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I. Introduction: The Unfulªlled Promise of the United Nations 

Convention To Combat Desertiªcation 

By the outset of the twentieth century, colonial governments in Af-
rica had identiªed a process that soon came to be called “desertiªcation”1 
and prioritized conservation efforts to address it. Desertiªcation occurred 
when land cover in the drylands was lost or removed, with the result that 
the soil became vulnerable and organic matter was readily washed or 
blown away. Salinization of soil can produce similar effects, leading to a 
reduction in land productivity. The symptoms were many and alarming 
and included the following: the migration and expansion of sand dunes; 
inundation of vegetation; diminished rainfall and water resources; deple-
tion of pastures; massive erosion from winds and rain; and overall loss of 
biomass and biological integrity.2 The process was hardly new, nor lim-
ited to Africa. In Guns, Germs, and Steel, geographer Jared Diamond de-
scribes the phenomenon as existing since the dawn of civilization: 

Because of low rainfall and hence low primary productivity, (pro-
portional to rainfall), regrowth of vegetation could not keep pace 
with its destruction, especially in the presence of overgrazing by 
abundant goats. With the tree and grass cover removed, erosion 
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 British scholar Michael Mortimore attributes the term "desertiªcation" itself to the 
French forester Andre Aubréville’s use of the term in his book, Climats, Forêts, et De-

sertiªcation de l’Afrique Tropicale (1949). Mortimore quotes Aubréville:  

The closed forests are shrinking and disappearing, like evaporating spots. The 
trees of the open forests and savannas become more and more spaced out. On all 
sides the bare skin of Africa appears as its thin green veil of savanna burns, re-
leasing a grey fog of dust into the atmosphere. Arable land is carried away by the 
yellow waters of rivers in ºood. Slabs of sterile truncated soil, bearing tufts of 
grass around uprooted bushes, recall a kind of leprosy that is spreading over the 
face of Africa . . .  

Michael Mortimore, Roots in the African Dust, Sustaining the Sub-Saharan 

Drylands 21 (1998) (quoting Aubréville, supra, at 341). 
2

 For a thorough description of the evolution of the concept of desertiªcation, see 
Mortimore, supra note 1, at 17–25.  
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proceeded and valleys silted up, while irrigation agriculture in 
the low-rainfall environment led to salt accumulation . . . . Thus, 
Fertile Crescent and eastern Mediterranean societies . . . com-
mitted ecological suicide by destroying their own resource base.3 

The resulting human suffering and ecological devastation has been 
extraordinary. Desertiªcation is directly responsible for poverty,4 fam-
ines,5 reduction of biodiversity,6 masses of refugees,7 and even violence.8 
Measured economically, the impact is simply staggering. In China alone, 
for example, it is thought that the direct annual loss associated with de-
sertiªcation reaches $42 billion.9 The harm from desertiªcation’s indirect 
 

                                                                                                                              
3

 Jared Diamond, Guns, Germs, and Steel: The Fates of Human Societies 411 
(1999).  

4
 Philip Dobie, United Nations Dev. Programme, Poverty and the Drylands 

(Sept. 2001) (citation omitted), available at http://www.undp.org/drylands/docs/cpapers/ 
PovertyandtheDrylands.doc: 

The most important contributing factor towards degradation of fragile lands in 
Sub-Saharan Africa is a nexus of poverty, rapid population growth and inadequate 
progress in increasing crop yields. Poor people in their quest for food and other 
livelihood needs are increasingly expanding cultivation into forests, steep hill-
sides and other fragile areas . . . reducing fallow periods to the point where soils 
are inadequately rejuvenated, pursuing land management practices that deplete 
soil nutrients . . . overgrazing pasture . . . [and] cutting trees for fuelwood . . . . 
When studying the location of poor people in different parts of the world, there is 
a clear correlation between those living in degraded areas and high levels of im-
poverishment.  

See also Kevin M. Cleaver & Gotz A. Schreiber, World Bank, Reversing the Spi-

ral: The Population, Agriculture and Environment Nexus in Sub-Saharan Af-

rica (1994); Mark Winslow et al., Desertiªcation, Drought, Poverty and Agricul-

ture: Research Lessons and Opportunities (2004), available at http://www.iwmi.cgiar. 
org/Assessment/ªles/Synthesis/Land%20Degradation/DDPAARLO_text.pdf.  

5
 “Desertiªcation contributes to famine. Famine typically occurs in areas that also suffer 

from poverty, civil unrest, or war. Drought and land degradation often help to trigger a crisis, 
which is then made worse by poor food distribution and the inability to buy what is avail-
able.” United Nations Convention to Combat Desertiªcation (“UNCCD”) Secretariat, Fact 
Sheet 3: The Consequences of Desertiªcation, http://www.unccd.int/publicinfo/factsheets/ 
showFS.php?number=3 (last visited Nov. 1, 2006) (on ªle with the Harvard Environmental 
Law Review).  

6
 The Millennium Ecosystem Assessment’s Desertiªcation Synthesis explains that the 

“manifestations of desertiªcation are apparent in all categories of ecosystem services.” Zafar 

Adeel et al., World Resources Inst., Ecosystems and Human Well-Being: De-

sertiªcation Synthesis 6 (2005) [hereinafter Millennium Ecosystem Assessment, 

Desertiªcation Synthesis], available at http://www.millenniumassessment.org/proxy/ 
Document.355.aspx. 

7
 Norman Myers, Environmental Refugees, 19 Population & Env’t 167, 167–82 

(1997); see also William B. Wood, Ecoimmigration: Linkages Between Environmental 
Change and Migration, in Global Migrants, Global Refugees 42–61 (Aristide R. Zolberg 
& Peter M. Benda eds., 2001).  

8
 Hans Günter Brauch, Desertiªcation—A New Security Challenge for the Mediterra-

nean?, NATO—CCMS & Science Committee Workshop, Valencia, Spain (Dec. 2–5, 2003), 
available at http://www.nato.int/science/news/2003/docu/031211c-desertiªcation.pdf. 

9
 Jared Diamond, Collapse: How Societies Choose to Fail or Succeed 368 
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contribution to natural disasters, such as the great ºoods of 1998 that 
affected 240 million Chinese, may be far greater.10 

Yet it would take until the very end of the twentieth century for the 
international community to formulate a strategy to address this global 
scourge. The United Nations Convention to Combat Desertiªcation in Those 
Countries Experiencing Serious Drought and/or Desertiªcation, Particu-
larly in Africa (“UNCCD”)11 is the somewhat prolix name for the instru-
ment that emerged from two years of negotiation in October, 1994. The 
UNCCD was designed to provide a global response to desertiªcation by 
directing strategy plans individually and regionally to prevent soil degra-
dation and restore degraded lands.12 Developed nations that are parties to 
the Convention are expected to help ªnance these activities.13 

The UNCCD was ratiªed within two years.14 Today over 190 coun-
tries are parties to the Convention,15 making it among the most widely 
adopted of modern international environmental initiatives.16 

The UNCCD’s central element is the National Action Program 
(“NAP”)—each affected country must formulate a detailed plan that lays 
out its strategy for mitigating and preventing desertiªcation.17 The UNCCD 
 

                                                                                                                              
(2005) [hereinafter Diamond, Collapse].  

10
 Id. at 365. 

11
 United Nations Convention to Combat Desertiªcation in Those Countries Experienc-

ing Serious Drought and/or Desertiªcation, Particularly in Africa, June 17, 1994, art. 9, 33 
I.L.M. 1328 [hereinafter UNCCD]. 

12
 See id. prologue, arts. 4, 5.  

13
 See id. art. 6. 

14
 By October 1996, the 115 nations required to activate the UNCCD had signed the 

convention, and it came into force ninety days later on December 26, 1996. UNCCD Secre-
tariat, Status of Ratiªcation and Entry into Force, http://www.unccd.int/convention/ratif/ 
doeif.php (last visited Oct. 30, 2006) (on ªle with the Harvard Environmental Law Re-
view) [hereinafter UNCCD Secretariat, Status of Ratiªcation]. 

15
 Id.  

16
 The U.N. has 192 member nations; thus, the UNCCD includes almost the entire in-

ternational community. See United Nations, Growth in United Nations Membership, 1945–
2006, http://www.un.org/Overview/growth.htm (last visited Nov. 21, 2006) (on ªle with 
the Harvard Environmental Law Review).  

17
 UNCCD, supra note 11, art. 9. The Convention provides:  

National action programmes shall specify the respective roles of government, lo-
cal communities and land users and the resources available and needed. They shall, 
inter alia:  
(a) incorporate long-term strategies to combat desertiªcation and mitigate the ef-
fects of drought . . . ; 
(b) . . . be sufªciently ºexible at the local level to cope with different socio-
economic, biological and geo-physical conditions; 
(c) give particular attention to the implementation of preventive measures for lands 
that are not yet degraded . . . ; 
(d) enhance . . . the means to provide for drought early warning; 
(e) promote policies . . . [and] develop cooperation . . . between the donor com-
munity, governments at all levels, local populations and community groups . . . ; 
(f) provide for effective participation at the local, national and regional levels of 
non-governmental organizations and local populations, both women and men . . . . 
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process for drafting NAPs emphasizes a “bottom-up,” participatory ap-
proach.18 

Unfortunately, implementation of NAPs has been sluggish. In Africa, 
where the severity of desertiªcation was the catalyst for the UNCCD,19 it 
was not until the year 2000 that the ªrst country, Zimbabwe, submitted a 
NAP.20 By 2004, thirty-four African nations had submitted NAPs.21 Yet 
demonstrated indicators of effective action and actual progress on the 
ground remain sparse.22 

The minimal progress in land reclamation (restoring land productiv-
ity) and economic progress23 in drylands is often rationalized as the result 
of insufªcient commitment of donor countries and the international commu-
nity.24 With some notable exceptions,25 support of anti-desertiªcation ef-
forts through partnerships between ªrst- and third-world nations has been 
extremely modest.26 

However, a dearth in international funding does not mean that dry-
lands nations suffering from desertiªcation need accept land degradation 
as inevitable. Many of the soil conservation measures required to prevent 
desertiªcation and restore degraded lands have been available for nearly 

 

                                                                                                                              
Id. art. 10. 

18
 See infra Part III.B.  

19
 See infra Part III.A. 

20
 See UNCCD Secretariat, Action Programmes, http://www.unccd.int (last visited Oct. 

30, 2006) (on ªle with the Harvard Environmental Law Review) (providing roster of all 
nations that have submitted NAPs). 

21
 Id. 

22
 Hama Arba Diallo, executive secretary of the UNCCD, acknowledged in May 2005 

during a review of the Convention’s implementation that the “mainstreaming trend [of 
linking NAPs to existing poverty reduction and investment strategies] is still more formal 
than operational. The UNCCD policy tool should be better integrated to [sic] existing 
environmental policies.” Press Release, UNCCD, UN Maps New Ways To Mainstream 
Desertiªcation (May 12, 2005), available at http://www.unccd.int/publicinfo/pressrel/show 
pressrel.php?pr=press12_05_05. 

23
 While economic progress has been encouraging in many developing regions in East 

Asia since 1981, the numbers of extreme poor in Sub-Saharan Africa have nearly doubled. 
Jeffrey D. Sachs, The End of Poverty: Economic Possibilities for Our Time 21 
(2005). 

24
 Id. at 276–77.  

25
 For example, over a billion dollars is scheduled to be distributed through the Strategic 

Partnership for UNCCD Implementation in Central Asian Countries to address sustainable 
land management in Central Asia. See The Global Mechanism, UNCCD, Central Asian 
Countries Initiative for Land Management (“CACILM”), http://www.global-mechanism.org/ 
initiatives/cacilm (last visited Oct. 30, 2006) (on ªle with the Harvard Environmental Law 
Review).  

26
 See UNCCD Secretariat, Status of the Contributions to the Convention’s Trust Funds, 

http://www.unccd.int/secretariat/menu.php?newch=l6 (last visited Oct. 30, 2006) (on ªle 
with the Harvard Environmental Law Review) (detailing national contributions to the UNCCD 
Trust, a fund overseen by the Convention Secretariat to implement the UNCCD that has been 
very poorly ªnanced); The Global Mechanism, UNCCD, All Initiatives, http://www.global-
mechanism.org/initiatives/all-initiatives (last visited Oct. 30, 2006) (on ªle with the Har-
vard Environmental Law Review) (providing the reports of the Global Mechanism, the ªnan-
cial initiative designed to facilitate partnerships under the UNCCD). 
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a century and indeed were default management practices millennia ago.27 
The policy challenge is primarily one of technology diffusion and inter-
vention to prevent injurious land management practices.28 Moreover, 
many of the drivers of desertiªcation involve the unsustainable utilization 
of common resources by individual actors. Overgrazing, deforestation, the 
mining of water resources—all represent the “tragedy of the commons” 
paradigm.29 In such cases, “top-down” legislation is often the most cost-
effective, if bitter, medicine.30 

It is true that desertiªcation poses a fundamentally unique environ-
mental challenge, as it truly requires “sustainable development,” rather than 
a preservationist, anti-development orientation.31 Given the acute poverty 
in many affected countries, policing land use and limiting the modest 
economic activities that do exist can hardly be deemed a comprehensive 
solution, much less politically or economically feasible. Environmental 
law in developing countries will have to take a different form from legal 
paradigms in countries with developed economies.32 Viable economic oppor-

 

                                                                                                                              
27

 Daniel J. Hillel, Out of the Earth: Civilization and the Life of the Soil 
85–102 (1991). 

28
 Alon Tal, A Slow Crawl Forward in the Dust: Desertiªcation, the Environmental 

Orphan, in The Turning Points of Environmental History (Christof Mauch et al. 
eds.) (forthcoming 2007) [hereinafter Tal, A Slow Crawl Forward]; see also UNCCD, 
Committee for the Review of the Implementation of the Convention, Consideration of 
Ways and Means of Promoting Know-How and Technology Transfer for Combating De-
sertiªcation and/or Mitigating the Effects of Drought as Well of Promoting Experience 
Sharing and Information Exchange Among Parties and Interested Institutions and Organi-
zations, U.N. Doc. ICCD/CRIC(3)/7 (Feb. 16, 2005), available at http://www.unccd.int/cop/ 
ofªcialdocs/cric3/pdf/7eng.pdf.  

29
 Garret Hardin, The Tragedy of the Commons, 162 Science 1243, 1244–45 (1968) 

(arguing that individuals who share a common resource lack incentives to curtail individual 
usage, a dynamic which inevitably leads to overexploitation and ecological damage).  

