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Land:

Land degradation:

Ecosystem services:

Sustainable
land management:

Natural capital:

Total Economic Value
(TEV):

Costs of action:

Costs of inaction:

Benefits from action:

Cost-benefit analysis:

KEY TERMS

The Earth’s surface and natural resources found there

Defined by the United Nations as a reduction or loss of the biologic or economic
productivity and complexity of rain-fed cropland, irrigated cropland or range,
pasture, forest, and woodland. In this report, it corresponds to the reduction in
the economic value of ecosystem services and goods derived from land as a result
of anthropogenic activities or natural biophysical evolution.

Benefits humans obtain from ecosystems!', and usually interpreted as the contri-
bution of nature to a variety of “goods and services”. This term encompasses the
following three categories normally used in economics?: (i) “goods” (e.g. products
obtained from ecosystems, such as resource harvests, water, genetic material,
etc.), (i) “services” (e.g. recreational/tourism benefits or certain ecological regu-
latory and habitat functions, such as water purification, climate regulation, ero-
sion control, habitat provision, etc.), and (iii] cultural benefits (e.g. spiritual and
religious beliefs, heritage values, etc.). Within the Millennium Ecosystem Assess-
ment', ecosystem services are classified as provisioning, regulation, cultural,
and supporting.

The adoption of land use systems that enhance the ecological support functions
of land with appropriate management practices, and thus enable land users to
derive economic and social benefits from the land while maintaining those of
future generations. This is usually done by integrating socio-economic principles
with environmental concerns so as to: maintain or enhance production, reduce
the level of production risk, protect the natural resource potential, prevent soil
and water degradation, be economically viable, and be socially acceptable.

Inputs used for economic production that are derived from natural resources.
This form of capital is complementary to other forms such as monetary and phys-
ical or human-made capital (e.g. buildings, machinery).

The full economic value allocated by society as a whole. This includes use value
(direct and indirect, option value) and non-use value.

Costs of appropriate actions to prevent and/or reverse land degradation. It
includes the costs of implementing interventions such as conservation tillage, or
soil and water conservation structures. They are often better known than the
benefits from action.

The forgone benefits under “business-as-usual”, when no change is taken towards
adopting more sustainable management. It is usually associated with estimates
of loss in production and productivity, and represents the maximum benefits
potentially derived by taking action, which may or may not materialise fully after
action is taken. Economic valuation techniques can be used to estimate them
before action is taken. The costs of inaction are often not as accurate as the costs
of action, and tend to be greater than the actual benefits derived by taking action.

The actual benefits that are derived from taking action. They can be measured
accurately after action is taken if they are exchanged on a market. If not, benefits
from action can be estimated using economic valuation. They may correspond
fully or partially to the potential benefits from action, are estimated before an
action has been taken, and are often lower than the costs of inaction.

A comparison of all of the costs and benefits associated with action compared to

“business-as-usual”.




Executive summary

In the face of global land degradation and its
impactson humanity and the environment, the
Economics of Land Degradation (ELD) Initiative
is dedicated to raising global awareness of the full
economicpotential ofland andland servicesinclud-
ing market and non-market values (e.g. carbon
sequestration, recreational values, nutrientcycling,
etc.) and the costs of land degradation. The ELD Ini-
tiativeisfocused on creating efficientand practical
tools and methodologies to fully assess lands value
and thus encourage sustainable land management.

Valuing land and related ecosystem services is
anurgent and necessaryactionin order to focus
attention on land degradation as a serious
global problem. Land’s economic value is chroni-
cally undervalued and commonly determined by
immediate agricultural or forestry market values.
Thisfocusonshort-term gain motivates the highest
extraction rates possible from land, leading to
unsustainable land management and degradation
(thereduction orlossin biological or economic pro-
ductivity). Between 10-20% of drylands are
degraded and 24 % of globally usable land on Earth
isdegraded atan estimated economicloss of USD 40
billion per year. This particularly affects the rural
poor -those who depend directly upon the land for
sustenance and income, and number over 1.2 bil-
lion.

There are clear economic and environmental
actions that can prevent and/or reverse land
degradation. Further, the adoption of sustaina-
bleland management could deliverupto USD1.4
trillion in increased crop production. Given the
combined global trends of increasing population
and decreasing land availability and quality, there
is great incentive to increase productivity on par-
celsofland already in use and promote sustainable
land management.

The costs of taking action to prevent and/or
reverse land degradation are usually less than
thebenefits that canbe obtained forinvestingin
and applying sustainable land management
practices. The case studiesreveal thateven with an
incomplete assessment of the total value of ecosys-
temservicesinvestmentsinland prove to be benefi-
cial to society and the environment.

Several existing optionsand pathwaysfor action
to address land degradation are available for
successful change. These options range from
adapting to biophysical conditions, to changing
livelihood strategies. Examples include: reforesta-
tion, afforestation, the adoption of more sustaina-
ble agricultural practices, and the establishment of
alternative livelihoods such as eco-tourism. Eco-
nomic instruments to reverse land degradation
trends include: payments for ecosystem services,
subsidies, taxes, voluntary payments for environ-
mental conservation, and access to micro-finance
and credit. In addition, facilitating change requires
adaptations tolegal, social, and policy-focused con-
texts that favour sustainable land management.

The ELD Initiative will inform the private sector
of the opportunities available for investment
and will help close the gap between better land
stewardship and business practices. The compa-
nieslikely tobe the mostinterested in efforts to pre-
vent and/or reverse land degradation will be those
thathave more direct contactwithland and thusbe
the mostsensitive toland degradation. They will be
found in resource-dependent sectors, such as the
food and beverage, leisure and travel, and basic
resource sectors.

The ELD Initiative will provide total economic
valuation methods that will aid decision-mak-
ing inland investments and land use planning,
especially under the various conditions of any
country affected by land degradation. Three
main outcomes of the ELD Initiative include: (i) a
vigorous case study analysis of existing literature
and research to analyse the global research status
of ELD, separated into three working groups of: Data
and Methodology, Scenarios, and Options and Path-
ways to action, (ii) the funding of further research
that addresses identified gaps in knowledge, tech-
nology, policy,and community motivation, and (iii)
the development of a series of reports summarizing
final conclusions and guidelines, individually tar-
geted at policy makers, scientific communities, the
private sector and local administrators and practi-
tioners. Outputs of the initiative will inform the
United Nations Convention to Combat Desertifica-
tion (UNCCD) and its proposal for anew Sustainable
Development Goal for post-Rio+20 of zero net land
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degradation (defined as the achievement of a state
ofland degradation neutrality).

African, Asian, and Central and South American
countries need to build their capacity in assess-
ing thevalue ofland. Current case studiesindicate
that much of the work done on economic valuation
in these areas has been done by the international
scientific community without adequate involve-
ment or capacity building within the studied coun-
tries. The ELD Initiative will incorporate capacity
building activities into its projects to ensure that
qualified personnel are available and present in
affected countries.

The ELD Initiative isuniquely posited to address
economic issues surrounding degraded lands,
as a collaborative, international collection of
researchers and citizens committed to deliver-
ing comprehensible, transboundary, scientific,
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political, and technological guidelinesrooted in
peer-reviewed research and designed for on-
the-ground, customizable applications. This
interim report is a reflection of work that has been
performed, synthesized, and analysed, hitherto,
building on earlier studies and ELD contributions to
the conclusions and recommendations of the
UNCCD Second Scientific Conference.
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Acronyms and abbreviations

BMZ

ELD

GlZz

IFPRI

PES

REDD

REDD+

SLM

TEEB

TEV

UNCCD

UNEP

UNU-INWEH

WTP

ZEF

Germany'’s Federal Ministry for Economic Cooperation and Development
(Bundesministerium fir wirtschaftliche Zusammenarbeit und Entwicklung)

Economics of Land Degradation

Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) GmbH
International Food Policy Research Institute

Payment for Ecosystem Service

United Nations Reducing Emissions from Deforestation and Forest Degradation

United Nations Reducing Emissions from Deforestation
and Forest Degradation (plus conservation)

Sustainable Land Management

The Economics of Ecosystem Services and Biodiversity

Total Economic Value

United Nations Convention to Combat Desertification

United Nations Environment Programme

United Nations University Institute for Water, Environment and Health
Willingness to pay

Center for Development Research, University of Bonn, Germany
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Introduction

The ELD Initiative is a global endeavour focused
onland degradation and sustainable land man-
agement in an economic context. The ELD Initia-
tive aims to provide a methodology for total eco-
nomic valuation that is both locally applicable and
globally relevant, and based on peer-reviewed
research and viable economic strategies. Land deg-
radation is a serious global concern, particularly in
lightofincreasing populations and a slowing down
of crop yield increases. Rectifying this issue will
necessitate a trans-disciplinary, multi-faceted
approach that integrates sound economic valua-
tions, and can be applied practically to inform deci-
sion-makers.

The first chapter of thisreport analyses the current
state of affairs; areview of degradation and decreas-
ing crop yields demonstrate thisissueis on therise,
and is a serious global concern when compounded
withincreasing population. The complexity of land-
use decision-making is comprehensively explored.
The second chapter looks at the ELD methodology,
including a justification and breakdown of the Total
Economic Value approach, and how it can be
applied. The final chapterisa preliminarysynthesis
and analysis of the 186 case studies compiled thus
far. It points to a preponderance of research per-
formed in developing nations by researchers from
developed nations that is focused on agricultural
valuations, with studies increasing over the past 5
years. These conclusions demonstrate a lack of
capacity within developing nations despite increas-
inginterestasaresultof therecentfood price spikes,
and a focus on market valuations. The ELD seeks to
rectify these issues with a practical, supportive
approach to full economic valuation.

1



Why are the economics of land degradation and
sustainable land management important?

Land and the benefits that can be derived from it
have been taken for granted and undervalued by
civilizations both past and present, despite warn-
ings of the need for careful land stewardship found

throughout ancient writings34.

The nation

that destroys its soil

destroys itself.

Franklin D. Roosevelt [1937]

Today, the pressure on land has
reached such a critical point that
seriousdoubtshave beenraised on
the capacity of land to meet the
demands of a human population
rapidly increasing to 9 billion®.
Demands for land include tradi-

12

tional demands for food and water
flow regulation, and newer demands for biofuel
production, climate regulation (including carbon
sequestration and storage), spiritual, aesthetic, and
recreational activities. Furthermore, during the last
20-30 years, land has been degrading globally®.
This is mainly the result of land mismanagement,
drought related-famines, and misperceptions of
plentiful food production, large food stocks in
Europe, open land frontiers, relatively cheap subsi-
dized food, low land prices, and abundant energy
and water resources.

Land degradation threatens fertileland throughout
the world. The consequences are alarming: food
insecurity, pests, reduced availability of clean
water, increased vulnerability of affected areas and
their populations to climate change, biodiversity
loss, presence of invasive species, and much more.
Itis estimated that1to 1.5 billion people in all parts
of theworld are already directly negatively affected
by land degradation’.

Adopting sustainable land management:
Securing environmental services,
increasing food security, and alleviating
poverty

The realization that land has actually been
neglected is belatedly beginning to gain traction,
especially following therecentfood crises. Between
10-20% of drylands are degraded and 24 % of glob-

ally usable land on Earth is degraded at an esti-
mated economic loss of USD40 billion per year’8.
Thisincludes a startling loss of grain worth USD 1.2
billion yearly. By 2050, at least a 70-100% increase
in food production from existing land resources
may be needed in order to be able to feed current
and future generations >1°. If agricultural land pro-
ductivityremainsatits currentlevels, an estimated
6 million hectares (ha) of land (roughly equivalent
to the size of Norway) would need to be converted to
agricultural production every year until at least
2030 to satisfy this growing demand. Thus, aware-
ness of the seriousness and extent of land degrada-
tionisgraduallyreversing the traditional disregard
foritsimpactsonboth economicand social develop-
mentinaffected countries. The combination ofland
prices that have been increasing since 2007/2008
and the proliferating rush of foreign investors seek-
ing to buy or lease land is a signal that the world is
waking up to threats from land degradation and
closing frontiers!. Despite this interest, levels of
investment in land remain far below those needed
to meet the rising demands for food and land-
related services. Agricultural investments to the
order of USD 30 billion per year are needed to feed
our growing global population!®-12,

Answering the economic questions of land degra-
dation and providing integrated frameworks for
informed action are particularly important in the
context of increasing land scarcity. Globally, the
human population hasreached a stage where culti-
vated areas can no longer be expanded except in
limited areas of South America and Sub-Saharan
Africa, and even then the geographical extent of
exploitable land may be over-estimated 3.

Furthermore, land degradation most directly
impacts one of the most vulnerable human popula-
tions - the rural poor. More than 1.2 billion people
live on fragile lands in developing nations, where
they are clustered in fragile environments, remote
areas, and/or on marginal lands, and depend
directly upon the most degraded land for their sus-
tenance and income . Poverty and land degrada-
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CASE

STUDY 1

Total economic valuation and the establishment of national and international markets

for ecosystem services

[Turner et al. 2012 7, as reported in The Guardian’s Global Development'é)

If the world’s poor were paid for the services that
they indirectly provide to the rest of the planet by
preserving some of the world’s key biodiversity
hotspots, they could reap up to USD 500 billion, as
shown by a study entitled Global Biodiversity Con-
servation and the Alleviation of Poverty'’. 17 of the
world’s mostimportant areas for biodiversity were
accordingly analysed in this study led by a team
from Conservation International, and co-authored
by scientists at NatureServe, the United States
National Fish and Wildlife Foundation, and the Uni-
versity of Wisconsin-Madison.

The researchers found that the monetary ben-
efits derived from safeguarding these habitats
(such as providing valuable services from food,
medicines, clean water, or absorbing carbon diox-
ide from the air) are more than triple the costs of
conserving them. Some of the ecosystem service
benefits were directly used by the local people
themselves (e.g. using forests as sources of food,
medicine, and shelter) while the rest of the ben-
efits exist on regional or global scales.

Many conservation and ecosystem service
benefits are invisible; e.g., maintaining the vege-
tative cover of wooded lands can help prevent
mudslides during heavy rainfall and also provides
valuable watersheds that keep rivers healthy, pro-
vide clean drinking water, and absorb carbon diox-
ide from the air. These benefits are economic
losses that are only obvious once it is too late.

There were some fledgling schemes reviewed
that could help raise funding for sustainable land
management - e.g., the United Nations-backed
system called REDD (Reducing Emissions from
Deforestation and forest Degradation), which
uses carbon trading to generate cash and pre-
serve trees - but they are all currently rather
small in scale.

In regards to the value of nature and the
impacts of environmental valuation for the rural
poor, Will Turner, vice-president of Conservation
International and lead author of the study, said:
“Developed and developing economies cannot
continue to ask the world’s poor to shoulder the
burden of protecting these globally important
ecosystem services for the rest of the world’s
benefit, without compensation in return. This is
exactly what we mean when we talk about valuing

natural capital. Nature may not send us a bill, but
its essential services and flows, both direct and
indirect, have concrete economic value.”

In this study, the “action” is the provision of compen-
sation to local providers of environmental services
(the poor), who directly depend on and benefit from
good management of natural capital, while also
delivering benefits at a regional and global scale.
Total Economic Value can help assess the needs and
opportunities for such compensation mechanisms,
and the tools to scale them up and out. This is also
one way to help the poor leave the poverty-environ-
ment trap they may be stuck in.

