivers of  land degradation are those that are directly linked to human practices. Indi-
 rect drivers are the ultimate underlying causes of  land degradation, as they arise from the way 
 societies function and are external from the ecosystem. Table 4 provides a comprehensive list of  
 direct and indirect drivers that lead to land degradation in general, ranging from direct human 
 drivers like soil management to indirect drivers such as urbanization and industrialization.16


16Montanarella, Scholes, and Brainich, “The IPBES Assessment Report on Land Degradation and Restoration.”



TABLE 4: DIRECT AND INDIRECT DRIVERS OF LAND DEGRADATION


Direct


Driver Examples


Grazing land 
 management


Change in the extent of  grazing lands, livestock type, stocking rates, rotation 
 regimes, supplementary feeding, irrigation and water management, pasture 
 improvement


Croplands and 
 agroforestry 
 management


Change in extent of  croplands and agroforestry systems, crop type, crop 
 rotation, soil management, harvesting and fallow cycles, agricultural inputs, 
 irrigation


Forests and 
 tree plantation 
 management


Change in the extent of  managed and planted forests, harvesting intensity, 
 rotation regimes, silvicultural techniques


Non-timber natural 
 resource extraction


Fuelwood harvesting, hunting, harvesting of  wild foods, fodder, medicinal 
 and other products


Fire regime changes Changes in frequency, intensity, season and timing of  fire, including fire 
 suppression


Extractive industry 
 development


Mine type, extraction and refining techniques, pollutant discharge and spoil 
 disposal, reclamation, spatial planning


Infrastructure 
 and industrial 
 development and 
 urbanization


Land clearance, dams and hydroelectric power plants, roads and railways, 
 other infrastructure development, irrigation


Indirect


Demographic Population growth rate, migration and population mobility (including to 
 urban centers), density, age structure


Economic Demand and consumption, poverty, commercialization and trade, 
 urbanization, industrialization, labor markets, prices, finance
 Science, knowledge, 


and technology


Education, indigenous and local knowledge, taboos, research and 


development investments, access to technology, innovation, communication 
 and outreach


Institutions and 
 governance


Public policy (regulatory and incentive based), property rights, customary 
 law, certification, international agreements and conventions (trade, 
 environment, and so on), competencies of  formal institutions, informal 
 institutions (social capital)


Cultural Worldviews, values, religion, consumer behavior, diet


Source: Montanarella et al., 2018.16



(27)The drivers of  degradation in MENA are mainly poor land management but 
 also climatic. Many interrelated factors contribute to desertification, including popula-
 tion growth, demands for greater levels of  production, technologies that increase resource 
 exploitation, and climate change. In addition, desertification is also happening due to inten-
 sive management practices, which are often associated with a misunderstanding of  dryland 
 ecology. While land degradation has numerous drivers, there are some that are particularly 
 prominent in MENA. Existing natural hazards contribute further to land degradation and 
 desertification in the MENA region. Extreme temperatures, wildfires, flooding, landslides, 
 and sand and dust storms are also among the natural events that are both a cause and an 
 effect of  degradation. While traditional agricultural approaches may no longer be enough to 
 meet rising demand, they are also being replaced by more damaging alternatives. 



NATURAL CHARACTERISTICS OF MENA


A majority of  the MENA area is hyperarid and has lost a lot of  its arable 
 land. Arid and semiarid areas amount to about 89 percent of  the MENA region. Five north 
 African countries (Egypt, Libya, Tunisia, Algeria, and Morocco) and twelve Middle East-
 ern counties (Bahrain, Iraq, Israel, Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi Arabia, 
 Syria, the United Arab Emirates, and Yemen) lie in arid areas.17 The most common features 
 of  arid and semiarid lands in MENA are erratic and low rainfall; higher evapotranspira-
 tion than rainfall; water-constrained agricultural production; and fluctuating temperatures. 


However, about 60 percent of  MENA’s land is considered hyperarid. Less than 40 percent 
 of  the total land is therefore used for grazing and agriculture, most of  which is in arid and 
 semiarid conditions (Table 5). Arable land, which is scarce in MENA, has declined by about 
 20 percent since 1994, with Palestine and Lebanon losing relatively more arable land than 
 other countries (Figure 6). Cultivated area has also generally declined since then, however 
 some countries such as Egypt, Qatar, and UAE saw an increase in cultivated areas, greater 
 than respective changes in arable land.


Despite MENA being one of  the most water-stressed regions in the world, 
 the region continues to deplete water resources, exceeding renewable fresh-
 water resources. Most countries in MENA are experiencing water scarcity combined 
 with low water use efficiency in agriculture. Fifteen out of  17 MENA countries are consid-
 ered water stressed (per capita water availability below 1700 cm3), and 11 out of  17 countries 
 face extreme water scarcity (per capita water availability below 500 cm3) (Figure 7). Bah-
 rain, Kuwait, Qatar, Saudi Arabia, and UAE are the most water stressed countries. This is 
 likely because the region is characterized mostly of  hyperarid conditions coupled with rapid 


17Faour, “Detection and Mapping of  Long-Term Land Degradation and Desertification in Arab Region Using MODESERT.”



TABLE 5: ESTIMATED LAND USE IN MENA


Land Use Area (1000s of  ha) Percent


Irrigated agriculture 7,372 0.77


Rainfed cropland 29,981 3.12


Rangeland 330,663 34.37


Hyperarid land 593,866 61.74


Total drylands 961,852 100.00


Source: Dregne and Chou 1992; UNEP 1996.



(28)population growth. To meet demands of  an increasing population, water is also being with-
 drawn at an unsustainable pace, as most countries are withdrawing more water than their 
 renewable freshwater resources (Figure 8). Egypt, Saudi Arabia, and Syria are withdrawing 
 at least twice the amount of  their renewable supplies. Most countries in MENA are using 
 up almost all renewable water resources and have resorted to depleting their nonrenewable 
 resources to meet agricultural, industrial, and domestic demands.  


18FAO, “Aquastat Main Database.”


19World Bank, “Beyond Scarcity: Water Security in the Middle East and North Africa, MENA Development Report.”



FIGURE 6: CHANGE IN ARABLE LAND AND CULTIVATED AREA FROM 1994 TO 2014
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FIGURE 7: WATER AVAILABILITY PER  CAPITA IN MENA, 2013–2017
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FIGURE 8: RENEWABLE WATER RESOURCES  AND WITHDRAWALS IN MENA, 2014
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