30
 Hardin suggested government regulation to restrict use of a common resource as one 

possible solution to the “tragedy of the commons.” Id. at 1245. In a real-life example, fed-
eral command-and-control regulation by the U.S. government reduced pollution of the 
ambient air—also a common resource—to produce an EPA-calculated societal savings of 
$83 billion. See Janea Scott et al., Envtl. Def., The Clean Air Act at 35, at 9–11 
(2005). 

31
 The Brundtland Commission’s original deªnition of “sustainable development” was 

“development that meets the needs of the present without compromising the ability of 
future generations to meet their needs.” Comm’n for the Future, The World Comm’n 

on Env’t and Dev., Our Common Future 87 (Australian ed.) (1990). As the needs of 
millions of individuals living in drylands areas worldwide are presently not being met, 
further development will clearly be needed.  

32
 A proposed model for successful environmental regulation in developing countries is 

presented in William Andreen, Environmental Law and International Assistance: The 
Challenge of Strengthening Environmental Law in the Developing World, 25 Colum. J. 

Envtl. L. 17 (2000). Andreen proposes a legal regime that would gradually phase in the 
following: study of existing laws; establishment of a vision for reform; development of 
appropriate institutions for environmental management; recognition that such reform may 
extend beyond environmental law into other areas; creation of national ownership through 
public participation; and appropriate and long-term capacity building, including strength-
ening of non-governmental organizations. Id. at 26.  
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tunities appropriate for dryland environments must be available as alter-
natives to present, non-sustainable ventures.33 

Even so, it is useful to remember that many of the assistance pro-
grams upon which developing nations hang their hopes are often targeted 
at the symptoms of land degradation activities. Without legislation to 
prevent the recurrence of these dryland pathologies, enormous investment 
in development may be ineffective in the long run. Hence, the promotion 
of top-down legislation to prevent desertiªcation should be a companion 
to present discussions and calls for greater investment in activities that 
combat desertiªcation. 

This Article argues that the assumption by which the UNCCD oper-
ates—that a “bottom-up” orientation constitutes the primary strategy to 
meet the world’s desertiªcation crisis—needs to be called into question. 
As is the case with other environmental problems where the overall pol-
icy objective involves “technology forcing,” clear top-down signals from 
a national or regional government authority may be critical to future pro-
gress.34 This top-down orientation will clearly have to respond to anticipated 
problems like local resistance (e.g., resentment of central authority) or a 
lack of basic resources for implementation. But given the reality that even 
ten years after UNCCD ratiªcation sufªcient funding to support these lo-
cally initiated efforts seems unlikely,35 new approaches are required. 
 

                                                                                                                              
33

 For example, with wood collection for fuel exacerbating desertiªcation in many de-
veloping regions, provision of alternative fuels offers a feasible and immediate alternative 
that will both save time (in searching for increasingly scarce woods) and vulnerable lands. 
See Women’s Commission for Refugee Women and Children, Beyond Firewood: 

Fuel Alternatives and Protection Strategies for Women and Girls 17–19 (Mar. 
2006), available at http://www.womenscommission.org/pdf/fuel.pdf.  

34
 A review of the theory behind technology-forcing environmental policies and exam-

ples of success stories can be found in Rene Kemp, Environmental Policy and Tech-

nical Change: A Comparison of the Technological Impact of Policy Instruments 
(1997). For a description of a successful instance of technology forcing, see David Gerard 
& Lester B. Lave, Implementing Technology-Forcing Policies: The 1970 Clean Air Act 
Amendments and the Introduction of Advanced Automotive Emissions Controls (May 
2003), available at http://www.epp.cmu.edu/httpdocs/people/bios/papers/gerard/Gerard_ 
Lave%20TF1.pdf. 

35
 The Global Environment Facility (“GEF”), the major U.N.-afªliated environmental 

ªnancing apparatus, agreed to include land degradation projects among the initiatives eli-
gible for its support in 2002. GEF, Land Degradation, http://www.gefweb.org/projects/Focal_ 
Areas/land/land.html (last visited Nov. 30, 2006) (on ªle with the Harvard Environmental 
Law Review). While the GEF inclusion of land degradation is an important milestone in 
UNCCD funding, it is hardly a panacea. For instance, while GEF concluded 2002 with $3 
billion in resources, these funds are to be used for all six of its focal areas: climate change, 
biodiversity, international waters, persistent organic pollutants, land degradation, and ozone-
depleting substances in developing countries. GEF, Replenishment, http://www.gefweb.org/ 
Replenishment/replenishment.html (last visited Nov. 28, 2006) (on ªle with the Harvard Envi-
ronmental Law Review); GEF, Global Environmental Facility, http://www.gefweb.org (last 
visited Nov. 30, 2006) (on ªle with the Harvard Environmental Law Review). Finally, accord-
ing to basic GEF policies, funding is only considered if the project has global signiªcance. 
Robert C. Gustafson, Land Degradation and the GEF, http://www.gefweb.org/projects/Focal_ 
Areas/land/documents/GuidelinesOP15Eng.pdf (last visited Nov. 30, 2006) (on ªle with 
the Harvard Environmental Law Review). 
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Legislative and regulatory measures are a critical step for land rec-
lamation, afforestation, agricultural, and other development projects that 
can return degraded drylands to a healthier condition. Indeed, the UNCCD 
already insists that all parties begin addressing desertiªcation through 
their domestic laws. Article 5(e) obliges signatories to: “provide an ena-
bling environment by strengthening, as appropriate, relevant existing leg-
islation and, where they do not exist, enacting new laws and establishing 
long-term policies and action programmes.”36 Yet to date there has been 
no serious effort by UNCCD-afªliated institutions to encourage enactment 
of strong and proven legal regimes to combat desertiªcation. Relevant legis-
lation that has been adopted is often quite unrelated to the UNCCD per 
se. 

There is certainly nothing new about laws that address the problem 
of land degradation in drylands. One can point as far back as the Bible, 
with its rules mandating crop rotation and leaving ªelds fallow every seventh 
year, to see that societies have often compelled their members to adopt land 
stewardship programs.37 With the advent of modern soil conservation sci-
ence in the twentieth century, many jurisdictions required such measures 
through governmental action—modern statutes and regulations. 

In the international discourse about combating desertiªcation, when 
legal aspects (particularly concrete regulatory measures) are considered at 
all, they tend to be addressed only superªcially.38 Any real expectation that 
domestic legislation would impose enforceable anti-desertiªcation measures 
is conspicuously lacking. Even publications in environmental law jour-
nals have chosen to ignore this basic component of an integrated strategy 
to combat desertiªcation, preferring to restate the vague expectations ex-
pressed in the provisions of the UNCCD.39 

This Article takes the view that legislation and other top-down poli-
cies are one critical part of any country’s national strategy to combat de-
sertiªcation in order to limit their reliance on international assistance. 
The Article focuses on speciªc examples of statutory measures enacted to 
this end and considers their universal applicability. Part II opens with a 
 

                                                                                                                              
36

 UNCCD, supra note 11, art. 5(e).  
37

 “You may plant your land for six years and gather its crops. But during the seventh 
year, you must leave it alone and withdraw from it.” Exodus 23:10–11. 

38
 For example, the ªnal report of the most recent UNCCD Committee for the Review 

of the Implementation of the Convention session contains a section entitled “Legislative 
and Institutional Frameworks or Arrangements” that fails to speciªcally mention a single 
statute or substantive provision. UNCCD, The Committee to Review Implementation of the 
Convention, Report of the Committee on its Third Session, ¶ 23–26, U.N. Doc. ICCD/ 
CRIC(3)/9 (June 23, 2005).  

39
 See, e.g., Kyle W. Danish, International Environmental Law and the Bottom-Up Ap-

proach: A Review of the Desertiªcation Convention, 3 Ind. J. Global Legal Stud. 133 
(1995); Alastair Iles, The Desertiªcation Convention: A Deeper Focus on Social Aspects of 
Environmental Degradation?, 36 Harv. Int’l L.J. 207 (1995); The “Rio” Environmental 
Treaties Colloquium, 13 Pace Envtl. L. Rev. 111 (1995) (statement on the UNCCD by a 
U.N. ofªcial).  
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description of desertiªcation processes. Part III then brieºy reviews the 
international legal context for combating desertiªcation and the Conven-
tion’s traditional preference for a diffused, bottom-up strategy. Examples 
that illustrate the limitations of this approach highlight the need to bal-
ance bottom-up assistance with top-down normative directives. Part IV, 
the heart of this Article, presents examples of legislative, top-down poli-
cies that have been adopted to combat desertiªcation by countries seek-
ing a more aggressive, centralized response to the problem. The Article 
closes in Part V with a call for more vigorous legislation and greater techni-
cal and legal assistance for the crafting and enforcement of laws to com-
bat desertiªcation. Such a shift in orientation is critical in addressing a 
scourge characterized by the Millennium Ecological Assessment as “among 
the greatest contemporary environmental problems.”40 

II. Desertiªcation Explained 

A. What Is “Desertiªcation”? 

Dryland ecosystems41 cover nearly 54 million square kilometers of 
the earth’s surface.42 Because of the general paucity of rainfall, they are 
extremely vulnerable to human over-exploitation and inappropriate land 
use. The global human challenges of “[p]overty, political instability, de-
forestation, overgrazing and bad irrigation policies can all undermine the 
productivity of the land.”43 Moreover, there remains disagreement among 
professionals addressing this issue.44 There have been many different deªni-
tions of the global problem,45 and these differences are “more than seman-
tic.”46 The UNCCD deªnes desertiªcation in Article 2 as “land degrada-
tion in arid, semi-arid and dry sub-humid areas resulting from various 

 

                                                                                                                              
40

 Millennium Ecosystem Assessment, Desertiªcation Synthesis, supra note 6, 
at 7.  

41
 World Resources Institute, Drylands: Aridity Zones of the World, http://earthtrends.wri. 

org/maps_spatial/maps_detail_static.php?map_select=459&theme=9 (last visited Nov. 29, 
2006) (on ªle with the Harvard Environmental Law Review). Drylands include arid, semi-
arid, and dry sub-humid area, and are primarily found in Asia and Africa. Drylands do not 
include true deserts, which are deªned as hyper-arid areas.  

42
 Id. 

43
 UNCCD Secretariat, The United Nations Convention to Combat Desertiªcation 

[hereinafter UNCCD Secretariat, Explanatory Leaºet], available at http://www.unccd.int/ 
convention/text/pdf/leaºet_eng.pdf (last visited Oct. 31, 2006) (on ªle with the Harvard Envi-
ronmental Law Review) (explanatory leaºet about the UNCCD).  

44
 Compare Ridley Nelson, Dryland Management: The “Desertiªcation Prob-

lem” 1 (World Bank Technical Paper No. 116, 1990) with David S. G. Thomas & Nicho-

las J. Middleton, Desertiªcation: Exploding the Myth 8–10 (1994).  
45

 See, for example, Michael Mortimore’s deªnition: soil fertility decline, erosion by 
wind or water, dune formation, hydrological decline, biodiversity loss, deforestation, and 
declining bioproductivity. Michael Mortimore, Dryland Development: Success Stories from 
West Africa, Environment, Jan./Feb. 2005, at 8, 10. 

46
 Nelson, supra note 44, at 1.  
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factors, including climatic variations and human activities.”47 Desertiªcation 
for the most part does not apply to hyper-arid lands (which lack meaning-
ful amounts of soil to lose) but rather to lands in semi-arid and sub-
humid areas that are damaged by activities such as deforestation, poor wa-
ter management practices, erosive tilling, etc. It is also important to note 
that, with a few notable exceptions, “desertiªcation does not refer to the 
expansion of existing deserts.”48 “Land degradation,” in the context of 
arid, semi-arid and dry sub-humid areas, is deªned as the following: 

reduction or loss . . . of the biological or economic productivity 
and complexity of rainfed cropland, irrigated cropland, or range, 
pasture, forest and woodlands resulting from land uses or from a 
process or combination of processes, including processes result-
ing from human activities and habitation patterns, such as: (i) soil 
erosion, caused by wind and/or water; (ii) deterioration of the 
physical, chemical and biological or economic properties of soil; 
and (iii) long-term loss of natural vegetation.49 

The problem is particularly bad in Africa, where forty percent of the 
population lives in dryland areas.50 

While it may appear that the effects of desertiªcation are irreversi-
ble, this is not always the case.51 Substantial research efforts are now be-
ing made in investigating how to restore degraded drylands.52 

There are four competing views about what drives the desertiªcation 
process and how it functions: 53 

   (1) The “structural” view emphasizes the structure of so-
cietal and economic conditions leading to over-exploita-
tion and desertiªcation. For example, there are those 
who assume that pastoral economies lead ineluctably 
to overgrazing and desertiªcation. 

   (2) The “human-error” approach holds that desertiªcation 
is the result of poor planning and bad decisions across 
the board: from government policies and farming prac-
tices, to community land use traditions (including meth-

 

                                                                                                                              
47

 UNCCD, supra note 11, art. 1(a).  
48

 UNCCD Secretariat, Explanatory Leaºet, supra note 43.  
49

 UNCCD, supra note 11, art. 1(f).  
50

 Mortimore, supra note 45, at 10.  
51

 “It is dangerous, however, to assume that such sequences [of land degradation] are 
inevitable or cannot be reversed.” Nelson, supra note 44, at 3.  

52
 See, e.g., Klaus Kellner et al., The Use of Demonstration Sites for Restoring De-

graded Arid and Semi-Arid Rangelands in South Africa, Presentation at Conference on 
Deserts and Desertiªcation: Challenges and Opportunities (Nov. 7, 2006). 

53
 Nelson, supra note 44, at 16.  
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ods of farming, types of livestock, and means of wa-
tering). 

   (3) The “population” view emphasizes carrying capacity. 
Arid lands cannot accommodate the demands imposed 
by the increase in the human and animal populations. 

   (4) The “climatic determinism” approach, arguing that natu-
ral events cause desertiªcation, is the only non-anthro-
pocentric approach of the four different outlooks. Pro-
ponents postulate, for example, that drought brought 
about by a long-term shift in rainfall can change the 
climate and in turn have the effect of desertiªcation. 