13



CHAPTER

14

Why are the economics of land degradation and sustainable land management important?

.ﬂﬁa

tion have a mixed relationship, as examined in Bar-
bierand described by von Braun and Gerber'® and
Barbier'®, and can either increase the impact of or
be one of the drivers of land degradation.

Under certain conditions, the rural poor can find
themselves perpetuating patternsofland degrada-
tion, because they have no alternative ways to
ensure their survival in such hostile environments.
These “asset-less” poor are mostlikely to suffer from
extreme land degradation, resulting in a “poverty-
environment trap”'4. Better land management
must provide immediate beneficial impacts to
household livelihoods in order to alleviate poverty,
especially for the rural poor. Provided that they are

rewarded for their maintenance of/contribution to
theservices thatland can provide which are benefi-
cial at the global level (such as carbon storage) or
regional level (such as water purification) (see Case
Study 1), fostering the adoption of sustainable land
management by the poor could enable the greatest
and most efficient rewards in achieving food secu-
rity and globalland restoration.

However, if the poverty-environment trap does not
close up on them, the poor naturally act as caretak-
ers of the land they depend upon, as they are the
first to most directly benefit from good land man-
agement. Through this, they effectively limit land
degradation. In this case, scaling up practices



adopted by the poor and establishing an enabling
environment could bring the greatest and most effi-
cientrewardsinachievingfood security and global
land restoration.

As part of discussions focused on the post Rio+20
sustainable development goals, the United Nations
Convention to Combat Desertification (UNCCD) has
proposed a target of zeronetland degradation. In
order to attract the necessary investments to pre-
ventand/orreverse land degradation, this goal will
require a focus on the economic value of land and
the economics of land degradation. The provision
of monetary figures reflecting these assessments
and potential returns on investment are extremely
valuable tools when presenting sustainable land
management options to investors. For example,
closing yield-potential gaps and reaching 95% of
potential maximum crop yields (assuming the
adoption of sustainable land management) could
create an additional 2.3 billion tonnes of crop pro-
duction peryear!?, equivalent to a potential gain of
USD 1.4 trillion. Furthermore, when the numerous
values of alternative and complementaryland uses
are added in, it is quite clear that there are huge
investment opportunities for those committed to
achieving improved land managementthatwill not
resultin environmental degradation.

Speaking the language of public and
private decision-makers

The scientific rationale for adopting sustainable
land management is now well established in the
academicliterature?® and often recognised by prac-
titioners. In spite of this, there is a noticeable lack of
adoption of such practices. There is a range of rea-
sons for this gap, including a lack of financial
resources required to switch to sustainable land
management?!, aswell as technical, political, legal,
cultural, social, environmental, and economic con-
texts that render these practices unsustainable in
the long run. Technological interventions to pre-
vent or reverse land degradation are available and
well documented?®-22-23.24 but are rarely analysed
in terms of costand benefits. Theyalso lack identifi-
cation of the contextual conditionsrequired for suc-
cess.Asaresult, thereisaneed toidentify where the
adoption of sustainable land management is eco-
nomically justified, and to remove any barriers to
implementation.

Governments and policy/decision-makers are faced
with a multitude of demands on limited resources,
and require common metrics to compare options.
These metrics usually work on monetary terms, so
itisimportant thatlandis givenits full value, meas-
ured from the point of view of society as a whole.
When valued in this manner, appropriate policies
and finances can be directed towardsland steward-
ship, sustainable land management, and risk man-
agement.

What needs to be considered in order to
achieve sustainable land management?

The known discrepancies in land management
practices between knowledge and action further
exposes a need for concise data and harmonized
methods. These methods will provide answers to
questions about the social and economic costs of
land degradation, and the benefits of greater invest-
ments in land based productivity. These answers
will then foster long-term win-win scenarios over
just short-term gains.

An initial assessment of the economics of land deg-
radation showed that in many cases the cost of
action against land degradation is lower than the
cost of prevailing actions?®. More scientific knowl-
edge is necessary, especially regarding the valua-
tion of non-use ecosystem services and off-site
effects of sustainable land management. To that
end, several case studies have been or are being
piloted in different world regions in order to assess
the costs and benefits of sustainable land manage-
ment as well as to contribute to further methodo-
logical developments?®. The technical, political,
legal, cultural, social, and environmental contexts
should also be analysed and suitably adapted to
enable successful economic situations forimproved
land management. This will enable governments,
decision-makers, and the public and private sectors
to make informed, defendable choices based on a
sound economic approach beyond market values,
thus establishing a favourable environment to pro-
mote the adoption of sustainable land management.

Market prices for land are generally based on the
direct productive potential (i.e., the market value|
actualretail price of timber, crops, etc.), butitisrec-
ognised that these prices often do not accurately
reflect the full value of land. This is especially the
case when land values do not comprehensively
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include the four types of ecosystems services that
land provides (Box1). These servicesinclude notonly
products used for food, fibres, and shelter, but also
the regulation of water quality and quantity, and
biodiversity maintenance. When these additional
values are factored in, the worth of land easily
increases several-fold?’. The need to fully valueland
has become more urgent in response to the afore-
mentioned increases in foreign land investments.
Sometimes called “land grabbing” by its opponents,
as much as 80 million ha globally may already be
leased or otherwise negotiated with foreign inves-
tors?®. Access to water resources is also often key in
theseland deals, butrarely accounted for explicitly
despite its importance?®. Under these types of con-
ditions, better economic land valuations can pro-
vide a basis for fairer financial compensation for
countriesand their citizens, particularlyif the latter
aredisplaced from or dispossessed of land that they
have traditionally used (see Case Study 3 and Case
Study 4 for illustrations).

TABLE 1

Hypothetical evaluation of three options for soil and water
conservation practices that address land degradation on hillsides
(adapted from Biot et al. 1995 %)

Criterion for
decision-making

Technical performance

Fits with existing
practices

Cost related to
importance of problem

Cost related to
famers’ capabilities

Short-term benefits

Fits with farmers’
understanding

Fits with existing land
tenure system

Fits with local
institutional framework
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Options for action

Bench Grass strips
terrace or trash lines Intercropping
++ + + + +
- + + +
- + + +
- - +
- - +
- + ++ +
+ ++ ++ +
+ + + +

BOX 1

Ecosystem services

(adapted from the Millennium Ecosystem
Assessment]

Provisioning goods provided such as food, water,
fibre, timber, fuel, minerals, build-
ing materials and shelter, and bio-
diversity and genetic resources

Supporting  primary production, soil formation,

and nutrient cycling
Regulating benefits from regulation of pro-
cesses such as climatic events,
water flows, pollution, soil erosion,
and nutrient cycling

Cultural non-material benefits such as spir-

itual or aesthetic, and education, as
well as more material benefits
linked to recreation (tourism) and
hunting

Determining current and future land use
practices and rationale: An example of
behaviour patterns beyond farmers’
land-use decision-making

Studies on why available sustainable land manage-
ment technologies are not being adopted have
given way to questions about how land users actu-
ally make land management decisions. This area of
research evolved as a result of the failure of past
efforts to promote technological interventions and
strategies that consider the decision-making pro-
cess. Partof theissueisthat perceptions of degrada-
tion vary with and between different land users,
scientists, and research/extension agencies. The
complexity of decision-making for land use is illus-
trated in Table 1.

Table 1 shows a hypothetical example of three pos-
sible actions that could limit land degradation on
hillsides. As shown by weighting the variables,
bench terraces may seem like the most effective
technique technically, but are in reality are often
beyond farmer’s capabilities as they may not have
the financial or labour assets to construct them.
Bench terracing also requires additional labour
beyond that which isnormally available at a house-




hold level, thus requiring either substantial social
capital for collaborative work or access to monetary
capital to hire the necessary labour. This need for
additional labour and associated costs may out-
weigh financial benefits derived from theincreased
technical performance, and could act as an eco-
nomic barrier to adoption.

Often land users either do not have a clear idea of
the economic costs/benefits within their decision-
making time frame, or the total costs and benefits
may be over- or under-estimated. In a context like
that shown in Table 1, an alternative option like
inter-cropping may be preferred, as it meets more
of the decision-making criteria and is therefore per-
ceived by the decision-makers (farmers) as more
desirable and feasible. As analyses of potential
optionsdemonstrate, failure tounderstand the eco-
nomic, political,legal, cultural, social, and environ-
mental factors as well as their interactions, can
result in continued land degradation even when
technologyis available to preventit. Table 1is a sim-
plified example of just one gap that can be bridged
by focusing on a more detailed assessment of the
costsand benefits, and taking into account the deci-
sion-making process and potential barriers to adop-
tion.

Choosing a way forward:
Agricultural and alternative livelihoods

The achievement of sustainable land management
requiresnotonly economic considerationsbased on
primary production from land but an in-depth
understanding of how people obtain their liveli-
hoods and how they can build up their assets in
order to invest in sustainable land management.
This is especially important in areas with high
incidences of degradation, such as drylands.

For many and perhaps the majority of people living
on degraded land, over 50% of their income is not
directly derived from the productivity of the land
through agriculture or forestry, butrather through
alternative livelihood strategies that have minimal
dependence (or pressure) on land resources3!32:33,
Examples of alternative livelihoods include: aqua-
culture, apiculture, artisanal craft production, eco-
tourism, renewable energy generation (solar and
wind), high value horticultural production (under
plastic-covered housing), and adding value to exist-
ing plant and animal products through process-

ing34. Integrating these current alternative liveli-
hoods into sustainable land management plans is
thus integral to a comprehensive strategy.

Pathways to sustainable land management and
human well-being are depicted in Figure 1. The left
side of Figure ( ) represents a traditional agri-
cultural/pastorallivelihood where investments are
facilitated by enabling policies, regulations, access
toagricultural markets and research/extension ser-
vices, and include inputs such as agrochemicals,
water, and seeds. This pathway is often comple-
mented by alternative livelihood options that are
independent from agricultural production (e.g.
eco-tourism), and is depicted on theright side of Fig-
urel ( ). These alternative livelihoods could

FIGURE 1

Pathways to sustainable land management, considering
) and alternative livelihoods (
(adapted from Adeel & Safriel 2008 %, sourced from Thomas 2008 34

agricultural (

pg. 599

Sustainable land
management
and livelihoods

Invest in enabling
policy environment
and human
resource development
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reduce pressures exerted on currently exploited
land, thereby promoting more sustainable land
management and alleviating poverty. Both path-
ways require private investments that are sup-
ported by public sector investments and training in
skills, knowledge, and capacities to manage liveli-
hood strategies.

The choice of alivelihood pathway can be informed
by economic cost-benefit analyses. These analyses
can make use of valuation techniques to estimate
thebenefits derived directly orindirectly fromland
management, including situations when benefits
are not formally traded through monetary
exchanges. This type of analysis can help guide
investment decisions, (i.e., in determining the flow
of financial assets generated through alternative
livelihoods into land and water productivity versus
other options). Additionally, to achieve publicsector
investments and public support for private sector
investments, there remains a need to integrate:

(i) land degradation issues into mainstream govern-

ment policies, and (ii) economic analysis into policy
implementation and design. This integration will
require raising awareness of the monetary costs
and benefits of sustainable land management. It is
important to note that any strategy trying to
increase the allocation of funds to sustainable land
management must be appropriate to an individual
country’s national environmental, political, eco-
nomic, and institutional frameworks and condi-
tions3e.

In the decision-making process for the manage-
ment of land and land based services, numerous
elements must be considered. These elements exist
onscalesranging between the household, commu-
nity, regional, national, and international, and
include:

I Theperception of the symptoms of degradation
and impacts on crop yields and water quality to
determine how easily (costly) land degradation
could be addressed




Adiagnosis of degradation causes and drivers to
determine the kind of action required for the
reduction of land degradation

A prioritization of needs and corresponding
actions

The identification of solutions (i.e., alternative
agricultural and non-agricultural livelihood
options for action)

An assessment of the technical feasibility of the
solutions

An economic analysis of costs, benefits, and
risks

An assessment of access to monetary capital

An analysis of policy incentives and disincen-
tives, price distortions, and political context

An assessment of the legal context (i.e., formal
(land tenure) or informal property rights)

Anassessment of the need for collaboration and
extentof access to social capital (social network)

An analysis of the cultural context, including
gender aspects (who owns land, makes deci-
sions, and conducts work)

Ananalysis of expected environmental impacts
and potential environmental trade-offs

Given the heterogeneity in the assets and capabili-
ties of land users, there is an urgent need to go
beyond classical or linear programming models
that only focus on increasing agricultural produc-
tivity®”. Also, in addition to considering the full
value of land-based ecosystem services, there is a
need to examine and adapt the decision-making
process for effective action against land degrada-
tion and the loss of livelihoods it induces. The ELD
Initiative aims to facilitate this process with glob-
allyavailable, adaptable, and functional guidelines.

Goals of the ELD Initiative

Based on thisunderstanding of the economicissues
of land degradation, the aim of the ELD Initiative is
totransformthe globalunderstandingoflandvalue,
and create awareness of the economic arguments
for considering both market and non-market values
in sustainable land management. This will be
achieved by undertaking cost-benefit analyses of
land degradation/sustainable land management

while systematizing scientific studies on the eco-
nomics of land degradation, in an effort to move
towards a harmonization of approaches and meth-
ods. Additionally, the initiative will provide coun-
trieswith arobust, cost-effective toolbox of methods
that are usable under the varying conditions of all
countries affected by land degradation.

The ELD Initiative will produce another three sepa-
rate reports in addition to this interim report: one
aimed at the scientific community, one aimed at
political decision-makers and one aimed at private
decision-makers. These reports will rely on the dis-
cussions and work of the three inter-related work-
inggroups of the initiative: (i) Data and Methodology,
(ii) Scenarios (economic valuation of options), and
(iii)) Options and Pathways for Action. Existing and
new case studies will provide a scientific basis in
establishing the cost-effective toolbox of methods.
Further details of the working groups and the ini-
tiative can be found at www.eld-initiative.org.

Chapter 2 provides an outline of the approach to
estimate the economic benefits and costs of action
and assesswhetheractioniseconomicallyjustified.
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The ELD methodology in assessing potential
economic improvements; using and expanding
upon existing approaches and frameworks

The ELD Initiative draws from existing frameworks
and approaches of environmental economics,
adapting and expanding them to include features
specific to land management. The questions these
frameworks and approaches attempt to address
include:

From an economic perspective, how can we
decidewhetheritisworth takingaction to foster
sustainable land management or not?

Why and how should the economicvalue ofland
andland-servicesbe estimated, especially when
they do nothave a market price?

What kind of problems exist in relation to land
management, what kind of economic analysis
can be used to decide how to address them, and
what possible actions can be taken once
informed by an economic analysis?

How is complexity reduced to estimate the eco-
nomicvalue ofland and land-services more eas-
ily using the ecosystem services framework?

In addition to the ecosystem services frame-
work, how is complexity reduced using the Total
Economic Value framework? What steps can be
taken to pragmatically identify a relevant valu-
ation method based on available data and
resources, local capacity and objective of the
study?

Is there a difference between the costs of inac-
tion or the benefits of action, and which of those
should we compare against the costs of action?
Whatkind of economicsolutions can be adopted
for given problems?

How is the best economic option chosen for
action? What criteria can be used to identify
which option should be chosen?