With the exception of “climatic determinism,” these views can readily 
accommodate a shift to a more top-down policy orientation. When struc-
tural factors are the source of a local problem, changes in societal norms 
and practices by deªnition will probably not come from within the soci-
ety but are more likely to be expedited by an accepted outside arbiter impos-
ing unambiguous rules. Human errors in the present context are largely 
driven by local circumstances and traditions that may need to be tem-
pered by more objective and expert external intervention.54 Finally, if de-
sertiªcation is essentially a problem of carrying capacity, then a central 
authority can most effectively ration common resources.55 

B. Impacts of Desertiªcation 

In 2002, the United Nations reported that “[o]ver 250 million people 
are directly affected by desertiªcation, and about one billion people in 
over one hundred countries are at risk. These people include many of the 
world’s poorest, most marginalized and politically weak citizens.”56 In 
Africa alone, 325 million people—almost half of the continent’s popula-
tion—are threatened by desertiªcation.57 The U.N. Millennium Ecosys-
tem Assessment (“MA”),58 arguably the closest thing to a scientiªc consen-
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sus about desertiªcation that has ever been achieved, estimated that of the 
two billion people who live in drylands, as many as six percent live in 
desertiªed areas, with much larger numbers under threat from further de-
sertiªcation.59 

The most immediate ramiªcation of desertiªcation is economic. 
Hama Arba Diallo, the UNCCD Executive Secretary, argued that “[d]eserti-
ªcation stands at the root of persistent poverty in Africa, Asia and Latin 
America. For millions of people around the globe, losing productive land 
means entering the vicious poverty cycle.”60 According to the MA, de-
sertiªcation even has an impact on non-dryland areas: “The biophysical 
impacts [of desertiªcation] include dust storms, downstream ºooding, im-
pairment of global carbon sequestration capacity, and regional and global 
climate change. The societal impacts relate notably to human migration 
and economic refugees, leading to deepening poverty and political insta-
bility.”61 

The precise causal connection between desertiªcation and poverty is 
still the subject of academic debate, but some association is clearly estab-
lished. The poverty of local communities creates a pressure for inappro-
priate land use whereby short-term beneªts are preferred over sustainable 
long-term use, which results in a shrinking resource base and exacerba-
tion of destitution.62 Once the cycle has started, “poverty is both a cause 
and a consequence of land degradation, and the poor are both agents and 
victims of the process.”63 By objective indicators, poverty levels are higher 
in dryland areas and those affected by desertiªcation than in other re-
gions. For example, the MA reports that “the average infant mortality 
rate (about 54 per 1000) for all dryland developing countries exceeds that 
for non-dryland countries (forests, mountains, islands, and coastal areas) 
by twenty-three percent or more. The difference is even starker—ten times 
higher—when compared with the average infant mortality rate in indus-
trial countries.”64 
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III. The UNCCD and Its Bottom-Up Strategy 

The two elements that make the UNCCD unique among international 
environmental agreements are its focus on Africa and its commitment to 
a bottom-up orientation. The following section explores the antecedents 
and meaning of these two features. 

A. The UNCCD: An Environmental Agreement for Africa 

As the full title of the UNCCD suggests,65 while desertiªcation is a 
global phenomenon, from its inception the Convention has focused par-
ticularly on the African continent. This is hardly a coincidence; large swaths 
of the African continent have experienced acute land degradation during 
the past century, including a severe drought during the late 1960s in the 
Sahel region.66 Due to the drought, Lake Chad shrunk to one-third its origi-
nal size,67 startling numbers of people were killed from famine, disease 
ran rampant, livestock was devastated, and poverty worsened.68 This drought 
prompted the U.N. General Assembly to adopt a resolution for interna-
tional action to combat desertiªcation.69 

The U.N. Conference on Desertiªcation (“UNCOD”) met in September 
1977 in Nairobi, Kenya, representing the ªrst major effort to address the 
problem of desertiªcation on an international scale.70 Out of the UNCOD, 
the U.N. adopted the Plan of Action to Combat Desertiªcation (“PACD”), 
a non-binding instrument calling for full initiation of the Plan of Action 
by the year 2000.71 The PACD turned out to be a disappointment, and the 
UNCOD is generally regarded as an unsuccessful experiment.72 The rea-
sons for the failure were many: insufªcient funding was available for the 
anti-desertiªcation projects under the PACD; only about one-ªfth of the 
countries affected by desertiªcation implemented national plans as the 
PACD recommended; and evaluation of PACD impacts was inadequate, 
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contributing to difªculties in coordination and planning among coun-
tries.73 

Still, the UNCOD and the PACD succeeded in raising awareness about 
the severity of the desertiªcation problem. This helped to put the issue on 
the table at the 1992 U.N. Conference on the Environment and Develop-
ment (“UNCED”) in Rio de Janeiro, Brazil. There, participants grappled 
with and began to translate vague notions of “sustainable development” 
into a global strategy, ultimately transforming that concept into a center-
piece of international environmental policy and governance.74 

In the initial stages of negotiations, two UNCED instruments, the Rio 
Declaration and Agenda 21, set out principles for environmentally sus-
tainable development but did not directly address the problem of de-
sertiªcation. Dissatisªed with the attention paid to that problem at the sum-
mit, the African nations sought a commitment for a new international initia-
tive in the area of desertiªcation.75 Accordingly, the Rio Earth Summit 
ultimately included an entire section in Agenda 21 that called for exami-
nation of the desertiªcation issue by the U.N. and an intergovernmental 
negotiating committee.76 Later that year, the U.N. adopted a resolution that 
established the Intergovernmental Negotiating Committee for the Elabo-
ration of an International Convention to Combat Desertiªcation (“INCD”).77 

At the ªfth INCD session in June 1994 in Paris,78 the Committee ap-
proved the ªnal text of the United Nations Convention To Combat De-
sertiªcation.79 The UNCCD was deposited for signature on October 14, 
1994, requiring that ªfty countries ratify the Convention before it could 
take effect. By international standards, this process did not take long. By 
September 17, 1996, ªfty countries had ratiªed the Convention, and the 
UNCCD became effective ninety days later.80 The underlying goal of the 
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UNCCD is to combat desertiªcation and to mitigate the effects of drought, 
particularly in African countries.81 The text of the UNCCD recognizes 
that there are no quick ªxes for preventing desertiªcation,82 largely be-
cause of the diverse causes of desertiªcation and their complex nature.83 
The Convention “seeks to impose binding obligations on state parties 
either to take measures to control and prevent the spread of desertiªcation in 
their territories or to transfer appropriate technical support and funds to 
states that suffer from desertiªcation.”84 It recognizes that humans “are at 
the centre of concerns to combat desertiªcation and mitigate the effects 
of drought.”85 

In the U.N. framework, the UNCCD does not stand alone, but ªts in 
with other major goals of poverty eradication and global sustainable gov-
ernment.86 The UNCCD is often cited as an important device for reaching 
the U.N. Millennium Development Goals (“MDGs”), which constitute a 
comprehensive strategy put forward for combating global poverty.87 Spe-
ciªc targets are set for providing sanitation and safe drinking water as part 
of the overall goal of ensuring environmental stability.88 While none of 
these targets directly address desertiªcation and its effects, if countries 
are able to signiªcantly curb desertiªcation and restore degraded lands it 
will have a dramatic effect on local poverty cycles.89 

B. UNCCD’s Bottom-Up Approach 

From the outset of the UNCCD’s negotiations, both developing and 
developed countries embraced a view that prioritized the involvement of 
local populations as a prerequisite to launching activities. The vernacular 
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term for this approach was “bottom-up,” although that particular phrase 
does not appear in the UNCCD. Land degradation was thought to be fun-
damentally a diffuse problem whose solution required “ownership” of sus-
tainable land management practices by local residents. This bottom-up 
approach was further encouraged by the general atmosphere coming out 
of the Rio UNCED summit, which had been fueled by active and productive 
participation by civil society. The general perception among negotiators 
was that community-based organizations must be involved in the UNCCD’s 
implementation or it would not succeed. Additionally, while there was never 
explicit mention of corrupt governmental regimes, an additional subtext was 
the interest of donor countries in bypassing potentially untrustworthy 
African governments and going directly to the ªeld.90 

The speciªc provisions mandating bottom-up policies in the UNCCD 
itself are fairly minor. There are two sentences that direct NAPs to: 

(e) promote policies and strengthen institutional frameworks 
which develop cooperation and coordination, in a spirit of part-
nership, between the donor community, governments at all lev-
els, local populations and community groups, and facilitate ac-
cess by local populations to appropriate information and tech-
nology; [and] 
(f) provide for effective participation at the local, national and 
regional levels of non-governmental organizations and local 
populations, both women and men, particularly resource users, 
including farmers and pastoralists and their representative or-
ganizations, in policy planning, decision-making, and implementa-
tion . . . .91 

However, an implicit tradition of relying on a bottom-up approach was 
already clearly entrenched and drove subsequent implementation activi-
ties around the world. A guide to the Convention published by the UNCCD 
Secretariat explains this perspective: 

The people of developing country drylands are their greatest re-
sources. They know their land better than anyone. They have 
just as much skill in making a living off it as the American grain 
producer or the rice-grower of China. In some ways their skills 
may be greater, for they have to work in far more difªcult con-
ditions, with much more fragile soils, a much harsher climate, 
and far fewer resources . . . . The convention breaks new ground 
by enshrining a bottom-up approach in international law. It re-
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peatedly emphasizes the importance of full participation, and 
speciªcally underlines “the important role played by women.”92 

While the original motivation for the bottom-up approach was largely 
pragmatic, a justifying ideology quickly took hold. Political scientist 
Minna Jokela offers a fairly vague, theoretical “democratic” model to justify 
UNCCD’s bottom-up processes: 

[B]y prioritizing the bottom-up process [the UNCCD] is able to 
capture the self-organizing dynamics . . . . This means searching 
for order in disorder, for coherence in contradiction and for con-
tinuity in change . . . . Control mechanisms often emerge out of 
path-dependent conditions and then pass through lengthy proc-
esses of either evolution and maturation or decline and demise. 
In order to acquire legitimacy, successful mechanisms of gov-
ernment are more likely to evolve out of bottom-up than top-
down processes.93 

Such a sanguine vision of spontaneously self-organizing local efforts, 
unfortunately, has little basis in empirical research. Indeed, the disorder, 
incoherence, and lack of continuity painted as virtues in Jokela’s theory 
can have disastrous implications when they fail to prevent irreversible 
environmental damage. 

C. Beyond Bottom-Up 

There is no doubting the theoretical virtues of programs that seek 
consensus and put their faith in the wisdom, indigenous knowledge, and 
commitment of communities affected by desertiªcation. Unfortunately, 
when actual performance (land restoration and prevention of degradation) is 
used as the evaluative criterion, it is not always clear that a bottom-up 
ideology can be translated into a successful operational strategy. 

For example, in Kenya, preventing desertiªcation appears to be of 
utmost importance to the government, as millions of its citizens still pe-
riodically face famine despite the country’s general economic progress. 
But this is yet this is not yet reºected in aggressive and effective public 
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policies. The Kenyan Ministry of Agriculture has opted for a bottom-up 
approach to addressing its problem of over-grazing, but results have been 
unimpressive. A National Agriculture and Livestock Extension Program 
(“NALEP”) was established to improve animal husbandry and productiv-
ity, using “a range of simple on-farm techniques to control soil loss, im-
prove rainwater utilization for crop and livestock production and to en-
hance soil fertility.”94 The program, following the recommendations of 
the UNCCD, operates through community involvement. Farmers receive 
education and technical assistance from the government and NGOs, and 
are ultimately responsible for their land, including conservation and high 
levels of production. Kenya’s national report explains: “Governments and 
collaborating institutions create the necessary economic and operational 
environment to encourage individual farmers to invest in long-term im-
provements of the land.”95 

It is not at all clear that this approach has been effective in changing 
pastoral practices and reducing the cumulative pressures produced by the 
livestock of a growing population. Sustainability expert Lester Brown 
writes that as of 2003, “Kenya is being squeezed by spreading deserts 
and desertiªcation affects up to a third of the country’s 32 million people. 
As elsewhere, the unholy triumvirate of overgrazing, overplowing, and 
overcutting of trees are all contributing to the loss of productive land.”96 

The situation is similar in India, home to one of the largest livestock 
populations in the world; with only 0.5% of the world’s grazing area, it 
has 18% of the world’s cattle population.97 However, India’s parliament 
has not yet ofªcially enacted a national policy regarding land use or graz-
ing issues. Since the mid-1980s, the government has followed a bottom-
up approach in the form of a National Land Use Policy Outline, followed 
by a Draft Grazing and Livestock Management Policy in 1994.98 Neither 
has been memorialized in legislation. The declared purpose of the Na-
tional Land Use Policy Outline is to increase productivity while prevent-
ing further land deterioration and rehabilitating previously degraded land. 
By the government’s own admission, the policy “did not make the de-
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sired impact, mainly due to the fragmented handling of different compo-
nents of agriculture like land and soil.”99 

Examples abound of other ineffective bottom-up programs in af-
fected countries. This is not to argue that there have not been bottom-up 
initiatives that have worked, given proper funding and assistance.100 Nor 
is it to imply that a return to a patronizing top-down technocracy is needed. 
Engaging local populations, to the extent possible, is critical for any cen-
tralized initiative regarding land use. It often appears, however, that in their 
well-meaning zeal to embrace a non-confrontational, democratic strategy 
to combat desertiªcation, international and local initiatives have been 
lacking a critical component. 

The presence of a legal infrastructure upon which to base NAPs is as 
much a part of the UNCCD normative framework as allusions to bottom-
up coordination. And when centralized, legislative provisions are combined 
with a genuine commitment to community involvement and consultation, 
the resulting combination of carrot and stick may well be synergistic. Inter-
national donors, who face political pressures at home to increase the ef-
fectiveness of their foreign aid, will undoubtedly be better able to justify 
their investment in poverty reduction and anti-desertiªcation programs 
when their money goes to well-managed, top-down initiatives in affected 
nations. Additionally, legislation that sends a clear message about socie-
tal commitment in dealing with desertiªcation educates the general pub-
lic about the severity and urgency of the problem. 

IV. Top-Down: Nations’ Legislative Strategies and Policies 

A. Desertiªcation Legislation in the Framework of the UNCCD 

The legislative expectations of the UNCCD are relatively modest. Par-
ties are requested to strengthen existing relevant legislation and to enact 
new statutes where none currently exist.101 The speciªc provisions in the 
Convention that address the National Action Programs, the UNCCD’s key 
operational mechanism, are silent with regard to the role of legislative 
efforts.102 Instead, the Convention emphasizes the need to “identify the fac-
tors contributing to desertiªcation and practical measures necessary to 
combat [it],”103 “formulate national policies for sustainable development,”104 
“incorporate long-term strategies to combat desertiªcation,”105 “promote 
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policies and strengthen institutional frameworks,”106 and “provide for ef-
fective participation at the local, national and regional levels of non-govern-
ment organizations and local populations.”107 There are no ªrm guidelines 
to help nations implement environmental or anti-desertiªcation speciªc 
legislation. Legislation or other top-down regulatory interventions are only 
mentioned in a few places, mainly referring to nations’ existing legisla-
tion and/or policies.108 Nowhere could an affected party that does not 
have strong environmental or anti-desertiªcation statutory infrastructure 
gain advice about the substance or form of ratifying laws. Furthermore, 
the Secretariat has not ªlled this gap with reports or compendiums of model 
legal instruments. Unlike other international environmental conventions, 
where clear expectations are set forward for laws that ban, limit, or regu-
late,109 the UNCCD remains amorphous and unfocused in this regard. 