What other economic approaches could be used
for decision-making as alternatives to cost-ben-
efitanalysis?

Whatare the necessary conditions for economi-
cally desirable actions to be successful?

How can we answer all the previous questions
by adopting a sequential approach? Can we
identify simple steps to implement informed
action?

How can we identifyrepresentative case studies
to scale results up and obtain a global estimate
of land degradation?

How do we know which case studies to select to
inform the analysis of a given problem, and if
there are none, how do we choose case studies
to be commissioned?

This chapter briefly details the frameworks and
approaches that have been established to answer
these questions, and discusses how they are con-
nected. It builds on the previous work commis-
sioned by Germany’s Federal Ministry for Economic
Cooperation and Development to the Center for
Development Research (ZEF) and the International
Food Policy Research Institute (IFPRI) 8, and consid-
ers the conclusions of the second scientific confer-
ence of the UNCCD?3°. These frameworks and
approaches are all rooted into an economic per-
spective and allow stakeholders to consider alterna-
tive options for action. These options for action are
based on alternative livelihood options, which
include agriculture as well as other economic sec-
tors of land-based activities (e.g., eco- or wildlife-
based tourism, arts/crafts, medicines, mining, etc.).
Other perspectives (technical, political, legal, cul-
tural, social, and environmental) can be taken to
inform action. Because of the nature of the ELD Ini-
tiative, thisreportfocuseson an economic perspec-
tive only, with conditions for success derived from
complementary perspectives.

How do we know sustainable land
management is economically worth
adopting?

Landisaviableassetinand of itself, and the ELD Ini-
tiative focuses on the costs and benefits derived
from sustainable land use and sustainable land-



based economic activities. The overarching goal is
to provide an economic rationale for promoting
goodland stewardship and related policies, to com-
plement the existing well-recognised scientific
rationale.

Cost-benefitanalysisisatool derived from account-
ing that compares the costs of undertaking an
action or a project (in this case, of adopting sustain-
able land management practices) against the ben-
efits derived from it. The costs of adoption of sus-
tainable land management practices (“action”) are
fairly well known 22, but the full economic benefits
of action are often missing or only partially known.
Thisinformation gap exists either because changes
to the land have not yet occurred and thus cannot
be measured in practice, or only a fraction of the
economicbenefitsare being translated into market
pricesand the true value of these economic benefits
are therefore imperfectly measured by market
prices. Economic valuation methods can be used to
estimate the true value of economic benefits of
action and address some of this information gap.

In this context, a cost-benefitanalysis will compare
the economicbenefits of adopting sustainable land
management practices (for agricultural or alterna-
tive land-based economic livelihoods) against the
associated costs. The costs and the benefits of adopt-
ing these practices or land-based livelihoods
depend upon the level of action taken and change
achieved, which in turn depends on the causes of
land degradation and the processes drivingit. Once
both the costs and benefits derived from action
havebeen estimated, the neteconomicbenefitfrom
action, equal to the economic benefits minus the
costs of action, can be estimated.

One of the major advantages of a cost-benefitanaly-
sisisthatit quantifies everything monetarily, either
through market prices or economic values. This
homogenous unitof measurementallows for direct
comparisons between costs and benefits across dif-
ferent scenarios. Quantifying costs and benefits in
monetary units can also help provide an idea of the
scale of desired implementation (i.e., fromavillage
market to international trade).

Cost-benefitanalysis can help identify the mosteco-
nomically efficient practice for a given scientific,
political, legal, cultural, or social context. Long-
term changerequires that the chosen practice iden-
tified ashaving the greatest net economic benefitis

not associated with economic as well as non-eco-
nomic barriers (technical, political, legal, cultural,
social, or environmental) in order to ensure this
practiceisactuallyimplemented. When such barri-
ers to adoption exist, then ensuring the actual
adoption and successfulimplementation of the cho-
senaction frameworkrequires the removal of these
other barriers. Cost-benefit analysis can be helpful
inidentifyinghowtobestenable action through the
setting up of economic incentives or policy instru-
ments. Thisanalysis simulatesand scales theimpact
thattheintroduction of such instrumentswill have,
simulates the removal of existing incentives that
have adverse economic and environmental impact
on land management, and identifies potential
social consequences of change in land-based eco-
nomic activities. Removing barriers to adoption
requires agood understanding of landholders’ atti-
tudes, behaviours and incentives towards the adop-
tion of sustainableland managementif sustainable
land managementis to be effectively promoted and
adopted.

Why value nature (and not price it)?

Economists make a clear distinction between mar-
ket price (also called financial price) and value. The
economicvalueofagood orservicereflects the pref-
erences thatsociety asa whole has

for (and therefore allocates to) this
good or service. A price is deter-
mined by the market as the result
of interaction between demand
and supply. However, markets and
market prices do not always exist
although the goods or services
themselves exist. For example,

Nowadays people
know the price of
everything and the
value of nothing.

Oscar Wilde, The Picture of

Dorian Gray [1890]

simply because one cannot buy a
litre of clean air on the market does
notmean thatclean air doesnothave avalue to soci-
ety. Additionally, markets that do exist may be
imperfect and have prices that do not reflect eco-
nomicvalues perfectly. When thisis the case, econ-
omists refer to market failures. These failures lead
toasub-optimal use of scarce resources. Action can
be taken to correct such failures for instance
through the setting up of economic instruments,
and cost-benefitanalysis used to inform the setting
up of such instruments.

By adopting the perspective of society as a whole,
sound economicanalysis can help decision-makers:
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TABLE 2

Problems related to land management, economic analyses, and possible actions

Decide between options
(e.g. development
vs. conservation)

Redistribute
from winners to losers

Set up new markets

Case Study 2

Case Study 3 and
Case Study 4

Case Study 5

Make an informed choice/
decision-making
between options

Assess the level of compen-
sation to be implemented
within the economy

Assess the potential for
livelihood diversification as
a form of risk management
and resilience building

Perform a cost-benefit
analysis, with estimated,
non-marketed (unpriced),
but existing economic
benefits

Perform a cost-benefit
analysis, explicitly identify-
ing the economic link be-
tween winners and losers

Create and establish the
new market

Choose the option with
the greatest value to
society as a whole

Assess the true costs and benefits of projects,
investments, and policies by quantifying the
economic impact of changes in provision of
environmental goods and services

Provide a rationale to choose between alterna-
tive options for economic improvements

Support environmental policy by providing
information on how to correct market failures

Raise awareness of potential investment oppor-
tunities and their returns on investment to the
private sector

Reduce social tensions (e.g. development vs.
conservation) by informing the setting up an
equitableredistribution process from those who
economically profit from action (“winners”) to
those who lose out (“losers”), and informing the
establishment of new markets

Set up an economic instru-
ment (standard, subsidy,
tax, tradable permit):
determine the scale of the
economic instrument, who
it will pay for it and who
will receive it (i.e., the re-
distribution from winners
to losers), and who and
how the instrument will be
administered

Transform values into
prices for existing non
marketed or new economic
activities (e.g. payments
for ecosystem services
such as REDD for carbon
storage, eco-tourism for
biodiversity, eco-certified
products, etc.)

I Identify conditions for success and non-eco-
nomic barriers, to correct for policy and institu-

tional failures

Table 2 provides examples of common problems
relative to land management faced by decision-

makers, how economics can assist in the decision-

making process, and what possible actions can be
informed by adopting an economic perspective.
This assumes that there are no technical, political,
legal, cultural, social, and environmental barriers
to the adoption of economic action.



CASE

STUDY 2

Deciding between alternative land options when trade-offs must be made: Vietham

(DO 2007 40)

The problem and trade-offs involved:

This case study was carried out on Tram Chim
National Park in Vietnam. The park is enclosed by
a dyke that was built in 1985, and was intended to
retain water during the dry season in an effort to
restore wetlands damaged during the Vietnam
War. In 1996, local authorities raised the height of
the dyke to prevent any fires, which has had two
consequences: first, that the water level in the park
is now consistently higher than the ecologically
optimal level, leading to degradation in the wetland
ecosystem, and second, that the higher dykes now
protect many farms from flooding, allowing farm-
ers to grow more rice and thus earn a higher
income.

This study investigated the impact of proposals
by the Park Management Board to reduce the
height of dykes in Vietnam’s Mekong River Delta.
Changes in the park dyke will change water levels
in farms in adjacent areas, and hence have
impacts on farmers. It is estimated that a reduc-
tion in water level in the park by one meter can
lead to an increase of 0.2-0.3 m of water in adja-
cent farms. This will have considerable impacts
on farmers’ farm dykes, cropping, and livelihood
due to prolonged flood durations. The changes in
wetland management will involve improved veg-
etation control, increased hydrological and bio-
logical monitoring, and stronger enforcement
against illegal encroachments.

Method for valuation of economic impact:

In this study, the cost of the dyke conversion is the
local farmers’ reduced income from rice produc-
tion, and was estimated using the production func-
tion approach and market values. The benefits
derived from the improvements in environmental
quality (wetland biodiversity) that the proposals
should produce were estimated using an environ-
mental choice modelling technique (non-market
values).

Two scenarios were considered: one with a
reduction in the height of park dykes and one with
a reduction in the height of farm dykes. The park
dykes surrounding the wetland protected areas
were built by local authorities to maintain a high
water level in the dry season for fire fighting and
prevention. Farm dykes surround villages and
paddy fields were constructed by local farmers
with support from local governments to protect

agricultural land, villages, and other infrastruc-
ture from annual flooding.

Results:

The study finds that far from being a ‘trade-off’
between conservation and rural development, pro-
posed changes could produce both an improve-
ment in the Delta’s ecology and a net benefit to
society.

Scenario 1 (park dykes): It was found that the con-
version of park dykes in Tram Chim would reduce
rice yields by 0.03 tonnes/ha/year or 1,500 tonnes/
ha/year for local farmers in an adjacent area of
50,000 ha around the park. This income loss of
about USD 91,875 per year, together with compen-
sation paid by the government for “farmer chang-
ing livelihood” costs (costs of adapting to new con-
ditions/jobs after the dyke conversion) and engi-
neering costs, brings the total costs of the proposed
five-year programme to USD 3.4 million. On the
other hand, respondents were willing to pay for
increased biodiversity values of Tram Chim that
would result from the changes proposed in the
dyke and wetland management. The aggregated
non-market values ranged from USD 3.94-5 mil-
lion, suggesting that park dyke conversion can gen-
erate a net social benefit.

Scenario 2 (farm dykes]: It was found that the con-
version to lower farm dykes would reduce rice
yields by 0.24 tonnes per ha per year, or VND 0.98
million per household per year. It would also
reduce the income from livestock rearing. The esti-
mated cost of the dyke conversion would be VND
15.4 million per household per year, and VND 614
billion or USD 38.4 million for the whole MRD. On
the other hand, the biodiversity values of all wet-
lands in the MRD were estimated between USD
41.7-53 million. Therefore, the net social benefits
would range from USD 3.3-14.6 million.

Possible options for action:

The proposed plans represent a win-win for both
nature and people. Since society as a whole bene-
fits, there is a rationale for making money available
to individual farmers to compensate them for any
income losses. The maximum level of compensa-
tion to be provided should be equal to the net social
benefits.
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STUDY 3

A “south-south” (developing country - developing country) demonstration of concern

over land deals: Ethiopia
[sourced from The Guardian 2012 41)

This example is centred on Ethiopia’s leasing of
600,000 ha (1.5 million acres) of prime farmland to
Indian companies. Further deals involving approx-
imately 200 million ha of land are believed to have
been negotiated in the past few years, mostly to the
advantage of speculators and often to the detri-
ment of local communities. This has led to environ-
mental destruction, and the imprisonment, intimi-
dation, repression, detentions, rapes, and beatings
of journalists and political objectors, according to
a new report by the United States-based Oakland
Institute.

Nyikaw Ochalla, director of the London-based
Anywaa Survival Organisation, said, “People are
being turned into day labourers doing backbreak-
ing work while living in extreme poverty. The gov-
ernment’s plans ... depend on tactics of displace-
ment, increased food insecurity, destitution and
destruction of the environment.” Ochalla, who
stated that he was in daily direct contact with
communities affected by “land grabbing” across
Ethiopia, said the relocations would only add to
hunger and conflict, “Communities that have sur-
vived by fishing and moving to higher ground to
grow maize are being relocated and say they are
now becoming dependent on government for food
aid. They are saying they will never leave and that
the government will have to kill them. [ call on the
Indian authorities and the public to stop this pil-
lage.”

Karuturi Global, the Indian farm conglomerate
and one of the world’s largest rose growers, has
leased 350,000 ha in the Gambella province for
under USD 1.10 ha/year, to grow palm oil, cereals,
maize, and biofuel crops. They declined to com-
ment on these claims, and spokesman for the
company stated, “This has nothing to do with us.”

In response to the controversy, the Ethiopian
government defended its policies publicly. “Ethio-
pia needs to develop to fight poverty, increase food
supplies, and improve livelihoods, and is doing so
ina sustainable way,” said a spokeswoman for the
government in London. She pointed out that 45%
of Ethiopia’s 1.14 million km? of land is arable, but
only 15% is in use. In contrast, Asish Kohtari,
author of a new book on the growing reach of
Indian business, noted that the phenomenon of
Indian companies “grabbing” land in Africa is an

extension of what has happened in the last 30
years in India itself. “In recent years the country
has seen a massive transfer of land and natural
resources from the rural poor to the wealthy.
Around 60 million people have been displaced in
India by large scale industrial developments.
Around 40% of the people affected have been
indigenous peoples,” he said. The land develop-
ments have included dams, mines, tourist devel-
opments, ports, steel plants, and massive irriga-
tion schemes. Thus far, this complexity is not yet
resolved in either nation.

In this case, the winners are both the Ethiopian gov-
ernment and Indian investor, and the losers are the
Ethiopian farmers. The problem is a lack of a redis-
tribution mechanism in place so that farmers can
also benefit from the deal. One potential action that
could provide a win-win situation would be for either
the government or investor to provide compensation
to farmers. A total economic valuation of land could
help this strategy by:

1 determining how much compensation is needed
for farmers to be at least as well off after the deal
as before, and

1 determining what fraction of the investor’s prof-
its should go back to the government and/or
farmers, thereby reducing social unrest.

This assumes that farmers are those holding the
property rights over the land they use and that these
property rights can be financially recognised. Land
property rights can help determine whether com-
pensation to farmers should be paid by government
orthe investors: whether the government or investor
provide the financial compensation to farmer
depends on the modalities defined the land deal
agreement, and more specifically how responsibili-
ties have been legally allocated between the two in
the agreement.



CASE

STUDY 4

Conflict arising from undervaluing land: Sierra Leone
[sourced from The Guardian 2012 4?)

In Sierra Leone, farmers receive USD 5/ha/year for
leasing land to a foreign plantation investor under
a 50year contract. However, this payment has been
perceived as “unacceptable” to many, as it does not
fully compensate farmers for the loss of valuable
trees and plants destroyed in the clearing of the
land, or more specifically, for the loss of services
previously provided by these trees and plants. This
perceived unfairness led to social unrest and wide-
spread demonstrations in 2012, turning what could
have been a win-win situation into a lose-lose one.
Such contestation from the local populace can
deter foreign investors and limit further opportuni-
ties for development.

In this case, the winner from the deal is the foreign
investor, and the losers are the Sierra Leone farm-
ers. The problem is that the redistribution mecha-
nism in place is so small that farmers feel that they
have lost out from the deal. Consequently, both farm-
ers and the foreign investor lose out from the deal:
farmers because of the reduction in their livelihoods
and livelihood options, and the investor because of
the costs and negative image associated with social
unrest. One action could be to revise the level of com-
pensation provided by the investor to the farmers,
A total economic valuation of their land and services
derived from it could help assess a “fair” level of
compensation for the farmers [which should be
higher than their current USD 5/ha/year), and
thereby reduce social unrest.
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STUDY 5

Pioneering a system of payments for ecosystem services for carbon storage and

watershed services: Costa Rica’3 44 45

The problem:

In the late 1900s in Costa Rica, forest on privately
owned land was rapidly being converted to agricul-
tural land and pastures. This conversion was done
without consideration of the value derived from
these forests by others, both in Costa Rica and
abroad. In response, Costa Rica adopted a law in
1996 that formally recognised the value of environ-
mental services provided by these forests in terms
of carbon fixation, hydrological services, biodiver-
sity protection, and the provision of scenic beauty.
The country has aimed to provide payments to for-
est owners for each of these values, but has so far
only been successful for carbon fixation, hydro-
logical services, and some biodiversity protection.

What is the level of payment?

Levels of payments have generally been set based
on previous payment level provided to forest own-
ersin a different form, and/or after consultation of
stakeholders and negotiation. Environmental valu-
ation studies were not used to determine the level
of payments, even when available (e.g. the willing-
ness to pay for water quality in Honduras). Payment
levels typically tend to be fixed and at a lower level
than the costs of provision (opportunity costs). For-
est owners around Heredia (Central Valley of Costa
Rica) are paid USD 51/ha/year for forest conserva-
tion, USD 124/ha for reforestation their first year,
USD 100/ha for their second year of restoration,
and USD 67/ha for the third to fifth years.

Who pays?

In the case of carbon and other greenhouse gases
fixation, polluters (mostly fossil fuel users) foot for
the bill - the “polluter-pays” principle. This is in
accordance with the Kyoto Protocol on emission
reductions which has now become mandatory. On
the contrary, beneficiaries can choose to pay for
hydrological services on a voluntary basis - the
“beneficiary-pays” principle. The Global Environ-
ment Facility, which represents global users,
granted a budget to fund agro-forestry contracts
for biodiversity conservation and carbon seques-
tration benefits, but the local tourism industry has
not yet committed any funds to conserve the ben-

efits of natural ecosystems. Users may or may not
be aware of the available payment for ecosystem
services in place.

How is the budget levied?

Most of the budget is levied through a mandatory,
dedicated tax on fuel sales, with one third of the tax
(5% of fuel sales in 1999) earmarked to forestry. A
much smaller part of the budget comes from nego-
tiated voluntary payments by water users such as
bottlers, municipal water supply systems, irriga-
tion water users, and hotels. This voluntary contri-
bution changed in 2005 to a mandatory conserva-
tion fee earmarked for watershed protection as
part of a water tariff.

Who benefits?

Costa Rican forest owners benefit directly from the
scheme because they receive a financial compen-
sation for forest maintenance. Evidence however
suggests that the level of compensation is too low
compared to the opportunity costs of conservation.
Polluters benefit because they can keep operating
on the global market while looking for less pollut-
ing technologies or inputs. Users benefit because
of the improved environmental quality. They also
have a way of expressing their voice through pro-
viding for these payments, which was not previ-
ously an option.

Ultimately, Costa Rica directly benefits as a
country: new institutions have been set up to
administer these payments with either with the
government or NGOs acting as intermediaries,
with the associated creation of employment
opportunities and increased economic activities.
Costa Rica has also received payments from other
countries for this system of payments for ecosys-
tem services (e.g. from the Norwegian govern-
ment, private companies, Global Environmental
Facility).

Who administers the programme?

The Costa Rican government and its administra-
tions facilitate the budget collection and imple-
mentation of payments. Local-level intermediaries
have been created in order to reduce the trans-
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action costs associated with payment implementa-
tion, and take advantage of economies of scale.
These local level intermediaries have helped forest
owners fill in the paperwork and liaised between
forest owners and the government (e.g. FUNDE-
COR, a Costa Rican non-governmental organiza-
tion).

What are the conditions for success?

The ecosystem service values to society are recog-
nised by the Costa Rican legal system. The govern-
ment has been proactive in establishing such pay-
ments on a decentralised basis, letting intermedi-
aries establish themselves, obtaining commitments
from both stakeholders and providers, and ensur-

ing environmental objectives are met. These com-
mitments are crucial to ensure long term sustain-
ability of the payments for ecosystem services
system.

Being pioneers in payments for ecosystem services
meant that Costa Rican stakeholders and institutions
have had to be flexible enough over time to evolve and
take lessons learnt and changing circumstances into
account.
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The Ecosystem services framework:
Ecosystem services classified, valued
independently, then aggregated

Estimating the true economic value of land is not
easy or straightforward, as land provides society
with so many different services. The method sug-
gested here is to deconstruct these services into
independent categories that can be valued sepa-
rately without duplicating the value of a single ser-
vice across categories. The total economic value of
the land is then the sum of the values of the identi-
fied individual services.

Decision-makers can use the Ecosystem services
framework developed in the Millennium Ecosystem
Assessment! to identify a complete list of services
provided by land that have an economic value to
society as a whole. There are four general types of
services: provisioning (food, water, fibre, timber,
fuel, minerals, building materials and shelter, and
biodiversity and geneticresources), requlating (ben-
efits from regulation of processes such as climatic
events, water flows, pollution, soil erosion, and
nutrient cycling), cultural (mostly experienced
through tourism orreligious practices) and support-
ing (primary production, soil formation, and nutri-

FIGURE 2

The provision of ecosystem services from natural capital: Linkages between ecosystem services and human
well-being

(adapted from Millennium Ecosystem Assessment 2005, Figure A, pg. vi']

Ecosystem Services

Provisioning

Security
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» Security from disasters
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| 2
Basic material for good life
» Adequate livelihood
» Sufficient nutritious food
> Shelter Freedom
Supporting Regulating » Access to goods of choice
> Nutrient cycle » Climate regulation and action
» Soil formation » Flood regulation
> Primary » Disease prevention Being able
production » Water purification to do what
> > Health an individual
» Strength values being
> Feeling well and doing

» Access to clean air & water

Cultural

» Aesthetic
> Spiritual
» Educational
» Recreational

Good social relations

> Social cohesion
> Mutual respect
> Ability to help others
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BOX 2

Examples of improved land management
derived from economic valuations of
ecosystem services

Provisioning services

I The estimation of the costs of soil erosion and
the assessment of whether investment in soil
erosion is economically viable, using produc-
tivity loss, replacement costs, and participa-
tory contingent valuation methods.

Regulating services

I The estimation of non-agricultural and non-
timber values can be used to inform the
amounts of carbon payments.

I The estimation of pollution costs can be used
to inform the establishment of payments for
pollution clean up.

Cultural services

I The estimation of recreational values can be
used to estimate the potential benefits from
establishing or developing the tourism indus-
try.

I The estimation of aesthetic and spiritual values
can be used to inform the protection of high
value cultural and spiritual assets.

ent cycling). These ecosystem services collectively
provide the basis of human well-being and eco-
nomic welfare. In such a context, and seen from an
economic perspective, land degradation is the loss
orreduction in services provided by land to society
as a whole. This definition also includes the reduc-
tion of land on which these services are based, even
if the services themselves are maintained through
time (e.g.,aforestwith ariver running through can
be reduced in size as a result of external develop-
ment pressure, even though the river itself is still
providingits services). Thereduction in this natural
capital threatens thelong-run sustainability of cur-
rent pathways of exploitation (this is sometimes
referred to by economists as the strong sustainability
concept).

Figure 2 shows the relationship between ecosystem
services and well-being, and the flow from ecosys-
tem services to human sustenance and well-being
and ultimately to freedom in choice and action.
There exist several variations of Figure 2, with more

or less details2% 4647, but the main concept and
structure behind all of them is essentially the same.

Box 2 details some examples of what valuations of
these ecosystem services could be used for, in terms
of both the type and scale of economic incentives
that can be set up.

The Total Economic Value framework
and valuation methods

Increasing competition for land demonstrates that
an assessment of the total economic value of land is
urgently required, so that land is not undervalued
or undersold. This will allow concerned parties to
make the most of all of their potential economic
opportunities. However, the following challenges
of this type of assessment must be considered:
(i) total economic valuation is currently perceived as
too complicated, too costly to estimate, and/or its
results are not considered appropriately in the deci-
sion-making process, (ii) to the knowledge of the
authors, thereisnounique method tomeasure total
economic values, (iii) there is not yet a complete set
of methodsthatare simple toimplementand lead to
robust estimates of the total economic value of
land, and (iv) there are no studies to date that esti-
mate the full economicvalue of a piece of land based
on the range of provided services. Valuations have
thus always been only partially complete, making
comparisons between sites difficult, if not impossi-
ble, as different aspects of land and ecosystem ser-
vices can be measured in very different ways.

Nonetheless, valuation methods can capture vari-
ous components of the total economic value for a
given service. The fundamental idea is to decon-
struct the total economic value into components
that can then be summed up together again, while
avoiding overlap between these components and
preventing duplicate counts. This framework has
already been used in ZEF and IFPRI’s initially com-
missioned work on the Economics of Land Degrada-
tion?® and their current ELD project?®, as well as in
complementary initiatives like the Economics of
Ecosystem and Biodiversity*® and the UK National
Ecosystem Assessment?’. What remains a necessity
is a systematic, empirical estimation of total eco-
nomic value in relation to land management, in
order to get a sounder economic assessment of cur-
rent land management practices and alternative
options.
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The total economic value can be deconstructed
into use value and non-usevalue (Figure 3). Use value
is the economic value associated with using the
land for economically profitable activities. Itcan be
broken down further into direct use value and indi-
rect use value. Direct use values encompass mostly
provisioning services such as food or timber, and
indirectusevaluesare those entities not consumed
directly but which indirectly support directly con-
sumed goods such as food and timber (e.g. the val-
ues of regulating services - nutrient cycling, water
flowregulation, soil erosion prevention, etc.). Non-
use value is the economic value of land that is not
associated with consumption. This non-use value
can be broken down further into existence value,

bequestvalue and stewardship value. Existence value
is the economic value allocated to land or what it
supports, simply because it exists. Bequest value is
thevalue ofland thatis passed on to future genera-
tions. Stewardship value is the value of land that is
kept in good conditions for both direct economic
production and the maintenance of surrounding
ecosystems. Option value is based on how much
individuals or societies are willing to pay for the
option of keeping the asset or future direct and
indirect uses, including: drought, flood, and pro-
tection from other natural disasters. This is essen-
tially the economic value allocated to strategies
that have been adopted to manage potential
threats to profits orlivelihoods. It is sometimes con-

FIGURE 3

Total economic value with types of ecosystem services and examples
(adapted from Nkonya et al. 2011, pg. 70, and Soussan and Noel 2010 3%.4%)

Total Economic Value
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sidered a use value, but can also be considered a
non-use value, as it does not correspond to current
use, butrather to future consumption.

The framework provided in Figure 3 is a simple
method to ensure that no part of the economic
valueisleftoutwhen estimating the total economic
value, thereby ensuring anaccurate portrayal of the
economic information. In turn, this will allow for
fullyinformed decision-making. Table 3 gives exam-
ples of these values for a range of different land-
based economic activities.

As shown in Table 4, the existing literature on land
degradation and sustainable land management
quantifies:

I Provisioning services: mostly by direct use and
option values

I Regulating services: by direct and indirect use
values, and option value

[ Culturalservices: bydirectand indirectuse val-
ues, and existence value

It is worthwhile to note that not all components of
the total economicvalue have been estimated forall
types of ecosystem services. This is because such
economic valuations can be costly to undertake,
and there is generally an incentive to obtain the

most relevant information first. Relevance will
depend on the cultural, social, and environmental
contexts, as well as the objective(s) of the economic
valuation and assessment.

Several methods of valuation can be used to capture
the economicvalue of an environmental good. These
are described briefly in Appendix 1 with an assess-
ment of their advantages, limitations, and potential
use. These valuation methods have been used for
valuation of the environment, mainly since the 1980s.
Some are still being refined to improve the accuracy
of estimated environmental values, but can provide
relatively good estimates of value when the context
of the study is taken into account appropriately.

Market price, replacement costs, dose-response meth-
ods, damage cost avoided, mitigation costs, and oppor-
tunity costs can be referred to as non-demand based
methods as they do not involve the estimation of a
demand curve for services.

The hedonic price method, travel cost method, contin-
gentvaluation, and choice experiment all rely on esti-
mating a demand for a good or service, and are
therefore all demand based methods. The hedonic
price method and the travel cost method are called
revealed preference methods as they estimate a use
value from surrogate markets; the use value is
“revealed” from these other markets. Contingent

TABLE 4

Economic value types that are typically estimated for each ecosystem service

[from Quillérou and Thomas 2012 %9)

Direct use

Use value

Indirect use

Option

Existence

Supporting
services

Bequest

Stewardship

Supporting services are represented in italics as they are not valued on their own, but rather through other ecosystem

services. This is to avoid the issue of double-counting.
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FIGURE 4

The Total Economic Value concept and existing valuation methods

(adapted from Bertram & Rehdanz 2013, pg. 28 %)

Total Economic Value
of land and land-based services
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valuation and choice experiment rely on people
stating their willingness to pay for a service (linked
to the total economic value allocated to this ser-
vice), and are therefore stated preference methods.

Figure4builds up from Figure 3 and shows the differ-
entvaluation methods (detailed in Appendix 1) that
can be used for each sub-component of the total
economic value, as there is not just one way to esti-
mate economic values.

In addition to the objective of the study, the choice
of method depends on the data, resources, and local
capacity available to undertake such economic
valuations®?. Each method has its advantages and

e v oy

Revealed preference
methods
(demand-based)

methods
(demand-based)

Stated preference

Hedonic price Travel cost Contingent Choice
medthod medthod valuation experiment
Benefit transfer <

limitations, both in terms of method and data, and
is used in relation to a specific problem (Generic
limitations to the applications of methods in devel-
oping countries are highlightedin Box 7). The choice
of method to be applied can be very pragmatic, and
the following steps can be used to determine which
method to select and apply from those detailed in
Appendix 152

deciding the type of environmental problem to
be analysed;

reviewing which valuation method is appropri-
ate for the environmental problem to be ana-
lysed;
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consideringwhatinformationisrequired for the
identified environmental problem and chosen
valuation method;

assessing whatinformation is readily available,
how long it would take to access it and at what
monetary cost.

Valuing the costs of inaction or the
benefits from action: What are the
differences and implications?