There have been scattered attempts to address this problem. At the 
second Conference of Parties (COP2) in 1998, the UNCCD Parties for 
the ªrst time gave recognition to parliaments and Parliamentary Round 
Tables came into existence with the support of the Inter-Parliamentary Un-
ion (“IPU”) and the UNCCD Secretariat.110 The Round Tables function as 
“a platform for exchange of views and interaction among parliamentari-
ans on desertiªcation issues.”111 The priorities of the Parliamentary Round 
Tables include developing public policies that support conservation and sus-
tainable land use activities, strengthening environmental legislation, and 
promoting initiatives to build institutional capacity.112 However, subsequent 
meetings of the group have lacked a clear orientation toward developing 
legislative initiatives.113 Furthermore, a draft summary of the Round Tables’ 
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results offers little insight for legislators seeking statutory or regulatory 
solutions to address the many drivers of desertiªcation.114 

Notwithstanding these parliamentary initiatives, relatively few nations 
have enacted desertiªcation-speciªc legislation and binding centralized 
policies. On the other hand, many parties to the Convention have general 
environmental legislation involving protection of natural resources or eco-
logical integrity that may contribute to combating desertiªcation. Part III.C 
explores some examples. 

B. Inºuence: The Impact of the UNCCD on National Institutions 
and Legislation 

As mentioned, the UNCCD anticipates the preparation and execution 
of Action Programs that detail national or regional strategies to combat 
desertiªcation. While not required as part of the implementation of NAPs, 
several countries have enacted speciªc and centralized legislation to combat 
desertiªcation; other formal governmental responses have been limited to 
adopting general policies that indirectly contribute to anti-desertiªcation 
efforts. Typically, however, affected countries have taken the view that 
strategies, guidelines, and goal-oriented policies are of greater practical 
importance than binding environmental legislation. Often countries rely 
on such measures to the exclusion of national legislation.115 
 

                                                                                                                              
cal and ªnancial assistance to countries most affected by desertiªcation. Id. at 16. The 2001 
Round Table focused on addressing connections between poverty and sustainable devel-
opment. Id. at 39–43. At the 2003 Havana conference, the three main subjects were par-
liamentarians’ role in promoting effective implementation of desertiªcation and poverty 
eradication policies; support for parliamentarians at the national level to ensure adoption of 
national legislation within the framework of the MDG goals; and the importance of par-
liamentarians seeking full support of the GEF to implement the UNCCD’s goals. In addi-
tion, the declaration of the ªfth Round Table proposes a Parliamentary Network on the 
UNCCD (“PNoUNCCD”), under the IPU, with the goal of “increasing parliamentary in-
volvement and efªciency in the ªelds of combating desertiªcation, soil erosion and land 
degradation, [of] pooling information and [of] ensuring greater parliamentary input into 
international negotiations and organizations. . . .” Fifth Round Table of Members of Par-
liament, Declaration Adopted by Members of Parliament (Sept. 5, 2003), available at 
http://www.unccd.int/cop/cop6/roundtable/declaration-eng.pdf. Unfortunately, it is hard to 
identify meaningful follow-up to such discussions.  

114
 See Holtz, supra note 111. 

115
 Kenya, for example, is a country whose primary emphasis in combating desertiªcation 

has been on generalized local policy frameworks and sectoral instruments rather than targeted 
legislation. See Kenya, Nat’l Envtl. Secretariat, National Action Program: A 

Framework for Combating Desertiªcation in Kenya in the Context of UNCCD 
¶ 2.2 (Apr. 2002) [hereinafter Kenya’s National Action Program], available at http:// 
www.unccd.int. Kenya, under its Environmental Management and Coordination Act 
(“EMCA”) of 1999, established a National Environment Management Authority (“NEMA”) 
that was given a mandate to coordinate and supervise all matters related to the environ-
ment—including desertiªcation. Kenya’s Third National Report, supra note 94, § 2.4. 
While NEMA’s establishment was a good beginning, it does not wield sufªcient force to 
ensure compliance. As Kenya’s 2004 National Report acknowledges: “There is need for 
awareness creation among the local community for improved compliance to EMCA, 1999 
. . . .” Id. While building policy, legal and institutional frameworks, nowhere does it men-
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At the other extreme, many countries have upgraded their NAP into 
binding, formal legislation. China is an example of a nation that has cho-
sen a top-down, prescriptive approach, taking the operational aspects of 
its NAP and transforming them into an expansive and ambitious anti-
desertiªcation law.116 This was possible because of the detailed format of 
China’s NAP. Written in 1996, China’s NAP is unique both in its speciªcity 
and its level of ambition, contrasting dramatically with many NAPs that 
are vague or lacking in speciªc strategies and implementation methods.117 
The Chinese program establishes three strategic phases spanning 1996–
2000, 2001–2010, and 2011–2050. The ªrst two phases have speciªc tar-
gets for the number of hectares of land to be rehabilitated or controlled. 
China’s NAP has established a host of clearly deªned projects focused on 
the proximate causes of desertiªcation as well as speciªc quantitative objec-
tives for restoration.118 While projects take place at the local level, the 
overall vision and targets come down from the top. 

China is not the only country that has seen ªt to enact its NAP through 
legislation. Several African countries have adopted legislation to imple-
ment their NAPs or otherwise establish procedures to combat desertiªca-
tion.119 South and Central American countries have passed similar laws.120 

But the vast majority of affected countries have over the years adopted 
top-down legislative measures that are not formally related to the imple-
 

                                                                                                                              
tion more speciªc legislation. 

116
 The Law of Desertiªcation Prevention and Control (promulgated by the Standing 

Comm. Nat’l People’s Cong., Aug. 31, 2001, effective Jan. 1, 2002) (P.R.C.) (translation on 
ªle with the Harvard Environmental Law Review).  

117
 See, e.g., Syrian Arab Republic, Ministry of State for Envtl. Affairs, Na-

tional Action Plan To Combat Desertiªcation in the Syrian Arab Republic (2002), 
available at http://www.unccd.int/actionprogrammes/asia/national/2002/syria-eng.pdf. 

118
 The NAP projects that 3.177 million hectares of lands affected by wind erosion and 

4.3 million hectares affected by water erosion will be rehabilitated; 12.15 million hectares 
of degraded land will be revegetated; 2 million hectares of salinized land will be treated; 
and 6.905 million hectares of artiªcial plantation will be established. China, National 

Action Program To Combat Desertiªcation (Abstract), § 2.1.1 (1996) [hereinafter 
China, National Action Program], available at http://www.unccd.int/actionprogrammes/ 
asia/national/2000/china-eng.pdf. 

119
 See, e.g., Décret No. 2001-0108/PR/MAEM of June 6, 2001, Portant approbation 

du Programme d’Action National pour la lutte contre la désertiªcation (“PAN”) (Djib.) (on 
ªle with the Harvard Environmental Law Review) (approving Djibouti’s NAP); Arrêté 
ministériel No. 6816 M.ENV-DC-PAGF2 of June 23, 2000, Portant création et fonction-
nement du Projet agroforestier de Lutte contre la Désertiªcation (Sen.) (on ªle with the 
Harvard Environmental Law Review) (creating an agroforestry project to ªght desertiªcation 
in Senegal); Décret no. 2000-130/PRN/ME/LCD of Apr. 21, 2000, Déterminant les attribu-
tions du Ministre de l’environnement et de la lutte contre la desertiªcation, Journal ofªciel 
de la République du Niger no. 15, Aug. 1, 2000, 482 (Niger) (on ªle with the Harvard Envi-
ronmental Law Review) (giving authority to Niger’s Minister of Environment in the ªght 
against desertiªcation). 

120
 Resolución No. 648 of Nov. 12, 2004, Gaceta Oªcial, Nov. 30, 2004, 44 (Pan.) (on 

ªle with the Harvard Environmental Law Review) (adopting a regulation declaring Panama’s 
intent to prevent or mitigate the effects of desertiªcation pursuant to the UNCCD); Re-
solución No. 302/04 of Apr. 14, 2004 (Arg.) (on ªle with the Harvard Environmental Law 
Review) (adopting a law similar to that of Panama). 
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mentation of the UNCCD in general or their National Action Programs in 
particular, even though in practice these measures may be extremely rele-
vant to efforts to combat desertiªcation. For example, in 2003 Brazil en-
acted legislation to establish the Program for Combating Drought in or-
der to research local water supplies and eliminate the water deªcit.121 Chile 
has passed measures to rehabilitate degraded land.122 While these statutes 
may not have been direct responses to the UNCCD, all can contribute 
greatly to national and regional efforts to mitigate direct and indirect causes 
of deforestation and to restore degraded drylands. 

A key objective of the UNCCD is to ensure that all affected countries 
have a lead agency that has the power to coordinate domestic desertiªcation 
policy and to marshal the requisite forces, budget, and activities.123 In 
many legal systems, such process requires statutory authorization. Some 
countries have granted oversight status to an existing body, such as China’s 
Forestry Administration, which is in charge of monitoring the status of de-
sertiªed land and cooperates with other governmental bodies with author-
ity over relevant subject areas.124 Alternatively, new institutions can be 
formed.125 Frequently, nations create centers of research that de facto serve 
to coordinate desertiªcation efforts.126 

Institution-building often begins with information collection and the 
establishment of a clear database mapping out problems and land vulner-
abilities. Even this preliminary stage often requires legislation.127 Once insti-
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 Lei No. 10.638 of Jan. 6, 2003, D.O., July 1, 2003 (Braz.) (on ªle with the Harvard 
Environmental Law Review).  

122
 Decreto No. 113 of Mar. 28, 2001, D.O., Aug. 5, 2001 (Chile) (on ªle with the Har-

vard Environmental Law Review); Decreto No. 600 of Feb. 16, 2001, D.O. de 16.02.2001 
(Chile) (on ªle with the Harvard Environmental Law Review). 

123
 A list of the individual national “focal point” institutions responsible for reporting 

on UNCCD implementation and coordinating with the Secretariat can be found on the 
UNCCD website. In addition, the Convention’s Regional Annexes call for the establishment of 
sub-regional focal points in Africa and Latin America. UNCCD, supra note 11, annex I, art 
10(1)(a); id. annex III, art. 7(1)(a).  

124
 The Law of Desertiªcation Prevention and Control (promulgated by the Standing 

Comm. Nat’l People’s Cong., Aug. 31, 2001, effective Jan. 1, 2002), arts. 14, 15 (P.R.C.) 
(translation on ªle with the Harvard Environmental Law Review).  

125
 For example, in 2005 Tunisia adopted a regulation creating a national council to 

ªght against desertiªcation. Décret No. 2005-1747 of June 13, 2005, Portant création 
d’U.N. conseil national de lutte contre la désertiªcation et ªxant ses attributions, sa com-
position et son fonctionnement, Journal Ofªciel de la République Tunisienne, June 17, 
2005, 1360 (Tunis.) (on ªle with the Harvard Environmental Law Review). 

126
 Israel, for example, created the Blaustein Institutes for Desert Research (“BIDR”) 

in 1972. BIDR, http://bidr.bgu.ac.il/bidr (last visited Nov. 28, 2006) (on ªle with the Har-
vard Environmental Law Review). 

127
 Costa Rica, for example, has enacted a law to create a commission to assess de-

graded lands. Decreto 27.258-MINAE, May 20, 1998, Crea la Comisión Asesora sobre 
Degradación de Tierras [Creating the Advisory Commission on the Degradation of Land], 
La Gaceta: Diário Oªcial [D.O.], Sept. 11, 1998 (Costa Rica) (on ªle with the Harvard 
Environmental Law Review); Decreto 29.279-MINAE-MAG, Nov. 1, 2000, D.O., Feb. 12, 
2001 (Costa Rica) (on ªle with the Harvard Environmental Law Review). For other exam-
ples, see Medida Provisória 151, Dec. 18, 2003 (Braz.) (on ªle with the Harvard Environ-
mental Law Review) (creating institute to promote scientiªc and technological development of 
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tuted, these entities presumably will be able to provide an empirical basis 
for their countries to set goals, monitor progress, and direct their operational 
activities in the future. 

Other countries have opted to forego a centralized, institutional ap-
proach. While this may be a sign of the low priority afforded the issue, it 
also may be a function of a country’s size or governmental system. Should 
countries choose to adopt a more top-down approach, a centralized coor-
dinating agency would undoubtedly help expedite geographic consistency 
and policy diffusion. 

With its federal system of government, Australia is one example of a 
UNCCD party that has not established a centralized body to coordinate pol-
icy. Rather, it is the State and Territory governments that are responsible 
for implementing environmental legislation and policies. In 1992, these 
entities established an Intergovernmental Agreement on the Environment 
to coordinate environmental management by the federal, state, and local 
governmental bodies.128 

Although Australia has not drafted a National Action Program, its 
States have implemented a substantial body of legislation, policies, and 
strategies at all government levels for sustainable natural resource manage-
ment.129 The governmental bodies have joined forces to implement two 
federal plans addressing natural resource degradation: the Natural Heri-
tage Trust, and the National Action Plan for Salinity and Water Quality.130 

This diffuse institutional strategy does not indicate national indiffer-
ence, at least legislatively. Australia’s National Report indicates that around 
300 individual Acts concerning land management and environmental leg-
islation have been enacted in each State and Territory, and “[a]ll jurisdic-
 

                                                                                                                              
Brazil’s semiarid areas); China, National Action Program, supra note 118, §§ 3.5–.7 
(creating several research centers). 

128
 Commonwealth Intergovernmental Working Group for the UNCCD, Aus-

tralian Actions to Combat Desertiªcation and Land Degradation 5 (2002) [here-
inafter Australia’s National Report], available at http://www.unccd.int/cop/reports/asia/ 
national/2002/australia-eng.pdf.  

129
 While the federal government is responsible for national environmental issues and 

implementation of international treaties, the state and territory governments are responsi-
ble for land management, water use, and environmental protection. Jim Allan, Soil Conser-
vation Programs in Australia, Presentation at Conference on Deserts and Desertiªcation: 
Challenges and Opportunities (Nov. 7, 2006). 