Most people confuse the costs of inaction with the
benefits of action, which sometimes correspond and
sometimes do not. For example, Figure 5 demon-
strates a piece of agriculturalland operating atonly
40% of its productive capacity (e.g. with crop yields
reaching 40% of the crop yield potential for the
region). Failure to protect the land from degradation
isconsidered inaction and corresponds to the differ-
ence between the piece of land producing only 40%
ofits potentialyield, and a piece of land operating at
100% productive capacity ( ). If the piece of
land is effectively restored from 40% to 100% of its
productive capacity (Action 1), then the benefits
from that action ( ) are equal to the costs of
inaction ( ). However, if action restores land
toonly70%ofits productive capacity (Action 2), then

the benefit from action is the difference between
those derived for land at 70% productive capacity
and land at 40% productive capacity ( ). In
this case, the benefits from action ( ) are less
than the costs of inaction ( )-

The costsofinaction have been considered by previ-
ous and on-going studies such as the Stern Review
on Climate Change®3, The Economics of Ecosystems
and Biodiversity48, the UK National Ecosystem
Assessment?’, and the Economics of Land Degrada-
tionresearch projectled by the Center for Develop-
ment Research (ZEF) and International Food Policy
Research Institute (IFPRI)26. However, since the
costsof inaction are greater or equal to the benefits
from action, using the costs of inaction as the pri-
mary focus may lead to overestimations of the
actual benefits from action (Case Study 6). This will
in turn lead to disappointment and frustration,
especially for private investors, as they won’t see the
expected benefits materialise. This could limit fur-
theraction and investment and therebybe counter-
productive. Theoretically, this approach also gives
a better estimate of actual economic benefits and
associated money flows thatoccur afteraction, and
allows for consideration of partial land restoration.

Based on the merits of discussions that have evolved
amongstenvironmental economists, the ELD Initia-

FIGURE 5

Continuum of land states between fully functioning and fully degraded, and the relationship
between the costs of degradation and potential benefits from restoration

(adapted from Quillérou & Thomas 2012%%)

100%

70%

40% <

Land under consideration

0%

Arrow T ( ] corresponds to the costs of land degradation; Arrow 2 (

benefits of land restoration; Arrow 3 [

) corresponds to the potential

) corresponds to the effective benefits from land restoration.



tive tends to give more weight to the benefits from
action rather than the cost of inaction. This
approachisalso supported by the Offering Sustain-
able Land Use Options (OSLO) consortium.

Framework for decision-making:

A comparison of the economic benefits
of action (or costs of inaction) against
the costs of action, and decision-making
criteria

Previousstudies estimate the costs of land degrada-
tionat USD 40 billion per year'®-%4. Thisisa high cost
to pay for land degradation and begs the question
of whether or not the potential benefits of reversing
land degradation are worth acting upon. Will the
adoption of sustainable land management or alter-
native land-based economic activities lead to
greater benefits than costs? A cost-benefit analysis
isapowerful tool that helps to answer this question.

In this context, a cost-benefit analysis will compare
the benefits of adopting sustainable land manage-
ment or alternative land-based economic activities
against the associated costs of taking such action
(Figure 6). This deviates slightly from the methodol-
ogy of comparing the costs of action to the costs of
inaction developed by ZEF and IFPRI?3, The reason-

CASE

STUDY 6

Expected benefits prior to action did not fully translate into economic benefits after

action
[sourced from Kosey et al. 2007 #]

Three technical studies, including an economic
valuation, were conducted in Honduras to inform the
provision of a payment scheme for water-related
environmental services. Regardless of the quality
of these studies and the reliability of their results,
the fee charged to fund the payment scheme was
only 3.6 % of the water users’ estimated willingness
to pay. This means that not only was the valuation
study not used to inform policy, and therefore ren-
dered useless for policy design but also that the
necessary budget that should be leveraged for such
services is not enough and will lead to under-provi-
sion of water-related environmental services com-
pared to what water users would prefer. This means
that the expected economic benefits prior to action

(estimated based on the valuation study results)
could not fully translate into economic benefits after
action. The fee charged to water users was instead
decided through the voting of representatives from
the different urban water sectors. The level of fee to
be charged was in this case decided based on polit-
ical considerations over economic ones.
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FIGURE 6
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Economic benefits and costs from action from preventing land degradation
(adapted from Nkonya et al. 2011, pg. 48]

36

Benefits from action
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1 Human well-being/society
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Actors
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management

I Institutional and
policy settings

Institutional
arrangements

(Discounted) benefits from action:
1 On-/off-site benefits

1 Direct/indirect benefits

1 Current/future benefits

Action or inaction

ing for the deviation stems from the aforemen-
tioned fact thatthe costs of inaction will most likely
overestimate the actual economic benefits that
arise with action such asland restoration.

The costs and the benefits of adopting sustainable
land management and alternative land-based eco-
nomic activities depend upon the level of action
taken and change achieved, which in turn depends
upon the causes of land degradation and the pro-
cesses driving it. Once both the costs and benefits
derived from action have been estimated using the

(Discounted) costs of action:
I On-/off-site costs

I Direct/indirect costs

I Current/future costs

methods detailed in the previous sections, one can
then estimate a net economic benefit from action
that will be equal to the benefits minus the costs. It
is important however, to consider both the eco-
nomic costs and benefits from action in sound deci-
sion-making (Case Study 7).

It is also important to note that there is often not
justone option, butseveral possible alternatives for
action. For instance, investments could be made to
improve productivity or alternative livelihoods
(such as arts/crafts and eco-tourism), or simply
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Increased cost-effectiveness when both b
[Naidoo and Iwamura 2007 %°)

Itisimportant to consider both the economic costs
and benefits from action in sound decision-mak-
ing. Naidoo and Iwamura (2007) calculated and
mapped the annual gross economic rents of the
world’s cropping and grazing lands [i.e., the profits
predominantly derived from food production). They
identified areas where conservation would be
most cost-effective, taking both biophysical ben-
efits and economic costs into account, and com-
pared them to existing conservation hot spots.
They showed that only considering the benefits
from conservation without considering the costs

carrying on with business as usual (“changing
nothing”). From an economically logical perspec-
tive, the option thatleads to the greatest economic
benefit should be the top choice. Box 3 details an

STUDY 7

enefits and costs are considered

forgone (i.e., the lost profit from agricultural pro-
duction) leads to suboptimal allocation of
resources for conservation. Conversely, taking
only the costs forgone but not the economic ben-
efits of conservation into account would not be
economically optimal either.

Moving one step beyond this study would involve the
translation of the biophysical benefits in monetary
terms, comparing them to the costs of conservation,
and including economic activities other than those
linked to the agricultural sector [e.g. tourism).

example of decision-making to identify an action
tobe implemented based on the level of economic
gains to be made.
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BOX 3

Calculation of the Total Economic Value

This box details an example of economic decisions  3)
based on land values for illustrative purposes. A
comparison is drawn between two pieces of land
which provide similar ecosystem services; one has
many existing economic activities (Land A, e.g. at a
city’s periphery), and another only has a few existing
economic activities (Land B, e.g. in rural areas). The
information is summarized in Table 5. There are sev-

eral decisions that can be derived from this com-
parative analysis:

1) Choose one option that has the greatest benefit 4)
between both pieces of land: invest in alternative
livelihoods on Land B - the land with little existing
economic activity, where one will get the greatest
net economic benefit from action.

2) Choose one option that has the greatest benefit for
both pieces of land: invest in productivity on the
Land A - the land with many existing economic
activities, and also in alternative livelihoods on
Land B - the land with little existing economic
activity.

Choose two options that have some benefits for
both pieces of land: potentially invest in both land
productivity in Land A and alternative livelihoods
in Land B. The proportion of investment allocated
between the two will depend upon overlap/trade-
offs and the economies of scale and scope
between the two options considered. Whether
action needs to be prioritised between Land Aand
B also depends on the available budget that will
trigger action on both pieces of land.

Choose at least one option and adapt the broader
environment: the legal, political, social, and eco-
nomic context can be adapted to allow for and/or
foster action. Outreach and education activities
can also complement this.

TABLE 5

Economic options for investments into land-based activities and results

Economic cost
of action

Option for action

Economic benefit Net economic benefit

from action from action

Land A - Piece of land with many existing economic activities

Change nothing (inaction) USD 40
Invest into productivity UsD 100
Invest into alternative livelihoods UsD 130

Land B - Piece of land with few existing economic activities

Change nothing (inaction) UsD 60
Invest into productivity uUsD 20
Invest into alternative livelihoods USD 50

usD 30 -UsD 10
usD 120 +USD 20
USD 140 +USD 10
usbD 30 - USD 30
usD 25 +USD 5
UsD 100 +USD 50



FIGURE 7

A decision-making framework with net economic benefit as choice criterion

(i.e. economic benefits minus costs)
[Source: report authors)

Starting point: A given piece of land, for a given legal,
political and economic context

v

3 options for

action: Improved productivity
Estimate total Net economic
economic value of benefit from

economic costs
and benefits:

improved productivity

Change nothing
(business as usual)

business as usual

v v

Alternative livelihoods
(economic activities)

| |

Net economic Net economic
benefit from benefit from
alternative livelihoods

Choose option with greatest net economic benefit for action (or inaction)
and adapt legal, political and economic context
to enable adoption of chosen option

Following upon this, Figure 7providesa summary of
the economic decision-making pathways to action.
The costs and benefits associated with the three
options for action (change nothing, invest into pro-
ductivity, and invest into alternative livelihoods)
are estimated to derive the net economic benefit
from the action associated with each option (for the
“change nothing” option, thisis the economic ben-
efit of inaction) and identify the option with the
greatest net economic benefit. It is sometimes nec-
essary to adapt legal, political, and economic con-
texts in order to enable the adoption of the most
economically desirable option, and also to remove
existing barriers to adoption. The same approach
can berepeated as many times as necessary for the
same (improved) piece of land until the economic
gains are exhausted. The main advantage of this
approach is that is allows for a consideration of the
agricultural sector. Agriculture is a key sector in
addressing our food security issues as we need to
produce more food, and ensure global food security
and access. However, part of managing land more
sustainably is reducing human pressures on land
currently exploited for agriculture. One option

could be to foster the uptake of alternative liveli-
hood options by poor farmers in such areas, so that
land can become more sustainably managed and
poor farmers can maintain or expand their income
levels. This approach would allow us to go beyond
the agricultural sector and consider other eco-
nomic sectors that are linked to alternative liveli-
hoods (e.g. tourism, conservation). Alternative live-
lihood optionslike thisshould be an integral part of
strategies addressing land degradation and sus-
tainable land management. There are quite a few
options and pathways for action (Box 4) and the
choices to be implemented for effective land man-
agement depends on specific context, with given
technical, political, legal, cultural, social, and envi-
ronmental conditions.
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Options and pathways for action

There are a range of possible practical options and
pathways where sustainable land management is
tied in with increased economic viability for the
greatest net social and economic profit. The follow-
ing options are commonly found in the existing
literature.

1 Adoption of alternative land management
These can refer to the adoption of more sustainable
agricultural practices to improve agricultural yields
and livestock production, afforestation/reforestation
to control water flows, etc. Alternative land manage-
ment detailed in the literature is advocated as provid-
ing greater economic benefits than associated costs.
These profits often materialise though increased rev-
enues as a result of increased production, certifica-
tion schemes (e.g. FairTrade Foundation®), increased
land market prices (e.g. land rents'!), reduction of
droughts, flood occurrences, etc. Increased benefits
usually accrue directly to stakeholders and generally
require access to the right information for the imple-
mentation of change.

1 Establishment of alternative livelihoods
Atypical example would be the establishment of eco-
tourism activities that contribute directly to conser-
vation efforts and practices®:57.58.59 or fair trade
production of arts and crafts. Stakeholders usually
reap benefits directly, but this requires access to
information and resources in order to develop the
facilities, skills, and capacity required to establish
market routes to potential customers and undertake
advertisement campaigns to promote these alterna-
tive livelihood activities.

1 Establishment of payment for ecosystem
service schemes

Land managers are rewarded for conserving ecosys-
tem services for those who use them#5.60.61.62,63,64
The stakeholders usually reap the benefits directly,
but this requires access to information, and national
orinternational redistribution mechanisms to ensure
payments. This can include payments to store carbon
or to preserve biodiversity. The United Nations
Reducing Emissions from Deforestation and Forest
Degradation (REDD) is an effort to offer incentives to
developing countries to reduce emissions from for-
ested lands and invest in low-carbon paths to sus-
tainable development through the creation of a finan-
cial value for the carbon stored in forests. Another

The ELD methodology in assessing potential economic improvements

BOX 4

programme, REDD+, goes even beyond deforestation
and forest degradation to include the role of conser-
vation, sustainable management of forests, and the
enhancement of forest carbon stocks. Additionally,
private companies (e.g., Vittel Water®, Hydroplants)
or NGOs (World Wildlife Fund in Kenya) might pay
land users for ecosystem services.

1 Establishment of new markets for ecosystem
services: carbon store and sequestration

Within most markets, most ecosystem services have
no or little value assigned to them. A specialised pay-
ment for ecosystem services works within the mar-
ket scheme to create the potential to assign mone-
tary values to services previously not or under-val-
ued®®. This goes beyond payments for ecosystem
services by letting the price for carbon be determined
through a market. This can directly benefit stake-
holders, but depends on the fluctuations in the mar-
ket price and could lead to a switch in land manage-
ment strategies by stakeholders. It also requires
monitoring of the market operation, and some finan-
cial speculation. Examples of new market establish-
ment include the carbon market in Europe and China.

1 Provision of subsidy schemes

These involve government action and can target a
range of stakeholders such as farmers or small land
holders. They can be provided on a one-off basis to
lower establishment or switching costs [(e.g. the
UNDP/GEF Small Grants Programme?®?), or linked to
land use or type of production in order to lower costs
of operation (e.g. United States and European Union
agricultural policies). It requires both stakeholder
access to information and the targeting of stakehold-
ers by donors. The maintenance of a subsidy scheme
in the long term usually requires strong lobbying
from interest groups.

I Establishment of taxes

Taxes aim to raise the cost of production or consump-
tion of environmentally damaging goods, thereby
reducing or limiting demand for these goods, and
thus reducing or limiting the environmental damage.
It involves government action and monitoring and
social acceptance of these taxes. An example of this
is the eco-tax in Europe on plastic-based products,
which then directly funds their recycling.



1 Implementation of bans

These require strong government action and moni-
toring and can be costly to enforce. An example of
this is in Rwanda, where plastic bags are being
banned to reduce environmental pollution.

1 Provision of opportunities to make voluntary
payments for environmental conservation or
offset

An example of this is voluntary payments to offset
carbon consumption, or the provision of monetary
support to environmental conservation charities and
non-governmental organizations, which are cur-
rently being promoted by some airline and train
organizations.

1 Provision of microfinance

Microfinance focuses on promoting local, small-
scale business establishments. Credit facilities are
provided at a lower interest rate than those offered
by traditional banking establishments, who consider
these initiatives as too small or too risky. Microfi-
nancing is seen by economists as a good alternative
to subsidies which tend to have adverse conse-
quences on society and behaviours®’. Access to
microfinance has successfully contributed to poverty
reduction in Bangladesh at the individual level (espe-
cially for women), as well as at the village level®®.
Recent evidence suggests that access to microfi-
nance is not sufficient on its own to lead to improve-
ments in health, education, and women’s empower-
ment“2% but it is an integral part of the “action
option mix” to promote sustainable land manage-
ment.

1 Establishment of research, policy, and
stakeholder networks and platforms for
exchange

The development of networks and platforms leads to

greater information exchange between local stake-

holders and decision-makers, as well as increasing
the scientific basis for informed decision-making’?.