130
 It does not appear that any anti-desertiªcation legislation has directly evolved out of 

these two plans; however, the programs direct the governmental sectors to “invest in prior-
ity actions under agreed natural resource management plans developed for Australia’s 
catchments and regions.” Id. at 6 (sidebar). In practice, the programs constitute joint efforts 
between central governments and local communities. For example, the programs help the 
communities to establish long-term goals for the next ten to twenty years and within those, 
short-term targets that are achievable and focus on management and capacity-building. The 
communities are not expected to reach these goals on their own, so the State and Territory 
governments are mandated to invest in and to help implement the plans. The government’s 
investment should support the community’s “development of skills, knowledge and [neces-
sary] information,” and the long-term goals of reversing land degradation. Id. This bottom-
up partnership ªts into the general model presented by the UNCCD.  
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tions have legislation covering aspects of natural resource management, in-
cluding land use planning, water quality and management, environmental 
protection, soil conservation and biodiversity conservation.”131 

C. Legislative Format: Comprehensive Versus Driver-Speciªc Laws To 
Combat Desertiªcation 

A threshold question regarding top-down legislation and desertiªcation 
involves the form that laws should take. Just as environmental laws tend 
to be divided according to environmental medium, statutes addressing symp-
toms of desertiªcation have traditionally been narrow in their orientation, 
focusing on a particular driver of desertiªcation rather than a holistic pa-
thology.132 

Given the many causes of desertiªcation, ensuring the existence of a 
broad toolbox of legal instruments will presumably enable policy makers 
to implement a more thorough strategy to combat land degradation. A single 
integrated statute is surely preferable for ensuring consistent and coordi-
nated public policies. Yet frequently inter-ministerial rivalries or the po-
litical difªculties in parliaments regarding contentious issues like land use 
make the promotion of such a law difªcult. In such cases, surely “perfec-
tion is the enemy of the good,” and well-crafted, enforceable driver-
speciªc legislation should be considered a positive legislative outcome. 

Indeed, from the advent of the twentieth century, Western nations and 
colonial governments have enacted such rules in various forms to control 
grazing, encourage afforestation, reduce agricultural erosion, promote sus-
tainable water management, and more. For many developing nations, there 
is nothing new about laws that thus serve to combat desertiªcation.133 

Israel, for example, has been relatively aggressive in regulating land 
use activities to prevent desertiªcation, but does so through a labyrinthine 
series of subject-speciªc statutes and secondary regulations. Strategies to 
combat desertiªcation and erosion rely on statutes from the colonial pe-
riod of the British Mandatory Government, which ruled between 1918 and 
1948. The Sand Erosion Ordinance134 and the Forestry Ordinance135 were 
enacted within a few years of the beginning of British rule in Israel in re-
sponse to the pervasive overgrazing and deforestation that had taken place. 
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 Id. 
132

 Whether or not there is anything inherently inefªcient about this dispersed legal ap-
proach is a subject of debate. For some time, many scholars have argued for integrated envi-
ronmental regulation based on a comprehensive statute as more coherent for government 
and ultimately easier for the regulated community. Advocates of a more holistic approach 
to desertiªcation legislation surely have a sound theoretical basis for their position. 

133
 For example, many of Tanzania’s ªfty environmental laws date from the colonial 

period. Andreen, supra note 32, at 5. 
134

 Sand Drift Ordinance, 2 Laws of Palestine 686 (Moses Doukhan ed., 1922).  
135

 Id.  
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These laws are still in force today and have only been modiªed by mod-
est amendments over the years. 

Kenya’s case, on the other hand, suggests that a colonial legacy of 
legislation to address desertiªcation is no guarantee of efªcacious UNCCD 
implementation today. Efforts to curb desertiªcation in Kenya began in 
earnest during the 1940s, when the government created myriad policy and 
legal instruments to address what was perceived as a major environmental 
problem.136 Since that time, however, implementation of these laws has 
not evolved. In retrospect, many commentators argue that early efforts 
were only moderately successful because the affected communities were 
inadequately involved, initiatives were poorly monitored, and there was in-
sufªcient follow-up.137 But a democratically elected local regime has not 
improved the implementation of the conservation strategies needed. 

A comparative international review of legislation that addresses de-
sertiªcation problems suggests that while a rich variety of relevant statutes 
have been adopted and are presently in force, many of these were not speci-
ªcally designed to tackle the issue of desertiªcation, much less expedite 
implementation of the UNCCD. Indeed, the survey seems to reºect a rela-
tively low proªle for the UNCCD among lawmakers. This seems true even 
in jurisdictions where the UNCCD enjoys prominent stature within the na-
tional government.138 

This ostensibly indifferent attitude toward the Convention can be 
found amongst the legal codes in the newest of countries as well. Uzbeki-
stan, for example, while an enthusiastic party to the UNCCD,139 has yet to 
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 See Mortimore, supra note 1, at 160–63 (describing the early soil conservation 
program in Kenya’s Machakos district). 

137
 Monica Mwamgi & Zein Nsheiwat, Review of the Implementation of Kenya’s Na-

tional Action Program (Jan. 2006) (unpublished internal academic report, Ben Gurion 
University, Isr., on ªle with author). 

138
 Kenya, for instance, is home to the United Nations Environment Program and hosted 

the 1978 United Nations Conference on Desertiªcation (UNCOD) as well as the recent 
Conference of the Parties (COP7) in October 2005. The country’s Third National Report 
on Implementation of the UNCCD lists several pieces of legislation and other initiatives 
that have been enacted or implemented since Kenya ratiªed the UNCCD. See Kenya’s 

Third National Report, supra note 94, at 24. However, of these, only Kenya’s 2002 
Water Act has language that relates directly to the UNCCD. Id. at 20. Recently, Kenya 
seems to be seeking a broader legislative orientation after years of working with subject-
speciªc laws and regulations. In 1999, two years after Kenya ratiªed the UNCCD, the 
Environmental Management and Co-Ordination Act was passed, with the goal of harmo-
nizing a variety of sectoral environmental laws, including those which can be employed to 
combat desertiªcation. See Law No. 8 of 1999, Jan. 14, 2000, The Environmental Manage-
ment and Co-Ordination Act (Kenya) (on ªle with the Harvard Environmental Law Review). 

139
 The Republic of Uzbekistan ratiªed the UNCCD in August 1995, only ªve years af-

ter declaring its independence from the former Soviet Union. It was the ªrst of the Asian 
states to ratify the UNCCD. Main Admin. on Hydrometeorology (glavgidromet) at 

the Cabinet of Ministers of the Republic of Uzbekistan, National Report of the 

Republic of Uzbekistan on the Implementation To Combat Desertiªcation (CCD) 

[sic] 4 (2002), available at http://www.unccd.int/cop/reports/asia/national/2002/uzbekistan-
eng.pdf [hereinafter Uzbekistan National Report].  
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enact legislation that is explicitly anti-desertiªcation in orientation or that 
declares itself a direct response to its ratiªcation of the UNCCD.140 

Australia, located on the driest of the world’s continents, and with a 
long history of soil degradation, has several disparate laws that address 
numerous aspects of desertiªcation dynamics.141 For example, Parts 3 and 
4 of Australia’s Coastal Protection and Management Act of 1995 are de-
signed to manage erosion-prone areas of the coast.142 The Minister may de-
clare an area a coastal management “control district”143 and the chief ex-
ecutive may give a “coastal protection notice” in order to protect the vul-
nerable land and/or to stop an activity that “is likely to have a signiªcant 
effect on coastal management; or cause wind erosion.”144 In addition, these 
notices could require people to build, plant, or preserve vegetation for ero-
sion prevention, to restore the land, or to remove stock from the land.145 
Victoria’s Land Conservation (Vehicle Control) Act of 1972 aims to pre-
vent soil erosion and other damages to land from vehicles, problems that 
are most salient in its ubiquitous drylands.146 Australia also has long had 
federal statutes regarding soil and land conservation on its books.147 
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 In its National Report of 2002, Uzbekistan claims that “[i]mprovement of the legis-
lative framework of environmental protection and desertiªcation control is among [its] top 
priority tasks.” Id. at 26. While it has integrated environmental protection provisions into 
its constitution and passed several statutes in areas such as water regulation and land man-
agement and protection, thus far no statutes directly linked to the UNCCD have been initi-
ated. Id. at 31. 

141
 Australia became a party to the UNCCD in September 2000 as a developed, af-

fected party to the Convention. The major problems facing Australia’s agricultural land are 
soil erosion, loss of vegetation covering, and excess water irrigation. The principle causes 
of desertiªcation in Australia include “over-grazing by introduced and native herbivores 
(total grazing pressure), mechanical removal of vegetation cover, woody weed invasion and 
land management without regard to climate variability. The effects of these processes in-
clude increased soil erosion, soil degradation, altered stream ºow regimes, increased soil 
salinity and loss of biodiversity.” Australia’s National Report, supra note 128, at 4.  

142
 See Act No. 41 of 1995, Coastal Protection and Management Act 1995, reprinted 

Mar. 30, 2006 (Queensl.) (on ªle with the Harvard Environmental Law Review).  
143

 Id. § 47. 
144

 Id. § 52(2)(b).  
145

 Id. § 52(4). 
146

 Act No. 8379/1972, Land Conservation (Vehicle Control) Act 1972, Dec. 19, 1972, 
reprinted Dec. 31, 2003 (Vict.) (on ªle with the Harvard Environmental Law Review).  

147
 The State of Western Australia has a Soil and Land Conservation Act, written in 1945, 

which includes measures to mitigate the effects of erosion. This is accomplished by the 
Commissioner serving a soil conservation notice on individuals who are involved in de-
grading agricultural practices or who need to take action to prevent soil erosion. Soil and 
Land Conservation Act 1945, Jan. 9, 1946, reprinted June 12, 1999 (W. Austl.) (on ªle 
with the Harvard Environmental Law Review). The Northern Territory of Australia’s Soil 
Conservation and Land Utilization Act, enacted in 1970, provides another example of a 
soil and land conservation statute. This statute appoints a Commissioner of Soil Conserva-
tion and conservation ofªcers, who are to advise the Minister on soil conservation issues 
and to report recommendations to the Minister; the Minister may alert the public and de-
clare certain areas to be of erosion hazard. Act No. 9, Apr. 8, 1970, Soil Conservation and 
Land Utilization Act, reprinted July 15, 2001 (N. Terr.) (on ªle with the Harvard Environ-
mental Law Review).  
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With acute desertiªcation problems throughout its territory,148 China 
has probably gone further than any other nation in enacting an all-encom-
passing, top-down law to combat desertiªcation.149 The objectives of the 
ªnal phase of the Chinese program are ambitious and call for the com-
plete rehabilitation of the ecosystem so that by 2050 “nearly all desertiªed 
land will be brought into control.”150 Accordingly, the scope of the China 
Desertiªcation Prevention Law is expansive by design—all activities pre-
venting desertiªcation are governed by this law,151 which is based chieºy 
on the substantive provisions of China’s NAP.152 

China’s Desertiªcation Prevention Law obliges organizations and indi-
viduals to proactively prevent desertiªcation on the land they are using 
and rehabilitate land that has already suffered from desertiªcation.153 
Many groups of stakeholders, beyond those with rights to use state-owned 
land, are affected by the law by being directly required to adopt desertiªca-
tion prevention measures. For instance, organizations and individuals who 
operate for-proªt desertiªcation control activities must submit an appli-
cation to the local government showing their compliance with the National 
Action Program.154 Organizations that control publicly used land (such as 
railroads and roads) are also responsible for combating desertiªcation.155 
The law also integrates desertiªcation considerations into the physical plan-
ning process. Those who wish to build in desertiªed areas must submit an 
environmental impact report and are required to convey provisions relat-
ing to desertiªcation prevention and control in advance to the local gov-
ernment.156 

Violation of China’s Desertiªcation Prevention Law can result in a gov-
ernmental order to cease the illegal activity, the loss of land use, or a mone-
tary ªne.157 For example, the government may withdraw land-users’ rights 
 

                                                                                                                              
148

 Sixty percent of China’s population lives in areas affected by desertiªcation. The ef-
fects of desertiªcation have been extreme: wind and sand storms threaten about 13 million 
hectares of arable land, having already degraded about 100 million hectares of land and 
water resources. Rails and highways have also been destroyed. China, National Action 

Program, supra note 118, § 1.  
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 See supra notes 116–118 and accompanying text. 
150

 China, National Action Program, supra note 118, §§ 2.3, 2.3.1.  
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 The Law of Desertiªcation Prevention and Control (promulgated by the Standing 
Comm. Nat’l People’s Cong., Aug. 31, 2001, effective Jan. 1, 2002), art. 2 (P.R.C.) (trans-
lation on ªle with the Harvard Environmental Law Review). 
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 Id. art. 3(1).  

153
 Id. art. 6.  

154
 Id. art. 26.  

155
 Id. art. 30.  

156
 All levels of government are required to implement plans to combat desertiªcation 

based on the recommendations and schedules of the NAP, and their plans and progress are 
to be reported to the appropriate government bodies at the higher level; any changes to the 
original plan must be approved by the original ratifying body. Id. arts. 16–18. The state and 
local governments are also directed to include desertiªcation prevention activities in their 
social and economic development plans. States are to establish targets for desertiªcation 
prevention and control. See China, National Action Program, supra note 118, § 4. 

157
 The Law of Desertiªcation Prevention and Control (promulgated by the Standing 



190 Harvard Environmental Law Review [Vol. 31 

to use state-owned land if violators fail to implement desertiªcation con-
trol measures to rehabilitate the land.158 The law also creates incentives to 
reward individuals who rehabilitate degraded land. For example, those who 
have implemented desertiªcation control activities on already desertiªed 
state-owned land may be given land-use rights for a period not exceeding 
seventy years,159 and the government may give economic compensation to 
individuals who have rehabilitated land to be allocated as a protected 
area or natural reserve.160 

The Chinese legislative approach appears to be superior in its scope, 
its integrative strategy (which coordinates the responses to the diverse direct 
drivers of desertiªcation), and its hard-nosed approach to enforcement. Lo-
cal players are not ignored; indeed, they are the lead actors in the ªeld. 
But there is clear centralized oversight and objective standards by which 
progress can be judged. 

The following section examines responses by lawmakers in a variety 
of different countries to four major causes of desertiªcation. What emerges 
is a picture of legislative potential that could easily be adopted by coun-
tries that wish to supplement conventional bottom-up approaches to de-
sertiªcation with more substantial, top-down legal measures. 

D.  Driver-Speciªc Legislation: Erosion; Afforestation/Deforestation; 
Grazing; Water Management 

For many countries desertiªcation has remained such an insoluble 
environmental problem because of its divergent causes. As discussed, there 
are clear advantages to integrated as opposed to driver-speciªc statutes. 
But most important is that whatever legal approach is selected, all the key 
drivers of desertiªcation are addressed by a clear and effective normative 
framework that is overseen by a central authority. The following section 
considers top-down laws that address direct drivers of desertiªcation. 
These drivers include: 

(1) erosion from cultivation; 
(2) overgrazing; 
(3) deforestation; and 
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(4) water mismanagement.161 

1. Erosion from Cultivation of Drylands 

Traditional soil erosion prevention laws offer powerful tools for com-
bating desertiªcation and preventing further land degradation.162 Policy 
orientation is perhaps the most fundamental element of these laws. Some 
establish “command-and-control” regulatory systems and/or economic in-
centives. Others merely create administrative frameworks for technical 
assistance. While strict, regulatory laws are far less common instruments 
in combating desertiªcation, this Article will emphasize them as provid-
ing promising and proven models for supplementing the more pervasive 
bottom-up approach.163 

In the United States, a top-down regulatory approach to soil erosion 
has been successful at the national and local levels, but historically the 
American approach has varied considerably. Early U.S. conservation leg-
islation envisioned a regulatory role for local soil conservation districts.164 
Due to local politics and anticipated local opposition, however, almost all 
soil conservation districts balked at this notion and opted for cost-sharing 
and educational programs.165 Subsequent federal initiatives, such as the Food 
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Security Act of 1985,166 have used a balance between bottom-up and top-
down strategies under which farmers are paid to take erosion-prone lands 
out of production or offered considerable subsidies and cost-sharing for 
adoption of soil conservation practices.167 Participation is voluntary, al-
though the encouragement of Soil Conservation Service or university exten-
sion agents168 through price supports, the possibility of lost subsidies and 
technical assistance and encouragement give the program a top-down ad-
ministrative ºavor. 

But the Food Security Act also contains unapologetically top-down 
provisions.169 In 1985, the U.S. Department of Agriculture (“USDA”) estab-
lished a compliance mechanism popularly known as the “sod-busters” pro-
gram,170 which required farmers of highly erodible lands to adopt conser-
vation plans by 1990.171 The plans were to contain an optimal combination 
of land management practices to reduce erosion. Penalties for non-com-
pliance involved the loss of USDA program beneªts including price sup-
ports, crop insurance, and disaster payments.172 Given the economic real-
ity of American agriculture, this was tantamount to a regulatory requirement. 

The U.S. Congress also gave the USDA a mandate to set acceptable 
levels of erosion control.173 In June 1986 the USDA did just that, with an 
interim rule that required farmers to limit erosion to the soil-loss toler-
ance—or “T” level.174 In cases of exceptional hardships, 2T control levels 
(twice the allowable soil loss level) were also deemed acceptable. Although 
resistance by the agricultural community slowed initial implementation,175 
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the USDA eventually enforced the policy. Twenty years after inception, 
ofªcial reports suggest that this federal program has been highly success-
ful throughout the country. Ongoing “Compliance Status Reviews” indi-
cate that some ninety-eight percent of participating farms are implementing 
conservation plans with impressive environmental results: 

Cropland erosion fell from 3.1 billion tons in 1982 to about 1.9 
billion tons in 1997, a reduction of 1.2 billion tons or just under 
40 percent. Wind erosion declined by 542 million tons per year 
(40 percent), while water erosion declined by 633 million tons 
per year (38 percent).176 

While much of the improvement took place on soils that are not “in 
drylands,” the regulatory lesson appears to be applicable in dryland juris-
dictions. If farmers are receiving price supports, a government can, like 
the United States, make subsidies contingent on demonstrated adoption 
of anti-erosion measures. 

Regulatory programs that mandate practices to control erosion are 
not limited to the national level. Australia chose a bottom-up, decentral-
ized approach in the 1980s, in which states generally chose to rely on 
voluntary programs to control agriculture-caused erosion.177 Yet some states 
have adopted top-down regulatory approaches. Western Australia, for exam-
ple, authorizes its Commissioner of Soil Conservation to issue notices to 
farmers if he believes that land degradation is occurring or likely to oc-
cur. These notices can limit land use activities (such as land clearing) or 
can require implementation of erosion-prevention measures.178 In 1986, 
New South Wales, Australia’s fourth-largest state, enacted similar legisla-
tion creating special authorities in “areas of erosion hazard.”179 While it is 
far too early to declare deªnitive success (for instance, relatively high 
rainfall might confound land rejuvenation), Australia’s government re-
ported in 2001 that national indicators of erosion control were for the ªrst 
time showing improvement.180 While it is difªcult to prove causality, the 
inºuence of the tougher top-down erosion policies can be inferred. 
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Chinese law is characteristically stringent when it comes to erosion 
prevention, and the legislative product is notable. China’s Desertiªcation 
Prevention Law, for example, sets out a blanket prohibition on cultivation 
of land in desert margins, woodlands, and grasslands.181 China’s 1991 soil 
and water conservation law also promotes rehabilitative measures to re-
store eroded soil.182 The law recognizes that natural and human factors cause 
erosion and that a comprehensive system is needed to correct the damage 
and to restore the land. It therefore includes a section on legal responsi-
bility, imposing restoration duties on those who cultivate on forbidden 
hill slopes or dig, quarry, or tree-fell in erosion-prone areas without the ap-
proval of the Department of Water Administration.183 Such sweeping and 
speciªc proscriptions offer sufªciently clear directives to facilitate im-
plementation by local ofªcials. Moreover, there are penalties to back up 
the expectations, as the Chinese law imposes a ªne on any “enterprise or 
institution” that causes soil erosion during construction or production and 
does not rehabilitate the land.184 In addition to carrying out their restora-
tion activities under China’s NAP, local governments are expected to cre-
ate windbreaks, prevent cutting of vegetation, and strengthen grassland, 
grazing, watershed, and water resource management.185 In short, the Chi-
nese law offers proof that legal instruments coupled with political will can 
change the terms of reference in areas facing acute desertiªcation. 

The Israeli experience is instructive, as it shows that regulatory pro-
grams to promote soil conservation and address desertiªcation are also 
politically feasible in countries with active democracies and powerful agri-
cultural lobbies.186 Israel has conferred regulatory powers on its Minister 
of Agriculture to address erosion problems. This approach is actually the 
continuation of a policy that was begun by the British colonial admini-
stration during the 1920s.187 The old British regulations, translated into He-
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brew but otherwise hardly amended, have remained intact as the primary 
basis for addressing soil erosion. 

The old British Soil Erosion (Prevention) Ordinance of 1941 serves as a 
strong basis for promulgation of secondary legislation, empowering Israel’s 
Minister of Agriculture to promulgate regulations in ªve general areas: 

(1) regulations to impose soil testing on lands declared to be “spe-
cial regions”; 
(2) regulations that proscribe grazing in special regions; 
(3) regulations to prohibit land cultivation in special regions; 
(4) regulations that prohibit land clearing activities or delimit them 
in a special region; and 
(5) regulations that impose standards on any development in spe-
cial regions.188 

Israeli laws also contain criminal provisions for violations, though these 
are rarely, if ever, invoked.189 In practice, the Israeli agricultural lobby 
has been inºuential enough to sustain a public policy where much of the 
soil conservation activity conducted by farm operations receives a ªfty 
percent subsidy from the Ministry of Agriculture.190 Yet the existence of a 
regulatory alternative in the background undoubtedly changes the nature 
and outcome of the negotiations between farmers and the government. 

Israel’s Sand Drift Ordinance creates a process whereby the “Chief 
Forest Ofªcer” is granted authority to specify practices that prevent addi-
tional soil deterioration once erosion with the potential to damage farmland 
is detected.191 The government can offer compensation for any related resto-
ration activities.192 

Israel’s Minister of Agriculture amended the British administrative 
framework in 1960 when he published the Soil Conservation Regulations.193 
The new system is ostensibly consensual, relying on “Soil Conservation 
Plans” for lands lying inside watersheds that are particularly vulnerable 
to ºooding and erosion. Directors of local “Soil Conservation Authori-
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ties” must approve these plans and the control measures they contain for 
erosive activities such as plowing or grazing.194 But there is an implicit regu-
latory threat. Soil Conservation Authorities are empowered to act independ-
ently and undertake whatever measures are necessary to prevent erosive 
activities, including issuing administrative orders or land-moving initia-
tives.195 

2. Grazing 

Overgrazing is among the more important global drivers of desertiª-
cation. At the same time, no driver of desertiªcation is more easily given 
to effective top-down regulatory controls. Just as legislation that controls 
access to renewable commons can produce sustainable yields,196 grazing 
laws can quickly ensure that the physical thresholds associated with re-
source carrying capacity are not exceeded. Even a cursory survey of grazing 
laws reveals a diverse collection of countries that have chosen not to wait 
until local communities spontaneously ªnd the requisite self-discipline to 
control foraging, or until the damage to rangelands reaches catastrophic 
dimensions. Rather, central and regional governments have been able to 
enact statutes that speciªcally impose limitations to control cattle-related 
pests,197 prevent livestock disease,198 protect vegetation,199 and compensate 
for damaged lands.200 
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In Israel, legislators initially chose not to declare war against pastoral 
and nomadic activity in general. Rather, regulators targeted goats, which 
at one point were considered more aggressive in their foraging, and more 
damaging to land cover, than other livestock. The general orientation of 
grazing laws has been one of command-and-control since before the state’s 
inception. Grazing prohibitions imposed by the British Mandate govern-
ment201 were expanded soon after the country came into being. Long before 
other environmental and natural resource protection statutes were seri-
ously considered, in 1950 (only a year after independence), Israel’s Par-
liament enacted the Plant Protection (Damage by Goats) Law.202 The law 
prohibits the grazing of goats on public lands—some ninety-three percent 
of the nation’s real estate.203 This prohibition is in fact not absolute: the 
Minister of Agriculture can issue grazing permits which set stocking lev-
els based on foraging standards in order to prevent overgrazing. Like most 
of Israel’s environmental legislation, the Damage by Goats law is a criminal 
statute.204 Although rarely employed, penalties include six months’ im-
prisonment and ªnes.205 

Even private landowners are not excluded from the provisions of the 
law, although there is greater ºexibility for private lands where goats are 
fenced in and secured.206 The Ministry of Agriculture’s inspectors are 
authorized to enforce the grazing standards, which include the right to 
enter on private lands207 and even conªscate animals should densities exceed 
the allowable levels.208 In practice, the law has had an effect on the makeup 
of local herds with numbers now maintained at a steady, presumably sus-
tainable state, and the extent of damage caused by grazing has been reduced 
dramatically. Yet, like any command-and-control statute, it has not been 
popular with those who are regulated. During periods of more strenuous 
enforcement, the law exacerbated tensions between the government and 
the Bedouin “pastoral” minority tribes living in Israel’s Negev south-
lands.209 

While relative to some countries, such as the United States and Aus-
tralia, Israeli standards take a rather simple form, they are not uniform, and 
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attempt to take into account ecological constraints and carrying capaci-
ties. The Israeli policy is based speciªcally on a double-tiered standard. 
To ensure that carrying capacity is not exceeded, only one goat is allowed 
for each hectare of rainfed lands, or each four hectares of irrigated land. 210 If 
speciªc conditions on the land require site-speciªc stock limits, the Di-
rector of the Ministry’s Soil Conservation Branch is vested with the au-
thority to stipulate speciªc instructions for grazing activities in special 
areas, including an outright ban on all livestock in them.211 With time, and 
new ecologically informed perspectives, regulators also adopted a more 
conciliatory policy towards the local goat populations.212 

The United States was among the ªrst nations to enact a comprehen-
sive legislative program for controlling grazing in its drylands. By the late 
1800s, land degradation affecting the regenerative capacity of arid and semi-
arid regions of the United States was clearly linked to the excessively 
heavy grazing of livestock.213 Then in 1934 the country faced a national cri-
sis when dust storms devastated farmers in large tracts of the American 
West, greatly exacerbating the Great Depression.214 The U.S. Congress 
quickly moved to pass the Taylor Grazing Act.215 (Legislators reputedly re-
cessed from their deliberations over the bill to step outside the Capitol and 
marvel at the dark noon-hour skies caused by the airborne particulates arriv-
ing from the Midwest.)216 The ostensible objective of the Act was to combat 
the land degradation (desertiªcation) taking place in the Great Plains, 
largely due to excessive pressure of livestock on the land. While the law 
created enormous potential regulatory powers for the U.S. Secretary of the 
Interior to intervene in rangeland management, in practice it fell short of 
a tough command-and-control statute clearly establishing criteria for car-
rying capacity on public drylands and limiting livestock presence accord-
ingly. 
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The Taylor Grazing Act authorizes the Secretary of the Interior to es-
tablish grazing districts on “vacant, unappropriated, and unreserved land” 
from any parts of the public domain, excluding Alaska, which are not na-
tional forests, parks, and monuments.217 Once these are established, the law 
requires the Secretary to provide for the “protection, administration, regula-
tion, and improvement” of the grazing districts. He is allowed to conduct 
research about erosion and ºood control to that end, as well as adopt regula-
tions and enter into cooperative agreements. The Taylor Grazing Act even 
goes as far as allowing the Secretary to regulate occupancy and use with the 
goal of “preserv[ing] the land and its resources from destruction or un-
necessary injury,” with willful violations of the law punishable by ªne.218 

Yet many commentators felt that the Act fell short of offering the 
tough medicine that was needed to address chronic loss of topsoil and land 
degradation in American drylands.219 For example, the law empowers the 
Secretary to establish regulations that will allow for “the free grazing within 
such districts of livestock kept for domestic purposes.”220 Moreover, the 
statute does not take a clear stand regarding the competing economic in-
terests that contribute to desertiªcation. Accordingly, § 315d states that 
“nothing contained in this subchapter shall prevent the use of timber, stone, 
gravel, clay, coal, and other deposits by miners, prospectors for mineral, 
bona ªde settlers and residents, for ªrewood, fencing, buildings, mining, 
prospecting, and domestic purposes within areas subject to the provisions 
of this subchapter.”221 The maximum allowable ªne of ªve hundred dol-
lars for violations of the Act222—unchanged even today—also raises doubts 
about the seriousness of the government’s intention of deterring those 
who would knowingly deplete rangelands in contravention of the express 
conditions set forth by the government. The modest levels of compliance223 
are striking when contrasted with the ostensible success in implementing 
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another U.S. program, the “sod-busters” anti-erosion provisions.224 This 
suggests that a top-down regulatory program may be more effective when 
aggressive command-and-control enforcement proscriptions are integrated 
with more cooperative initiatives that incorporate economic incentives for 
soil conservation activities. 