1 Improving data availability

The current spatial variations in data availability
impair scientific research activities and active inter-
national communications’". Data availability depends
on the wealth level (per capital GDP), language (Eng-
lish), security level, and geographical location in
relation to the country. Through scientific education,
communication, research, and collaboration, data

availability can be improved by building capacity in
low-GDP countries with fewer English speakers that
are located far from the Western countries that host
global databases, and in countries that have experi-
enced conflict.

The pathways to the provision of these options rely
mostly on the policy-making process and government
action, and can provide direct benefits to private stake-
holders. The provision of funding from external donors
or private investors depends on their incentives to do
so (which may change over time), but private investors
will act if they can be convinced that they will get a
return on their investment. Short term funding will be
effective in promoting change if it lowers financial bar-
riers to change.

=LD
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Six steps to estimate the economic
benefits and costs of action, and one to
take action

Theapproaches, frameworks, and methods detailed
in previous sections have been summed up into a
6-step methodology conzeptualised by the Global
Mechanism of the UNCCD%2 and further developed
by Noel and Soussan (2010) #° for the OSLO Consor-
tium, with each step further disaggregated as
required in order to meet the specific objectives of
individual studies:

1. Inception: Identification of the scope, location,
spatial scale, and strategic focus of the study,
based on stakeholder consultation and the prep-
aration of background materials on the socio-
economic and environmental context of the
assessment.

2. Geographical characteristics: Assessment of
the quantity, spatial distribution, and ecological
characteristics of land cover types, categorized
intoagro-ecologicalzonesand analysed through
the use of a Geographical Information System
(GIS).

3. Typesofecosystem services: Analysis of ecosys-
temsservices stocks and flows for each land cover
category, based on the ecosystem service frame-
work.

4. Roleof ecosystem servicesand economicvalu-
ation: The role of the assessed ecosystems ser-
vicesin the livelihoods of communities living in
eachland cover area, and also the role of overall
economic development in the study zone. This
implies estimating the total economic value of
these services to estimate the benefits of action
or the cost of inaction.

5. Patterns and pressures: Identification of land
degradation patterns, drivers and pressures on
the sustainable management of land resources,
including their spatial distribution and the
assessment of the factors causing the degrada-
tion. This is to inform the development of sce-
narios for cost-benefit analysis. The following
sub-steps can be taken to choose the appropriate
valuation method under available data,
resources, local capacity, and specific objective
to be achieved: (a) deciding the type of environ-
mental problem to be analysed; (b) reviewing

which valuation method is appropriate for that
problem and the type of environmental value to
be captured (use value or total economic value);
(c) considering what information is required for
the identified environmental problem and cho-
sen valuation method, and; (d) assessing what
information is readily available, how long it
would take to access it, and at what monetary
cost.

6. Cost-benefit analysis and decision-making:
The assessment of sustainableland management
options that have the potential to reduce or
remove degradation pressures, including the
analysis of their economicviability and the iden-
tification of the locations for which they are suit-
able.

7. Take action: Implement the most economically
desirable option(s). This may require adapting
the legal, political, and economic contexts to
enable the adoption of most economically desir-
able option(s), and removing existing barriers to
adoption.

A range of tools have been released for mapping
ecosystem services, such as the Natural Capital Pro-
ject’s Integrated Valuation of Environmental Ser-
vices and Tradeoffs (InVEST) tool or the ARtificial
Intelligence for Ecosystem Services (ARIES) model-
ling platform. These tools aim to help map ecosys-
tem service provision and model their evolution
with time, associate them to an economic value,
identify scenarios, and help decision-makers assess
trade-offs between these scenarios for informed
decision-making. GLUES (Global Assessment of
Land Use Dynamics, Greenhouse Gas Emissions and
Ecosystem Services) is a project led by the German
Ministry of Education and Research that publicly
shares datasets and datarelated to sustainableland
managementand optimal use ofland and land ser-
vices. The Australian INFFER (Investment Frame-
work for Environmental Resources) is a privately
operated system thataims to develop and prioritise
projects addressing environmental issues such as
reduced water quality, biodiversity, environmental
pests, and land degradation. MIMES (Multiscale
Integrated Models of Ecosystem Services)’?is an ini-
tiative lead by the University of Vermont which also
aims to evaluate ecosystem services. All of these
tools canin theory produceresults for variouslevels
of available data butwith alevel of uncertainty that
decreases with the level of available data.



Thedriversofland degradation have been described
by Geist and Lambin’3, and further elaborated by
Nkonya et al.”*. Indications of the data and potential
sourcesrequired toidentify thesedriversisincluded
in Appendix 22°.

Other economic approaches

There are other economic approaches which adopt
aslightly different but complementary perspective
to cost-benefit analysis.

Shadow interest rate

The shadow interest rate is similar to the rate of
interestcharged by banksforloans, andis applied to
the natural capital we borrow from future genera-
tions.Itistheinterestthatsociety asawhole pays for
not managing natural resources sustainably. The
lower the shadow interestrate, the more sustainable
the management pathway will be. Case Study 8isan
example of this, showing that fishers who overfish
the stocks end up borrowing natural capital at much
higher rates than they would pay to borrow money
inabank (ata typical 6 % rate of interest).

CASE

The shadow interest rate concept can be applied
directly to aland management context, and is one
way of communicating effectively with a private
sector driven by economic goals and comprehen-
sion.

Multi-Criteria analysis

Multi-criteria analysis, also called multi-criteria
decision analysis, is a semi-qualitative procedure
used to compare or determine overall preferences
between alternative and often conflicting options.
Ithelpsidentify a preferred option in multi-discipli-
nary contexts without requiring preliminary con-
sensus between stakeholders on how costs and ben-
efits will be measured.

Multi-criteria analyses assess options (scenarios)
along several quantified or scored criteria (attrib-
utes). Assessment criteria can be quantitative or
qualitative (scores) and can relate to social, techni-
cal, environmental, economic, and financial
changes. Itiseasytouse and hasawider scope than
cost-benefitanalysesbecauseitincludes qualitative
as well as quantitative data.

STUDY 8

Shadow interest rate: An example from Europe [Quaas et al. 20127%)

“We borrow the earth from our children,” environmentalists say - but at what rate of interest?”

Fish stocks can be considered a natural capital
stock that provides harvestable fish. Overfishing
from these stocks means borrowing from the nat-
ural asset. While fishing for a particular quantity
above the sustainable population threshold gener-
atesimmediate profits and income, an interest rate
has to be paid in terms of foregone future fishing
income, as the fish stock’s reproductive capacity
will remain low, and fishing costs will remain high.
The concept of the shadow interest rate can be
interpreted as the interest that has to be paid by
fishermen in future years on the fishing income
earned this year. It can quantify the degree of over-
fishing and make its economic consequences
transparent, as well as evaluate the profitability of
short-term catch reductions as investments in
long-term natural capital stocks. It also quantifies
the economic return on reducing the catch to just
slightly below a given (sustainable] value. Accord-

ingly, such a catch reduction can be regarded as an
investment in the natural capital stock. The shadow
interest rate incorporates the relevant biological
and economic information and can be used to com-
pare fish stocks. The shadow interest rates below
have been computed for 13 major European fish
stocks, and range from 10% to more than 200 %.
This means that fishers pay considerable interest
when mismanaging fish stocks. Recent manage-
mentimprovements and catch reduction (e.g. in the
Eastern Baltic cod or North Sea herring fisheries)
have led to a decrease in the shadow interest rates
in recent years, indicating greater economic
returns. Fishers would thus benefit from managing
the fish stocks more sustainably.

The difference in rate of interest paid is graph-
ically highlighted in this study on a map with fish
shapes proportional to the rate of interest for
each fish stock.
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Multi-criteria analysis is not an environmental valu-
ation method but rather helps to identify preferred
scenarios without using economic valuation tech-
niques. This analysis tends to be adopted as an alter-
native to cost-benefitanalyses when decision-making
isinfluenced by politicalrather than economicforces.
However, this method has limits. There is a risk of
double-counting for overlapping objectives, it relies
on expert judgement which does not always corre-
spond to the preferences of society asawhole, and the
scoring of qualitative impacts can be arbitrary in
some cases. Furthermore, itis subject to small sample
biases which arise when the sample is too small to
allow for proportional extrapolation to an entire
population, which can make it difficult to derive a
scenario that would be acceptable to all groups.

Multi-criteria analysis does not always translate into
economically sound decisions compared to cost-
benefit analysis’® and cost-benefit analysis should
be preferred. In certain situations however, it may
constitute a more acceptable exercise to stakehold-
ers.Itcanalsobeusedasapreliminary screening to
environmental valuations that analyses scenarios

and identifies a preferred choice and criteria that
can then be more formally economically valued.

Macro-economic approaches

The approaches detailed in previous sections focus
on estimating potential flows of money within soci-
ety or changes in existing monetary flows to make
them match on economically and socially optimal
levels. Assuch, theyaremicro-economicapproaches.

On the other hand, macro-economic approaches
focus on government macro-economic accounting
at the national or regional level to estimate indica-
tors similar to the GDP, while taking the environ-
ment into account. The objective of macro-eco-
nomic analyses is therefore different from that of
micro-economic analyses which use economic val-
uation and cost-benefit analysis to assess whether
action is economically worth doing or not. Because
of this difference in objective, macro-economic
approaches can be used as complement to the
micro-economic approach and frameworks
detailed above and used for the ELD Initiative.



Examples of macro-economic approaches include
the UN System of Environmental-Economic Account-
ing (SEEA), which describes stocks and changes in
stocks of environmental assets, and the Wealth
Accounting and the Valuation of Ecosystem Services
(WAVES) global partnership, which provides a
method for natural capital and national ecosystem
accounting. Duetotheirfocusonimproving national
accounting methods by including economic values
of environmental goods and services, these macro-
economics approaches focus on use values only.
These use values are mostly measured through non
demand-based methods (market price, replacement
costs, dose-response methods, damage cost avoided,
mitigation costs, and opportunity costs).

Condition for improved decision-making

The appropriate technical, political,legal, cultural,
social, and environmental conditions are needed to
ensure the successful implementation of economic
action and instruments for long-term sustainabil-
ity. The most economically desirable option has to
be technically and legally feasible, and environ-
mentally and socially acceptable. Additionally,
physical and monetary resources to achieve the
practical implementation of sustainable land man-
agement should be accessible and available.

Examples of adaptations to facilitate and
foster action

I Formalise informal property rights regimes
and allocation and change them if necessary to
promote improved land management”’

I Provide some microfinance scheme to promote
access to monetary capital to small holders®?

I Implement a payment for ecosystem services
scheme?®’

I Conduct local consultation®? through partici-
patory valuation and policy-making

I Remove institutional constraints

I Consider gender aspects

Economic sustainability of land use and land-based
economic activities depends on how the property
rightsfor theseland uses are allocated and formally
recognised, with both the type of property right
owner (open access, individual property, common
property) and the type of use (cropping and plant-
ing, passage on the land, passage in the air over the
land) formally recognised””. When customary prop-
erty rights are not formally registered, they can be
easily ignored or overlooked by governments or
international investors to the detrimentoflocal and
poorer populations, and leading to social unrest.
Establishing formallyrecognised land registers and
enforcing individual and collective property rights
can help to identify the appropriate stakeholder(s)
who should be taking action against land degrada-
tion or be receiving compensation when property
rights are transferred to anotherland manager (e.g.
foreign investors). The FAO has already established
a set of voluntary guidelines regarding responsible
governance and land tenure, which could act as a
policy template or blueprint for governments, pol-
icy-makers, and practitioners in determining what
constitutes acceptable or fair practices for all”8.

Legal systems need to recognise total economic
valuation as a principle for sound decision-making
and action. Unless total economic values and prop-
erty right ownerships are recognised by legal sys-
tems and compensation is provided to those who
depend on theland, itwill be difficult to avoid social
unrest’?. This is even more so the case when inter-
national investors, perceived as ‘rich’ by the local
populations, are involved.

Education and outreach activities may also be
required to provide access to information at the
local level. Physical, technical, and monetary
resources should alsobe made available at the local
level to ensure action is effectively taken. A lack of
access to these resources and information about
sustainable land managementis particularly acute
in Sub-Saharan African countries.

The most important condition for success is to
establish discussionsand identify win-win options
between all stakeholders, including local popula-
tions and theirrepresentatives. Thisisreferred to as
a “participatory” approach, and can be applied to
methods used to derive economic values. This pro-
cess considers the opinions of stakeholders to be on
an equal footing regardless of their bargaining
power and thereby goesbeyond mere consultation.
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The 6 (plus1) steps build a process that takesarange
of informed actions from economic valuations and
scenario-building suited to specificsocial, political,
legal, and economic contexts. The focus on the total
economic value of economic benefits from action
will help assess the potential gains for society from
adopting sustainable land management through
improved agricultural production or the provision
of alternative livelihoods. This process builds upon
previous initiatives and partnerships with parallel
initiatives. The remaining challenge is to translate
existingacademic methodsinto pragmaticapplica-
tions for wider practice, by building stakeholders’
capacity to gather this information and then take
informed action.

Sampling method for
extrapolation of existing case studies
and global comparison

One of the problems faced by the initiative ishow to
scaleuplocal estimates of the costs of land degrada-
tion or economic benefits from sustainable land
management estimated for specific case studies to
derive global estimates. To tackle this issue, a solu-

tion is to group case studies based on identified
characteristics, which can be accomplished by sev-
eral methods.

Thefirstoptionis touse amethodologybased on
the drivers of land degradation. This is the
approach taken by ZEF and IFPRI, who have devel-
oped a three-step sampling strategy for grouping
case studies based on the drivers of land degrada-
tion. This is to ensure the analysis can be extrapo-
lated to a global context in an accurate and rele-
vantmanner. The first step aims to group countries
of the world based on their socio-economic and
institutional underlying factors of land degrada-
tion by: GDP per capita, government effectiveness,
population density, and agricultural intensifica-
tion?>. The second step is to check that the groups
of countries are valid, by verifying that the follow-
ingaredifferentbetween groups: other socio-eco-
nomicand biophysicalindicators of land degrada-
tion, share of rural population, share of agricul-
ture in GDP, and average cereal yields per ha. An
example of the heterogeneity in the groups can be
seenin Table 6. These first two steps ensure that the
case studies selected are representative of global

Clustering and validation results
[Nkonya et al. 2013%, Table 1, pg. 13)
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BOX 6

Criteria for selection of case studies to
be commissioned by the ELD Initiative

Proposals have been evaluated according to the
following criteria:

(a) scientific quality and “value for money”

(b) use of top-down or bottom-up approaches or
innovative aspects of both

(c) useof non-market valuations as well as market
valuations

(d

potential for integration of results across
scales

(e) consideration of land rehabilitation, prevention
of land degradation, and alternative livelihoods

for action

(f) capacity to involve and/or reach out to a range
of audiences (scientific community, decision-
makers, private sector)

selected location(s) is (are) representative of its
(their) specific region(s) of the World

(g

(h) addresses one or more of the identified gaps
(list in annex of this document)

(i) well-defined time plan and adequate proposed
budget

heterogeneityin terms of socio-economic, institu-
tional, and land degradation characteristics.

The third step is to choose countries from each
group to commission new in-depth case studies,
based on regional representativeness, existing
data, and/or data being collected. This driver-of-
land-degradation-based approach is most relevant
when the drivers are addressed directly (e.g. to
reduce agricultural land erosion).