China has long suffered the effects of overgrazing and has identiªed 
it as a major source of desertiªcation.225 When China enacted its sweeping 
Law of Desertiªcation Prevention and Control, it chose to empower local 
governments to be responsible for rangeland management. 226 While this 
constitutes a recognition of the importance of engaging pastoral society 
and a pragmatic concession to bottom-up dynamics, as in all of China’s anti-
desertiªcation efforts, the guiding hand of central government is conspicu-
ous. Article 18 states: 

Local governments at all levels in grassland regions should 
strengthen grassland management and development. The admin-
istrative department in charge of agriculture (animal husbandry) 
shall be responsible for guiding and organizing farmers and herd-
ers to establish artiªcial pasture land, control animal numbers, ad-
just livestock composition, improve livestock varieties, promote 
livestock stabling and grazing rotation, eliminate rodent and in-
sect pests, protect grassland vegetation and prevent grassland 
degradation and desertiªcation.227 

The statute continues with strong, clear guidelines for local manage-
ment: “The carrying capacity of livestock should be determined by grass 
production. The administrative department in charge of agriculture (ani-
mal husbandry) should formulate standards and regulations for carrying 
capacity, and organize their implementation.”228 Criminal penalties may be 
imposed on anyone who engages in activities in protected areas in con-
travention of the livestock limitations.229 

The situation in Australia is similar to that of the United States. States 
have enacted laws relating to livestock management. Some examples are 
New South Wales’ Rural Lands Protection Act, which regulates the man-
agement of livestock reserves, animal health and protection, and pest con-
trol,230 and South Australia’s Pastoral Land Management and Conservation 
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Act.231 The latter Act establishes a board to manage pastoral land through 
monitoring, prevention of degradation, and rehabilitation of damaged 
land.232 The board may require a lessee under a pastoral lease to submit 
plans regarding management of pastoral lands and declaration of stock lev-
els;233 it may also require lessees to remove stock from land.234 Additionally, 
the pastoral control boards are empowered to regulate pastoral move-
ment. For example, persons who travel with livestock will be ªned if they 
do not follow speciªed routes, or if they otherwise misuse the land.235 
Another example of Australia’s livestock legislation is Queensland’s Pest 
Protection Act. This Act establishes guidelines on pest control, land moni-
toring, stock route management, and fence development.236 

Pursuant to its National Action Plan, Australia has also launched two 
relevant national initiatives: the National Strategy for Rangelands Man-
agement and the National Drought Policy.237 The National Strategy for 
Rangelands Management is a joint governmental and non-governmental 
initiative that advances ecologically sustainable development of industry 
in the rangeland areas. The Federal and State governments implemented the 
Australian Rangelands Information System to monitor the environmental 
conditions and degradation of the rangelands.238 The National Drought Pol-
icy, established in 1992, encourages rural populations to develop self-reliant 
approaches to management during periods of extreme climate stress with 
a goal of protecting themselves from the effects of drought.239 

The size of the herds grazing on Australian rangelands is also of great 
concern to the rangeland pastoralists. Australia’s report to the UNCCD 
suggests different strategies for regulating the size of domestic herds as 
opposed to the native species (e.g., kangaroos) that can also contribute to 
land degradation: “[g]razing intensity of stock can be managed through best 
practice grazing management, and populations of native species are regu-
lated through natural processes.” 240 

Other nations, especially poor ones, have found actual implementation 
of top-down regulations for regulating pastoralists problematic for both po-
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litical and logistical reasons. Although seemingly simple in their form, graz-
ing controls require substantial manpower, for which funding is not always 
available. Kenya, for example, has had grazing regulations on the books 
for over sixty years. In response to the 1933-34 droughts, Kenya created the 
African Land Development Board to “improve basic infrastructure and pro-
mote proper agricultural practices.”241 The Board introduced de-stocking, 
grazing control schemes, programs for afforestation of steep slopes, and 
soil erosion control mechanisms.242 After independence during the 1960s, 
the Range Management Division of the Ministry of Agriculture was au-
thorized to conserve rangelands and ensure proper grazing management 
as well as to ensure equality for pastoralists. However, despite its contin-
ued formal commitment to reducing land degradation from grazing (as 
stated in its National Action Program),243 the Division has by its own ad-
mission been less effective than it envisioned and has explained that “a 
major constraint to the Division was [the] lack of an enabling legal frame-
work on rangeland management.”244 This suggests that it is not funding 
alone which limits many African countries’ efforts to address desertiªcation 
but also the absence of a sufªcient normative infrastructure. 

Kenya’s case offers a good example of the necessary interplay in policy 
strategy between top-down regulation and bottom-up cost-sharing, which 
for developing countries will have to come from international assistance. 
For many of the developing countries facing overgrazing crises, results 
will not be satisfactory without international assistance for both top-down 
government implementation and for bottom-up assistance to pastoral com-
munities for restoring degraded rangelands (or even direct assistance to 
subsistence herders during periods when they must curtail their grazing 
activities). In a country where farmers are very poor, the notion of private 
investment in public rangelands is unimaginable. The absence of such ªnan-
cial resources may explain why most countries have not adopted a statu-
tory response to overgrazing, despite the growing recognition of its long-
term repercussions and contribution to desertiªcation. 

3. Afforestation/Deforestation 

Because deforestation is a major driver of desertiªcation, afforesta-
tion laws (promoting the planting of trees in new areas, not just the replant-
ing of cleared regions) constitute both a preventative measure and a pro-
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active strategy for restoring degraded lands. Unfortunately, arid-lands for-
estry has not enjoyed a high proªle in the international discourse on the 
issue.245 Many countries in temperate climates have traditionally enacted 
top-down laws to promote forest growth and development and to regulate 
afforestation by companies and individuals.246 Relevant legislation for 
dryland jurisdictions is comparable in its top-down character, involving 
traditional interventions by the central government to protect trees from 
logging and ensure preservation of land cover as well as laws that encourage 
planting. 

Strategically, many arid nations have considered it important to de-
ªne the percentage of national lands that need to remain wooded. This is 
an excellent example of the critical role of top-down policy objectives 
that set clear parameters for local planners and developers, without which 
the commons will not be utilized optimally. One such example is Israel’s 
National Master Plan Number 22, passed in 1995, that designates ten per-
cent of national lands as forests. This comes in addition to twenty-ªve per-
cent of the lands that are set aside as nature reserves.247 Forests need to be 
established in lands where precipitation is sufªcient to support them, lim-
iting the kinds of saplings that may be introduced, especially in arid regions. 
Yet savanna regions have ºourished in areas with very little rainfall.248 

India’s National Forest Policy of 1988 was adopted to supplement its 
formal forestry legislation.249 It makes a commitment to the preservation, 
maintenance, and management of woodlands.250 The Policy is driven by 
top-down targets, with the national government setting clear objectives: a 
“national goal should be to have a minimum of one-third of the total land 
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area of the country under forest or tree cover.”251 Yet the program is also 
pragmatic in its implementation strategy and relies heavily on engaging 
local populations. 

The main objectives of the Indian National Forest Policy are to con-
serve the remaining natural woodlands, to increase forest, tree cover, and 
forest productivity, and to control soil erosion.252 The principal objective 
is “to ensure environmental stability and maintenance of ecological bal-
ance . . . .”253 The Policy recognizes that a massive afforestation program 
is necessary in India, with an emphasis on fuel-wood and fodder devel-
opment and on rehabilitating degraded lands.254 The key components of the 
overall afforestation program are encouraging tree-planting, developing 
tree-crops and fodder on community lands not required for productive pur-
poses, and creating technical assistance programs.255 These strategies enlist 
the involvement of citizens in implementing the national policy and as-
sume cooperation with the forest department in dealing with state forest 
management,256 grazing and carrying capacity,257 tribal peoples,258 damage 
from ªres and grazing,259 forest education,260 and research.261 

Given the reliance of local populations on trees as a fuel source, these 
populations must support such national forestry programs or they will be 
impossible to enforce. In 1990, India created the Joint Forest Management 
(“JFM”) program, which encourages local communities to work jointly 
with the forest department to protect and develop degraded forests.262 The 
JFM emerged from the radical policy shift brought on by the 1988 Na-
tional Forest Policy “with conservation becoming a priority, along with 
an emphasis on meeting the subsistence requirements of forest-dependent 
people.”263 In accordance with measures that both prevent damage and 
restore already degraded forests, India’s Forest (Conversion) Act of 1980 
monitors diversion of forestland for non-forest purposes; when forests 
are diverted for industry and development purposes, compensatory affor-
estation is required.264 
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These laws and policies seem to be producing positive results. In-
dia’s 2003 State of Forest Report indicates that since 2001, after years of 
net loss, the total forest and tree cover has increased by 0.65% and wood-
lands currently constitute 23.68% of the country’s geographical area.265 The 
economic basis for continued progress, both in terms of supporting rang-
ers to protect and foresters to replant, remains an open question. 

U.S. afforestation policy is somewhat different, and should be of par-
ticular interest to countries with signiªcant private land holdings. Because of 
the general hesitancy to regulate individual land use, tax incentives have 
emerged as a key instrument for encouraging landowners to plant trees. 
Some forty American state codes are designed to offer tax breaks for af-
forestation activities.266 Many of these statutes prioritize forestry that pre-
vents erosion, especially wind erosion.267 The alternative approach to subsi-
dizing afforestation is regulation. Several U.S. states in arid regions have 
passed laws that protect trees, even on private lands;268 however, for tacti-
cal reasons, enforcement is generally consensual, or bottom-up, in charac-
ter.269 

Few countries have made a greater commitment to drylands affore-
station than Israel. With the country’s native woodlands almost completely 
eliminated at the time of independence, the country has made expansion 
of woodlands a major national priority. Israel is a water-scarce country 
composed almost entirely of drylands.270 During the country’s ªrst ªfty 
years of independence, over 240 million trees were planted.271 If top-
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down afforestation policies in semi-arid regions ever sought a poster child, 
this country’s national experience would provide a strong candidate. 

The legislative antecedents of Israeli policy can be found in the co-
lonial period that preceded its independence. A Forestry Ordinance was ªrst 
enacted in 1920272 and amended soon thereafter. To this day it provides 
the formal normative framework for forestry in Israel.273 The Ordinance 
grants Israel’s Minister of Agriculture the authority to declare public lands 
as forest reserves.274 Because over ninety percent of lands in Israel are 
public, in theory, vast tracts of lands can potentially be so designated;275 
in practice, however, such declarations are rare. The Ordinance bans a wide 
range of activities in the reserves that might damage the trees or their 
ecosystem. Violations of these provisions are criminally punishable by year-
long imprisonment, ªnes, or assessment of damages against the viola-
tor.276 In addition, violators can also be forced to pay the actual damages 
caused by their illegal activities.277 

In an interesting development, new legislative incentives are being of-
fered for afforestation in order to increase carbon sequestration and com-
bat climate change.278 This constitutes an opportunity for drylands com-
munities to enter the sundry markets that are emerging for ecosystem ser-
vices,279 in particular those associated with reduction of greenhouse gases. 
While carbon credits under the Kyoto Accord have not been easily awarded 
to new forests in temperate zones (largely because of the difªculty in 
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proving “net increases” in biomass), dryland afforestation credits may be 
more promising. This “synergism” between desertiªcation and global warm-
ing has been recognized for some time,280 but only recently has legisla-
tion emerged that will allow desertiªcation programs to take advantage of 
the many win-win opportunities provided by these new climate change-
related laws. The Australian state of New South Wales, for example, has 
modiªed its property laws to recognize a unique legal interest in forested 
land for carbon sequestration potential.281 Legislation that supports affor-
estation in response to climate change may prove to offer meaningful 
economic beneªts to dryland residents. As these international markets 
become better established, it is likely that landowners will respond with-
out statutory encouragement. At the same time, these legislative initia-
tives offer excellent examples of how top-down intervention can serve to 
catalyze and expedite bottom-up activities to combat desertiªcation, through 
the creation of government-offered economic incentives that inºuence 
land-usage decisions. 

4. Water Management 

Effective water management is critical to almost any strategy to combat 
desertiªcation. For example, while irrigation is a key component of mod-
ern agriculture in the drylands, it can lead to salinization,282 a problem 
that already affects a full one-third of irrigated land worldwide.283 Addi-
tionally, when sewage treatment of wastewater is inadequate, reuse can con-
taminate ground- and surface-water supplies and create enormous public 
health problems as well as exacerbate soil salinization. This is a pressing 
problem as wastewater recycling emerges as a critical source of water, the 
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availability of which will increase as the drylands population becomes in-
creasingly urbanized.284 

The ªrst legislative challenge in ensuring that water issues do not con-
tribute to desertiªcation involves guaranteeing the sustainability of water 
yields in arid and semi-arid regions. Because surface waters evaporate 
quickly, groundwater is particularly critical to sustainable development of 
drylands. Management strategies need to take into account storage capacity 
and recharge rates.285 With the advent of inexpensive pumps and the pro-
liferation of deep “tube wells,” water extraction has become relatively 
easy for farmers of even modest means in drylands that lie over ground-
water of moderate depth.286 Low-cost access to previously inaccessible aqui-
fers offers a breakthrough in the agricultural potential of developing dry-
land countries and their ability to generate biomass in arid and semi-arid 
regions. Yet at the same time, the existence of countless, diffuse hydrologi-
cal interventions by private individuals creates the very real potential of a 
water management disaster. 

Countries like Israel and the United States have long transformed de-
sert regions through the tapping of groundwater through costly deep wells. 
But without a clear sense of limits,287 “mining” groundwater is not sustain-
able.288 Reaching a hydrological equilibrium through careful evaluation 
of recharge has yet to drive overall strategy. In many developing dryland 
nations, the lack of centralized guidance that characterizes water manage-
ment administration, coupled with the diffusion of inexpensive pumps and 
the new economic reality, has produced a bottom-up anarchy. 
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Farmers in India, for example, have invested about $12 billion for 
pumps and digging boreholes during the past twenty years.289 The avail-
ability of subsidized electricity makes the mining of water particularly lucra-
tive. Water-intensive rice, sugarcane, alfalfa and cotton have become popular 
crops in local drylands regions, even as their production rapidly depletes 
hydrological resources. In other cases, farmers simply sell water as a com-
modity to industry and to households.290 The results, sadly, have been pre-
dictable. In a classic manifestation of the tragedy of the commons,291 aq-
uifers that took millennia to ªll up are quickly disappearing as individual 
farmers reap only short-term beneªts. For example, in the state of Guja-
rat, already some 15,000 dry wells have been abandoned around Coimba-
tore, the state capital.292 The consequent human toll of this hydrological 
boom-gone-bust on the farming community has been enormous, involv-
ing massive rural-urban migration and a rash of suicides.293 From the per-
spective of land management, the ultimate results ªnd desertiªcation 
winning another round. Such dynamics are played out across the globe, 
from the impoverished Gaza Strip, to Vietnam, to large sections of the 
American West.294 Using groundwater resources as a sustainable basis for 
agricultural development in the drylands requires top-down, highly speciªc 
legislation.295 

India has adopted a series of national environmental policies and pro-
grams that ostensibly create a framework for addressing this issue. For 
example, the 1987 National Water Policy gave drought-prone areas prior-
ity for water conservation measures and water resource development pro-
jects.296 In 2002, a theoretically top-down National Water Policy was an-
nounced with a continued emphasis on the important role of water resource 
management.297 However, the political will necessary to strictly regulate the 
private sector and enact legislation that can curb the pumping of water in 
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drylands is still lacking.298 The road from farm failures in the drylands to 
future desertiªcation is not a long one as croplands dry up and are even-
tually abandoned, with the subsequent loss of land cover making soils vul-
nerable to degradation by the elements. 