Alternatively a methodology based on the type
of objective to be achieved can be used when
alternativelivelihood optionsare being considered
astheaction. In this case, the driver-based method
islimited and a similar method based on objectives
rather than drivers may be more appropriate. For
instance, the drivers of land degradation will not
inform the setting up of eco-tourism as much as
other economic factors such as access to the loca-
tion, flora and fauna, risk of kidnapping, political
stability, etc. This amounts to grouping relevant

case studies by the ecosystem service of interest for
statistical analysis to ensure that the findings can
be extrapolated to a global context.

Method to assess the relevance of
existing case studies and commissioning
new case studies

Moving forward from the methodologies discussed
in this chapter, the ELD case studies presented in
Chapter 3 are categorized so as to facilitate the
future identification of relevant case studies and
analyses by the ELD Initiative working groups,
depending on specific objectives (e.g. increasing
agricultural productivity or setting up new eco-
nomic activities). The literature has been catego-
rized by: world region, type of ecosystems, type of
ecosystem service (food, fibres, carbon storage,
tourism, amenity, etc.), type of economicvalue, and
type of valuation method (when applicable). They
have also been allocated to one or more of the ELD
working groups (Data and Methodology, Scenarios,
and Options and Pathways for action).

The selection of new case studies commissioned by
the ELD Initiative was made based on knowledge
and practice gaps, aswell as to ensure a comprehen-
sive geographical and thematic scope (Box 6).
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Existing case studies on the economics of land
degradation and sustainable land management:
The known and unknown (preliminary results)

Thisreportre-emphasizes the conclusions of previ-
ous reviews that there are insufficient case studies
to draw definitive conclusions on the economics of
land degradation mainly because there have been
no comprehensive studies on the total economic
value ofland. Firstestimatesindicated that the costs
ofland degradation were in the order of 3-7%(up to
amaximum of perhaps10%) of agricultural produc-
tivity®3, with the cost of remedial action being an
order of magnitude less than the costs of degrada-
tion. Other estimates indicate costs of environmen-
tal degradation to be of the order of 4-8%of GDP in
developing countries, 2-7%of GDPin North African
and West Asian dryland countries®?, and 3.3-7.5%
of global GDP#. Areview by Nkonya etal.38in 2011
showed that in general the costs of taking action
to prevent/reverse land degradation were less

than the costs of not taking

Our doubts are traitors,
and make us lose the good
we oft might win

by fearing to attempt.

William Shakespeare,
Measure for Measure
(Act 1, Scene 4] 1603

action. Nkonyaetal.2011also
showed that there is a global
loss of arable land per capita
to the order of 40-50 m? per
year’4. For the 2 billion peo-
plelivingindrylandsthiscan
amount to a loss of 8-10 mil-
lion ha per year. The value of
drylands has recently been
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estimated torange from USD
101-5,640 per ha®®, meaning
a loss of value to the order of USD 0.8-56.4 billion
per year from land degradation in drylands. These
figures are probably underestimated because the
values were notbased on total economicvalues, but
rather on what each particular study had measured
in terms of ecosystem services. The estimates are
thus of a similar order of magnitude to global esti-
mates of costs of desertification of USD 42 billion/
year, amongst others 8788,

To address the deficiencies in data the ELD Initia-
tive sent out a call for existing case studies that
reflected research on and analyses of the econom-
ics of land degradation. The received case studies
were complemented by additional literature
searches, with over 200 studiesreferenced. Thislist

is non-exhaustive and is being expanded and
updated continuously. The preliminary analysis
below is based on the first 186 resources refer-
enced, of which121were identified as case studies,
and the other 65 asreviews and theoretical frame-
works. Within these preliminary results, several
trends were revealed.

Heightened interest in land value after
the food crises security, in relation to
addressing food security issues

Temporally, mostresearchrelated to the economics
of land degradation has taken place over the past
5 years (Figure 8). This coincides with the first food
price spikesand the pioneering use of economics for
global assessments of environmental action by the
Stern Review on Climate Change (2007) 3.

A need for capacity building in Africa,
Asia, Central and South America

Case studies were further broken down into their
worldregion, in order to determineif there are par-
ticular zones that were being targeted for analyses
on the economics of land degradation more than
others (Figure 9). Most studies tended to focus on
Africa or Asia, or had a global context, whereas the
Americas, Oceania, and Europe had relatively few
studies by comparison. This demonstrates a gener-
ally predominant focus on developing regions
(excluding areaslike Oceania, which are considered
developing states, but have proportionally much
lower populations).

However, close to two thirds of the study authors
were based in developed country regions. This
reflects the factthatenvironmental economicvalu-
ation methods have primarily been developed in
developed countries, as well the lack of academic
and institutional capacity in developing countries
in order for them to undertake valuation studies
themselves (Box 7). Further, 47 studies (26 %) had
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FIGURE 8

Recent interest in land-related publication, in line with food security issues
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Geographical repartition of resources

UN world regions
(Total: 186, of which
121 are case studies)
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Issues faced when implementing valuation techniques in developing countries

[from Christie et al. 2008°%°)

The focus of this study is on biodiversity, but the same points apply to land valuation.
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Methodological issues:

I Low levels of literacy, education, and language
creates barriers to valuing complex environ-
mental goods, as well as creating difficulties
for using traditional survey techniques like
questionnaires and interviews. More delibera-
tive and participatory approaches to data col-
lection may overcome these issues.

I Many developing countries have informal or
subsistence economies, in which people may
have little or no experience of dealing with
money. The consequence of this is that they
would find it extremely difficult to place a mon-
etary value on a complex environmental good.

I Most of the methods reviewed have been devel-
oped and refined by researchers from devel-
oped counties. There is evidence that the cur-
rent best-practice guidelines for these meth-
ods might not be appropriate for applications
in developing countries.

Practical issues:

Many developing countries are affected by extreme
environmental conditions which may affect the
researcher’s ability to access areas or effectively
undertake research.

In many developing countries there may be a lack
of local research capacity to design, administer,
and analyse research projects. However, the
involvement of local people is considered essential
within the research process to ensure that local
nuances/values are accounted for.

There is some evidence that it may be easier to
administer valuation studies in developing coun-
tries as: response rates are typically higher;
respondents are receptive to listening and consid-
ering questions posed; and interviewers are rela-
tively inexpensive (allowing for larger sample
sizes).

Policy issues:

The lack of local research capacity in many devel-
oping countries may result in a lack of awareness
of valuation methods and of the importance of
natural assets (e.g. land or biodiversity) to people.
A capacity building programme focused on these
issues is important if developing countries are to
effectively address environmental issues.

The lack of empirical valuation studies in develop-
ing countries is an issue when trying to effectively
illustrate the importance of natural assets to peo-
ple and for future input into benefits transfer.

Much of the existing valuation research on the
management of natural assets has been extrac-
tive, with little input or influence on local policy.
Incorporating ideas from action research into
valuation is essential if this type of research is to
meaningfully influence policy.




FIGURE 10

Geographical repartition of authors

World
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authors based out of at least two different world
regions (Figure 10).

A need to progress beyond use value
and the agricultural sector

Most valuation studies have focused on estimating
the use value of agricultural production, i.e. food
and to a lesser extent, raw materials. This almost
exclusive focus on use value and agricultural pro-
duction (which periodically includes tourism) is
well illustrated by the case studies undertaken by
ZEF and IFPRI38. In their study of 5 countries and 8
production systems losses of crop production were
used to estimate costs of action againstvariousland
degradation processes versus no action. In 7 of the
8 case the costs of action were less than the costs of
inaction, ranging from11 to 90 %. However, all stud-
ies recognise that economics based solely on crop
losses from land degradation misses important un-
quantified benefits of other ecosystem services.

UN world regions
Africa for authors
20% (Total: 186, of which
121 are case studies)

Americas
27%

These case studies demonstrate a need to move
beyond use value and consider the total economic
value ofland, aswell asalternative livelihood poten-
tial (Figure 13). Land may be too degraded to be eco-
nomically worth restoring for agricultural produc-
tion, but may still be viable for other uses (e.g. to
build touristaccommodations or act as buffer zone
for water pollution regulation). The agricultural
sector plays a great role in land values because of
food security issues, but it is important to consider
abroader, more comprehensive picture tomake the
most of land’s full economic potential.

Economicvaluation methodshavebeensofarimple-
mented in relation to their perceived ease-of-use,
which doesnotalwaysreflect how easy the methods
actually are to use (Figure 13). However, for each eco-
system and ecosystem service, there is at least one
available starting point from which inspiration can
be drawn (Figure 11, Figure 12, and Figure 13).
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FIGURE 11

Proportion of resources for each ecosystem
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FIGURE 13

Number of resources for each quantified value and valuation method

(Total: 186, of which 121 are case studies)
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FIGURE 14

Repartition of resources across the ELD working groups
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FIGURE 15

Cost of action as a % of cost of inaction - case studies
(von Braun et al. 2013 ")
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Application of the ELD Initiative
framework

Intermsofthe ELD Initiative framework, theresources
collected and analysed thus far are fairly equitably
distributed across the 3 ELD working groups on Data
and Methodology, Scenarios, and Options and Pathways
for action (Figure 14). This shows the diversity of avail-
able resources, which cover:

I The potential scale for action, such as estimat-
ingthescale of taxes, subsidies and payments for
ecosystem services through valuation methods
(Data and Methodology working group),

I The different choices and avenues for future
decisions, such as payments for ecosystem ser-
vices, policies, private sector investment, action
on thedriversof adoption, etc. (Options and Path-
ways for action working group),

I The predictions for future situations to adjust
the scale and scope for action, such as current
biophysical trends, climate change impact, and
human pressures, and how to take the mostrel-
evant option and pathway for action (Scenarios
working group).

Itisimportanttonote thateconomicvaluation (data
and methodology) and the consideration of scenar-
ios provide information for more economically
sound decision-making, but options and pathways
for action can be adopted independently.

Options and pathways for action:
Scaling up and out

The focus on the value of the agricultural sector in
the current literature is in accordance with con-
cerns for food security, but fails to consider the eco-
nomic use values that could be derived from con-
verting land from agriculture use to alternative
economic activities, such as tourism and mining. It
also ignores the non-use value of land-based ser-
vices. Collectively, this means that the true eco-
nomic value of land and land-based services is
underestimated. There are two consequences of
this: (i) decision-making based on use-value esti-
mates will not reflect values to society as a whole
and could generate more losers than winners, and
(if) not measuring the non-use value leads to missed
opportunities in setting up new economic activi-
ties, which could capture at least some of this non-
use value. A more comprehensive approach to the
total economic value of land involves combining
both use and non-use values, and would show more
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balance between the different methods used and
the different services valued.

Adoption of more sustainable land management
(decreasing land degradation) was touted in almost
all studies as the mosteconomically sensible future,
inline withwhatwas presented in Nkonya etal.2011
(Ch. 6, pgs.149-181)38 and von Braun et al. 2013 (Fig-
ure15)1. The actual options and pathways suggested
and analysedinthe studies demonstrated arange of
possible actions for implementation of sustainable
land and land-based ecosystem service manage-
ment. Alternative land practices (e.g. afforestation
orreforestation, conservation for tourism) were pro-
posed and determined to have positive values even
when considering associated costs. Recommended
profits can come from numerous sources, including;
increased crop and livestock production, increased

tourism, increased market prices (for land), pay-
ments for carbon sequestration. Overall, the case
studies provide a rather holistic practical path for-
ward, where sustainableland managementis tied in
with increased economic viability for the greatest
social and economic net profit.

Pathways to provide these options rely mostly on
the policy-making process and governmentaction,
and can provide directbenefits to private stakehold-
ers. These private investors will act if they can be
convinced thattheywill getareturn on theirinvest-
mentThe provision of funding from external donors
or private investors thus ultimately depends on
their incentive to do so, which may change over
time. Shorter term funding can be effective in pro-
moting change if it lowers financial barriers to
change.

TABLE 7

Drivers related to land degradation and their causes

(adapted from von Braun et al. 2013 "', Table 1)

Driver
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BOX 8

Pressures and drivers of land degradation for consideration in economic assessment

of action
[sourced from von Braun et al. 2013 1)

When considering something like land degradation
that has potentially large-scale temporal and spatial
impacts, itisimportant to be able to identify potential
outcomes based on all the different variables at play.
Thus far, the main pressures on land that have been
considered in the literature include:

1 Changes in biophysical factors, including
climate change?0.91.92.93.94

Climate, that is, precipitation and temperature, com-
bined with topography, determine vegetative cover
and growth in any region. Alterations in these param-
eters will affect vegetative ability to adapt, leading to
loss of cover, soil erodibility and erosion, soil salini-
zation, poor organic matter production, and increased
oxidation, amongst other things.

1 Impact of pests, diseases and invasive
species?5.96.97.98.99

Pests and diseases can lead to loss of biodiversity,
crop and livestock productivity and other forms of
land degradation. Invasive species can also lead to a
loss of economic benefits associated with tourism
when tourists value native species more than inva-
sive ones.

I Changes in land use?2® 100.101.102,103

Land clearing, overgrazing, bush burning, pollution
of land and water sources by agriculture or indus-
tries, and soil nutrient maiming are amongst the
major causes of land degradation. For example, the
conversion of grasslands, rangelands, and forests to
irrigated farming can resultin increased soil salinity
and loss of forest services.

1 Changesin price levels and speculation over
agricultural prices 04105

During the period from 1970-1985, maize and ferti-
liser prices influenced forest conversion to planted
agricultural area in Mexico. Beef prices, credit dis-
bursement, and population numbers have also influ-
enced cattle numbers and associated land uses.
Relative change in prices can therefore provide
strong incentives to change land use, especially for
poorer populations.

I Changesinincome (poverty) level and number
of income sources '03.106,107,108,109,110,111

The poor are often associated with land under high

levels of degradation. It is not always clear whether

it is poverty that leads to land degradation or land
degradation that leads to poverty. On the other hand,
the poor’s livelihoods often depend heavily on their
land and they have therefore a strong incentive to
invest into maintaining their land in a good state. As
a result of this context-dependent relationship, an
increase in income level (decrease in poverty level)
could either help achieve more sustainable land
management, or further drive land degradation. It
would seem that land management is more sustain-
able for people depending directly on land and less
sustainable when livelihoods are less directly
derived from land use. Investment and development
of alternative livelihoods could help farmers rest
their lands or use non-farm income to invest into
land improvements.

I Increase in population numbers and/or
density”.112.113.114,115,116,117.118

Increasing demand on the productivity of the land
(without increasing the yield of a singular land unit
both long-term and sustainably) by a rapidly growing
human population or population density can lead to
more rapid and less sustainable extractions that fur-
ther land degradation. However, bigger populations
can also put more pressure on land owners to main-
tain their land in good condition. Whether population
and population density lead to land improvements or
land degradation depend on the specific case study
context.

I Changes in consumption patterns, access

to market and level of supply chain

development?3.103.119.120
There is a marked increase in consumption of meat
and “westernized” food staples in rapidly emerging
economies. This shift to resource-intensive con-
sumption can result in widespread deforestation,
over-grazing, and further resource consumption by
livestock. Land degradation can also occur in asso-
ciation with the development of infrastructure as
well as new processing and storage facilities, which
improve market access. This is because these facil-
ities can lead to increased demand and thereby
intensification of production. Improved market
access also increases the opportunity cost of labour
which in turn increases land degradation when
labour-intensive practices are also the most sustain-
able. On the other hand, land users in area with good



market access have more incentives to invest in good
land management.