Many African countries that face desertiªcation problems have be-
gun to enact legislation to manage water. In 2004, Namibia passed the Water 
Resources Management Act that oversees the management and conserva-
tion of all water in the nation.299 Namibia, which technically has not 
drafted a NAP, included the not-yet enacted Act in a list of policies in its 
UNCCD National Report.300 While the Act contains no mention of efforts 
to sustain extraction or to prevent desertiªcation, it has several provisions 
addressing irrigation. It empowers the Minister to “declare an area as an 
irrigation area, and to establish an irrigation board for such area.”301 An-
other provision regulates the transfer of conserved irrigation water from 
one individual to another.302 

Swaziland passed a Water Act in 2003 that, like laws in Namibia and 
Kenya, attempts to conserve the nation’s water resources by granting rights 
and establishing institutions and irrigation districts.303 Swaziland’s NAP, 
prepared in 2000, makes mention of the importance of water conservation 
and management and the strategies necessary to accomplish these goals.304 
Yet these laws lack the speciªcity and quantiªable standards necessary to 
control extraction to sustainable levels. Given the compelling short-term 
economic disincentive for environmentally sustainable policies, and the po-
tential windfall associated with non-compliance, it is critical that expec-
tations (and penalties) be very clearly spelled out by governments in their 
rulemaking for users as well as for suppliers.305 

Just as many of the nations that are parties to the UNCCD do not ad-
dress desertiªcation in their general land management legislation, many na-
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tions also have not linked water management regulations with desertiªcation 
prevention. For example, neither desertiªcation nor the UNCCD is referred 
to in the following legal instruments: Eritrea’s Proclamation to Establish 
the National Drought Relief Coordinating Committee;306 the Ethiopian Water 
Resources Management Proclamation;307 and Zimbabwe’s Water Act.308 

Like Namibia, Kenya has enacted legislation to manage, conserve, and 
regulate water rights through its 2002 Water Act.309 Kenya’s National Ac-
tion Plan, prepared a few months before enactment of the Act, expresses 
concerns regarding the more than thirty organizations working on water 
issues: “These institutions lack policy guidelines, elaborate legal frame-
work [sic], [and the] human and ªscal capacity to effectively undertake 
their respective responsibilities. This situation has [the] potential to manifest 
in duplication of efforts, conºicts, and non-accountability.”310 The Water 
Act, which is quite lengthy and comprehensive, “provides for water re-
sources management, pollution control, conservation of water catchments 
and water allocation through permits. It also provides for water resources 
assessment, which is the continuous measurement and recording of water 
resources data . . . .”311 

The ultimate objective of the Kenyan Water Act is to separate the gen-
eral management of water resources from the mechanics of municipal 
water supply and sewage services,312 which would presumably be better-run 
through autonomous (probably private) providers.313 The Act also empha-
sizes the need to involve community participation in the management of 
land and water resources, and to emphasize appropriate levels of government 
oversight.314 The Act, like the laws of Namibia and Swaziland, has plenty of 
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top-down trappings including the establishment of a Water Resources 
Management Authority, a Water Services Trust Fund and a Water Appeal 
Board; it also addresses water pollution and provides for emergency powers 
in case of a water shortage.315 

In Israel, the central element of the nation’s broad strategy to upgrade 
the productivity of degraded drylands is an aggressive policy of water man-
agement.316 This includes the transportation of water from dry sub-humid 
to water-scarce regions, the wide dissemination of drip-irrigation tech-
nologies, the harvesting of rainfall in reservoirs, and the reuse of waste-
water.317 Legislation has been part of the process.318 The ªrst provision of 
Israel’s 1959 Water Law eliminates private rights to water.319 Ostensibly, 
complete government ownership enables water managers to pursue a public 
policy that makes long-term sustainability (rather than short-term proªts) 
its paramount objective. Conservation is integral, from mandatory standards 
for ºush toilets to regulations on car washing. There is a ban on the use 
of non-drip irrigation during the rainy months; during the hot summer peri-
ods, irrigation is only allowed at night, to avoid unnecessary evapotranspira-
tion.320 

Since the 1960s, overpumping has been largely controlled by the es-
tablishment of “red lines.” These are water levels beneath which Israel’s 
Water Commissioner may not pump, for fear of salinization due to saltwater 
intrusion.321 In the worst drought years of the 1970s and 1980s, these lev-
els were on occasion exceeded because of support for the agricultural sector, 
leading to the depletion of aquifers. More recently, however, overpumping 
has been kept in check and a chronic drawdown of water resources has been 
alleviated.322 A recent phase-out of most water subsidies to agriculture en-
sures that efªcient drip irrigation is ubiquitous in farms throughout the 
country and particularly in the country’s arid and semi-arid regions.323 In 
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fact, there is no legislation that directly mandates technology diffusion for 
irrigation. Farmers, who face tight allocations imposed by the central gov-
ernment, simply seek the most efªcient way to utilize the water they have. 
While the decision about irrigation technology is made at the individual 
level, the policy that drives the dynamics is completely top-down.324 

Furthermore, no country has embraced wastewater reuse as a water 
management strategy in the drylands and mandated its utilization more av-
idly than Israel, where sewage water has played a key role in local efforts 
to reverse desertiªcation.325 By 1953, Israel had issued the ªrst set of waste-
water reuse guidelines, which later became binding legislation.326 The 
required secondary level of wastewater treatment allowed irrigation for only 
a limited range of crops. Vegetables, for example, were prohibited due to 
concerns about bacterial contamination and the underlying soils and 
groundwater being negatively affected.327 Moreover, it quickly became clear 
that in the ephemeral streams that characterize many dryland regions, 
wastewater discharges must be of higher quality than in temperate zones 
where dilution in the streams allows for less advanced treatment levels. Re-
cently, the Israeli government adopted a new set of standards for wastewater 
which will address these problems.328 

Australia has also introduced many laws to address water issues and 
water management, although they do not directly mention desertiªcation. 
Some territories have comprehensive water plans, such as Queensland’s Wa-
ter Regulation 2002;329 New South Wales’ Water Management Act 2000;330 
and the Northern Territory’s Water Act.331 In addition, several territories 
have entered into the Intergovernmental Agreement on a National Water Ini-
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tiative.332 Furthermore, Australia’s National Report mentions its National 
Space Action Plan for Salinity and Water Quality, which is implemented 
at the State and Territory levels and executed through agreements be-
tween the governments and communities.333 But these laws have not en-
sured utilization of sustainable water technologies. For instance, although 
cotton is among the thirstiest of crops, a recent survey suggests that only 
two percent of Australian cotton is grown using drip irrigation.334 The 
diffusion of environmentally sound technologies often requires a jump-
start from the legislature. A combination of top-down subsidies or strate-
gic water allocation programs could optimize the use of basic water man-
agement techniques and serve as technology-forcing measures for such 
practices as drip irrigation. The primary difference in this regard between 
the methods in Israel and Australia appears to be the tighter water quotas 
allocated to the Israeli agricultural and urban sectors. 

Certainly centralization and statutory control do not constitute a pana-
cea nor a guarantee of coherent water management programs. Top-down 
regulation will only be as efªcacious as the policy decisions and the political 
commitments of those implementing the laws. Moreover, water legislation 
must make sense hydrologically. China’s present management along the 
Yellow River is a case in point. From a regulatory standpoint, China’s ad-
ministrative framework for water resources in general and the Yellow 
River’s extended watershed in particular could not be more organized—
with policies designed and enforced by a monolithic Yellow River Con-
servation Commission.335 Yet the policies of the Commission are patently 
inefªcient, transporting copious quantities of water to the fringes of the 
Gobi Desert where the evapotranspiration of the hyper-arid climates makes 
for low yields per water unit. As a result, precious little water remains for 
the traditionally fertile, semi-arid lower basins, where agricultural poten-
tial is far greater.336 

All the nations discussed above are excellent examples of places where 
cognizance of the long-term dangers of desertiªcation and a higher proªle 
for sustainable water management issues in the legislative realm might pre-
vent future hydrological bankruptcy and allow for sustainable agricultural 
development. Yet ultimately, even beyond the problem of legislative speciª-
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city,337 development of water resources in the drylands is costly, often in-
volving the digging of new wells that go hundreds of meters into the ground, 
and adoption of water-saving practices, such as drip irrigation. Without ade-
quate international assistance, most countries will not be able to take ad-
vantage of technological advances. At the same time, without an appropriate 
legal framework and constraints, such assistance cannot be effectively util-
ized. 

V. UNCCD Implementation Strategies—Conclusions 

Among the distinguishing characteristics of the UNCCD is its em-
phasis on a bottom-up approach in which communities are engaged in 
deªning the solutions to their speciªc desertiªcation problems. The UNCCD 
places considerable emphasis on tapping local knowledge and experi-
ence. Unfortunately, this bias has brought with it an implicit suspicion of 
centralized, top-down policies. Although parties to the Convention are en-
couraged to enact legislation, the expectation is that this should be done 
in a consensual context as part of an overall strategy that does not try to 
impose solutions from above but works to craft them in conjunction with 
the affected communities. Presumably, this approach promises practical 
beneªts in terms of actual participation and adoption of responsible land 
management practices. Undoubtedly, such policies will be more popular 
among the very people that programs to combat desertiªcation are supposed 
to help. 

The problem is that there are many critical and cost-effective land man-
agement practices that will not be adopted for a variety of cultural, political, 
economic and practical reasons. Human history clearly teaches that the trag-
edy of the commons will often not be solved by consultation or by galva-
nizing the collective wisdom and goodwill of affected communities.338 If 
sustainable practices are not imposed or strongly encouraged, ecological 
collapse is often inevitable. It is also clear that in the imperfect world in 
which we live, funds to facilitate a bottom-up approach have not material-
ized, and probably will not in the foreseeable future, despite a decade of 
momentum in establishing a multilateral global framework for combating 
desertiªcation.339 

The review of legislation presented here suggests that a different ap-
proach may lead to more meaningful results. Comprehensible and sensible 
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laws and regulatory systems need to be part of the overall national strat-
egy to address desertiªcation. The Convention itself acknowledges this, 
but the parties and the Secretariat have never prioritized the implementa-
tion of Article 5(e)’s commitment to “strengthening, as appropriate, rele-
vant existing legislation and, where they do not exist, enacting new laws.”340 

The plethora of statutes addressing drivers of desertiªcation that con-
form to a conventional command-and-control model of regulation suggest 
that some countries have recognized the utility of such an approach on their 
own. Top-down statutes, of course, offer a menu of options: legislative pro-
grams can provide incentives, price supports, and other economic mecha-
nisms for fueling stewardship, in addition to traditional regulator pro-
scriptions. Many successful soil conservation programs frequently utilize 
a combination of carrot and stick. Many of these policies were not drafted as 
a result of a conciliatory bottom-up approach but rather based on hard-nosed 
realism and knowledge of the conciliatory approach’s limitations if not 
balanced with centralized prescriptions. 

As is the case with any environmental challenge, it is far easier to pass 
legislation than to implement it. And in the poorest of nations, where des-
titution is the rule rather than the exception, it will take considerable aid 
to bring populations to a point where regulation is a realistic alternative. 
Surely, a more serious commitment in affected countries to establishing 
statutory infrastructure to combat desertiªcation is no substitute for the in-
ternational funding that for the foreseeable future will be desperately needed 
to provide many of the necessary solutions. 

This dynamic, however, should not be perceived as a point of conºict 
between “north” and “south” but an opportunity for more meaningful en-
hanced partnerships. One of the potential beneªts of a top-down approach is 
the chance for developing countries to show donors that they are indeed 
serious about land stewardship and that they will make the necessary so-
cietal and legislative commitment to address the problem of desertiªcation. 
Donors may appreciate a greater demonstration of seriousness before fund-
ing initiatives to abate land degradation. The UNCCD’s bottom-up ap-
proach is, of course, to some extent tactical. The emphasis on community 
involvement for many of the drafters of the convention was more a matter 
of pragmatism than ideology, due to the considerable experience suggesting 
that many communities lack the resources, training, and inclination to im-
plement speciªc practices to reduce land degradation. In many countries, 
where land use restrictions evoke bitter memories of colonial domination, 
it is argued that public policy must be more inclusive.341 
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Yet in practice this position perpetuates a defeatist position. For most 
of Africa, some forty years have transpired since the last of the colonial re-
gimes departed. Progress will not be made through blaming past exploi-
tation or avoiding proven legal measures because they smack of colonial 
culture and the past. 

Legislation has shown time and again that it can shape public opin-
ion.342 Racial tolerance improved once segregation laws were passed. The 
importance of species preservation became apparent largely after biodi-
versity preservation laws were enacted.343 Anti-desertiªcation laws, espe-
cially when supplemented with educational campaigns, may forge a new 
public awareness and commitment to protecting land resources. 

There is little doubt that the reform of land use practices, which im-
plicate the everyday behavior of an entire populace, requires a level of in-
volvement by the public far greater than for other environmental media 
such as water and air, where pollution is caused by a smaller, and more read-
ily regulated, number of point sources.344 Nonetheless, top-down legisla-
tion offers an important supplemental mechanism for ªghting desertiªca-
tion, a mechanism whose time may have come. 

It is time that the UNCCD’s call for legislative action on the part of 
affected countries receives the attention that it deserves. After ten years 
of bottom-up efforts, success in combating desertiªcation has not been so 
remarkable that nations should not consider new approaches. This Article 
demonstrates that many countries have imposed centralized policies and 
enforced a myriad of laws whose provisions can not only prevent de-
sertiªcation but can also contribute meaningfully to the restoration of de-
graded drylands. It would be advisable for affected nations to consider 
these examples and for the UNCCD to provide greater outreach to make 
such statutory models and solutions accessible to its signatories. 
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