I Changesin land tenure and property
right allocation 104 121.122.123,124,125,126,127

There is some mixed evidence showing that well-
defined and secure land tenure can help achieve
more sustainable land management. Insecure land
tenure has been shown to be associated with adop-
tion of less sustainable land management practices.
However, this is not always the case, as farmers may
still invest in sustainable land management despite
insecure property rights. The problem of property
right security and allocation is therefore not relevant
when land is already managed sustainably, but is
relevant when land is managed unsustainably. When
land is managed unsustainably, there is almost
always potential to improve land management by
making property rights more secure or better allo-
cating them.

1 Changesin foreign direct investment '’
Multi-national enterprises and nations now com-
monly invest directly in foreign lands to meet their
own resource needs, or to capitalise on resources
found elsewhere. They however do not necessarily
have an incentive to maintain the land quality over-
time as they can always choose to invest somewhere
else. A lack of policy within host countries (often
developing nations) can lead to over-exploitation and
unsustainable practices that directly affect the land
people traditionally use for self-sustenance and
income.

1 Changes ininstitutional settings'0.132.133.134,
135,136,137,138,139, 140, 141,142,143

Access to agricultural extension services has the
potential to enhance the adoption of more sustaina-
ble land management, depending on the capacity and
orientation of the extension providers. Setting up
cooperative systems can also improve land manage-
ment by fostering knowledge exchange and bulk buy-
ing. Increasing school age and providing training
specific to land management may also increase land
management sustainability. Sustainable land man-
agement canalso be enhanced through decentraliza-
tion allowing local institutions to set up land regis-
tration systems to effectively secure property rights.
Also, strong local institutions with a capacity for land
management are likely to enact bylaws and other
regulations.

I Changes in domestic and international

policy 125.144.145,146,147,148,149,150
Domestic policies that willimpact land management
are extremely varied and go beyond the agricultural
sector and land tenure. Policies can foster adoption
of sustainable land management are for instance
stable agricultural pricing policies, policies increas-
ing returns to sustainable land management enough,
labour policies that balance “pulling” workers to the
manufacturing sector and “pushing” them out of
agriculture with food production needs, policies that
helped provide access of poorer rural households to
land and credit markets, to the necessary key infra-
structure, provided support private sector initiatives,
provided effective rural extension service and mar-
keting services to the poor in rural areas, success-
fully reduced corruption. The removal of perverse
subsidy programmes can also be just as effective as
implementing new policies. These policies are usu-
ally not enough to promote sustainable land manage-
ment on their own, requiring a coherent series of
policy measures to be adopted. This requires also the
adoption of relevant macro-economic policies for
international trade. It also requires the assessment
of trade-offs with other sectors of the economy. For
instance, building a dam will help improve the coun-
try’s energy production and control of water flows,
but also means the loss of agricultural land in the
areas that are flooded.

International policies through the United Nations
and other organizations have influenced interna-
tional and national policy formulation and land
management. The World Trade Organization offers
a platform for exchange and negotiation to remove
policies that are detrimental to trade [(i.e. western
subsidy schemes for farmers that distort world
prices and are detrimental to poorer countries).
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TABLE 8

Potential scenarios, from most ideal (darker green) to least (darker brown)
(adapted from the UK National Ecosystem Assessment 2011%7)

A moderate reduction in agricultural intensity will lead to a decline in farm income.

Green and
Pleasant Land

The focus is pro-environmental and will result in greenhouse gas reductions, and
increases in green space, recreational, and social values. However, it can greatly impact

a nation’s overseas ecological footprint, if they are unable to meet their own food needs.
This should be done respecting cultural values.

Society is concerned with their immediate, local surroundings, and strives to make
sustainable life a focus in this area. There is not much focus on intervention or assistance

Local Stewardship

win-win, but not a global one.

to other nations, or concern about an overseas ecological footprint. This is a small scale

The status quo is maintained. At best, market prices, agricultural incomes and
Maintain recreational values will increase, but be negated by an increase in greenhouse gases and
Current Practices continued loss of viable land. In developing nations with drylands, living conditions will
decline as viable land becomes scarce and degraded.

Climate change will result in increased global energy prices, and force many countries

to focus on self-sufficiency. Market prices and agricultural income may increase, but
National Security there will be continued decline in land availability and greenspace that will dominate

the other monetary values generated, resulting in an overall negative value. Governance

and intervention will dominate.

Scenarios: Looking forward

The main pressures on and drivers of land use
change that have been considered in the literature
include: climate change, population increase,
changes in consumption patterns, and changes in
foreign direct investment. In combination with
increasing land degradation and desertification,
several scenarios can be constructed based on these
identified pressures (Box 8, Table 7, and Table 8).

Itis further possible to construct a matrix of poten-
tial scenarios involving a series of variables (climate
change, market growth, social values, etc.), and
chart the likely outcomes of different balances in
choice. This has already been done in various con-
texts, including anin-depth analysis performed for

the United Kingdom by the UK National Ecosystem
Assessment in 2011 %7, Table 8 is an adaption of their
research on future scenarios, but with a more tar-
geted focus onland use management and choices.

What are the opportunities for the
private sector?

These case studiesreveal thatthereare notonly eco-
nomicbenefits from sustainableland management,
butalso new opportunities for the business sector to
invest and contribute to beneficial social and envi-
ronmental impacts through better production and
livelihood strategies. Studies have demonstrated
that addressing land degradation, mitigating the
negative impacts caused by industry, and/or
improving raw material availability by ensuring



sustainable land management, can result in busi-
ness opportunities™.

Businesses can also gain through involvement in
partnerships with other private and civil society
sectors. For example, Coca-ColaIndia partnered up
with an irrigation company (Jain Irrigation) to
improve mango production and reduce soil erosion.
By investing EUR 0.75 million each, mango produc-
tion was doubled, and around 50,000 farmers were

BOX 9

Knowledge gaps

Technological

1. Overall costs/benefits of different land
management interventions (trade-offs with
focus on livestock and rangelands)

2. Understanding of drivers of changes (case
studies)

3. Relationship between population density
and land degradation

4. |dentify system tipping points for land
degradation

Environmental evaluation

5. Lack of harmonized methodology (scales,
discount rate)

6. Lack of information on social costs of land
degradation

7. Lack of information on mapping ecosystem
services

8. Lack of information on non-market values of
ecosystem services

9. Lack of robust low cost methods applicable
by affected countries in short term

10. Limited understanding of value of

ecosystem services to local livelihoods

Policy

11. Lack of plausible scenarios

12. Lack of monitoring and evaluation for total
ecosystem assessments

13. How can policies promote sustainable land
management

Institutional and private sector

14. Lack of incentives for sustainable land
management

15. Greater interdisciplinary approaches
(incentives)

16. Lack of knowledge management

educated in better land management practices.
Farmers invested around EUR 1,050 per acre in bet-
ter cultivation and irrigation systems, and since
2011, some 60 % of the mango pulp needed by Coca-
Cola India has been sourced within the region tar-
geted by the project’>.

In an analysis of risks from land degradation to the
private sector (commissioned by the ELD Initiative),
thehighestat-risk sectors were: basicresources (for-
estry, papers and metals), food and beverages, con-
struction materials, leisure and travel, water and
electricity utilities, and personal, household, and
industrial goods'®!. This study shows the benefits
from sustainableland management extend beyond
the agricultural sector. In particular those busi-
nesses that had direct contact with land, food and
beverage, leisure and travel, and basic resources
were most sensitive to land degradation. They are
alsolikely to be the mostinterested in efforts to pre-
vent and/or reverse land degradation.

Going beyond knowledge gaps:

Case studies commissioned by the ELD
Initiative and links with parallel
initiatives and projects

The ELD Initiative aims to build from and move
beyond the initial case studies undertaken by ZEF
and IFPRI3® by estimating the total economic value
ofland, and betterreflecting the true worth of land
to society as a whole. The initiative also aims to
move beyond the sole consideration of agricultural
production (foods and raw materials) and include
other land-based economic activities for improved
identification of the most economically viable and
desirable type of action.

Contrary to current perceptions, the range of case
studies collected so far shows that valuation
approaches do not have to be necessarily complex
and Complicated 83.152,153.154.]55,156.

The ELD Initiative is addressing the issue of land
degradation and economic valuation through sev-
eral key projects. With funding support from its
partners, new case studies focused on these issues
areinthe processof being funded by the ELD Initia-
tive. Research projects were selected based on sci-
entific meritand the ability of the project to address
the following identified knowledge gaps (Box 9).
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Existing case studies on the economics of land degradation and sustainable land management

Out of 64 proposalsreceived, 3research proposals
were competitively selected for funding by the ELD
Initiative to address some of the gaps identified
above. They were chosen based both on a series of
criteria listed in the call for proposals, and to
ensure a comprehensive geographical and the-
matic scope.

The first proposal is from the University of Wyo-
ming, with an objective to provide a more system-
aticspatial and econometric analysis of the concen-
tration of the world’s rural population and poor on
degraded and less favoured land. It includes impli-
cations of this concentration for the incidence of
poverty across low and middle income economies,
and suggestsimproved policies for sustainableland
management.

The second proposal is between the University of
Leeds (Sustainability Research Institute), Birming-
ham City University, and the University of Bot-
swana. It seeks to advance knowledge on the costs,
benefits, and trade-offs associated with land use
and management strategies in southern Africa,
including: private ranches, communal grazing,
parks, and wildlife managementareas, with a focus
on capacity building and interdisciplinary meth-
odological development.

The third proposal is between the International
Union for the Conservation of Nature and project
partners in Mali, Jordan, and Sudan. It is an eco-
nomic valuation of rangeland ecosystem services
and degradation, and a cost-benefit analysis of sus-
tainable land management methodologies. It will
identify management options, relevant ecosystem
goods/services to be valued, and policy and invest-
ment pathways and recommendations.

Through collaborative funding focused on the key
areas of land degradation and environmental eco-
nomics, the ELD Initiative aims to provide on-the-
groundresearch thatreachesalllevels of stakehold-
ers and results in efficient, tangible changes
towards sustainable land management. Having
useful and practical examples can provide guid-
ance todecision-makers, private industries, various
levels of governments, and any practitioner, in a
global effort to achieve economically viable,
improved land management. Joining forces with
complementary initiatives and projects promotes
the cohesive, multidisciplinary, multi-tiered
approach thatisneeded to effectively triggeraction
in tackling this complex global issue.

The collection of knowledge and research assem-
bled by the initiative demonstrates thatitis possible
toarrive atabasicstarting pointforvaluationinany
situation, and then make the estimation of the eco-
nomic value of land more complex and relevant
over time. The ELD Initiative aims to make these
methods simpler to understand and apply by pro-
viding establishing a series of likely scenarios, iden-
tifying potential options and pathways for relevant
action, and then providing a practical, useful tool-
box for valuation.



Selected case studies

CASE

STUDY 9

The contribution of forest products to dryland household economies: Kenya

[Ngugi et al. 2011 %)

Summary

An ethnobotanical survey was undertaken in the
Kiang'ombe forests found in the Mbeere District of
Kenya, using an amalgamated method of participa-
tory rural appraisal (PRA), participatory environ-
mental valuation (PEV), household surveys, group
discussions, and forest walks with informed locals.
The use of PEV in this region, where no formal for-
est use records exist, was important when assign-
ing monetary value to elements of biodiversity
essential to survival, but presumed to be “free for
the taking”. Assigning monetary values gives cre-
dence to non-monetary values that are recognised
by locals, but otherwise ignored as they do not
enter “formal markets”. PEV is a recommended
method when estimating the value of forest
resources in a non-monetary environment (“non-
cash economy”).

The average annual forest value to a household
was found to be KSh. 16,175.6 (USD 256.80],
approximately 55.4% of the average household
income. There were ten forest uses found, with
the service most depended upon being the supply
of building materials and medicine. Medicine had
the highest average annual household value, at
KSh 2953 (USD 47).

Context

Kiang'ombe hill forest is under Trust Land tenure,
and as such exposed to over exploitation, with une-
qual access to products and benefits by the adja-
cent communities because of poor management
and lack of control by the local county council. The
forest is surrounded by an increasing population
which is encroaching on it with heightened pres-
sure. As a result, there are anthropogenic distur-
bances such as subsistence cultivation, charcoal
production, and frequent forest fires which are set
annually in preparation for the rains.

There is a need for better management plan-
ning, but it can only be effective if the needs of the
local community are respected. This can be
achieved either by maintaining current uses, or
providing alternatives. Any action requires deter-
mining which forest services and products have
the most value to the local community. This study
thus aimed to estimate the value of the forest to
the local community by valuing plant products

extracted from it and activities held within it, both
of which contribute to the household economy.

Method overview

This study uses participatory environmental valu-
ation; a form of contingent valuation where people
state how much they value a good or service using
an item of value that can easily be translated into a
monetary amount. This was particularly appropri-
ate to the study context because of the lack of for-
mal forest-use records, and the fact that some of
the surveyed activities are officially banned.

Thirteenvillages across three locations around
Kiang'ombe Hill were selected. Participants were
asked to identify and rank forest uses along the
importance they had to them, and then assign a
number of counters to reflect these values to
them. Participants were also requested to identify
the priced good associated with the counters, its
average lifespan, and its market price. The house-
hold survey questionnaire used is published as an
annex of the paper.

In addition, a household wealth ranking was
undertaken during group discussions with village
elders to check for differences in forest use
across different wealth groups. This wealth rank-
ing assessment relied on livelihood analysis and
household survey for plant usage and annual fam-
ily earnings. Data gathered during direct inter-
views was used to estimate average household
resources.

Results

Participants chose the value of a bicycle in the local
economy (KSh 3000, ~USD 47.6), with a discount
rate of 3% and lifespan of 5 years, to measure the
value they attach to each forest use. The main value
of the forest to participants was associated with
medicinal products (6-9% of annual household
income), then fuel wood, building material, bee
farming, veterinary medicine, food, timber, fibre,
weaponry, stimulants, and thatch. There were a
few variations across wealth groups, but the over-
all tendency remains the same.

Valuation results are represented for each
wealth group, but do not show any change in the
level of dependence on the forest based on wealth
status.
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Issues [theory and practice)

Participatory environmental valuation technique
allows villagers to express the value of forest prod-
ucts within the context of their own perception,
needs, and priorities rather than through conven-
tional cash-based techniques. Its strength is that
it relies on local knowledge.

However, wealth ranking was found to be a
flawed technique, because of personal relation-
ships between people assisting with the ranking
and the interviewees. The most accurate method
was found to be accompanying resource users
into their fields, to observe the parts of plants
gathered and gauge the volume of harvest. This
method can be time consuming however, and
becomes increasingly challenging when there is
an increase in participants involved.

Participants were not willing to value the use
of the forest for rituals and cultural ceremonies.
They stated was that it was the realm of the com-
munity sages and therefore the value of such ser-
vices was above their wisdom.

Conclusions and recommendations
Dependency upon the forest by locals cannot be
ignored if forest management plans are to be suc-

Existing case studies on the economics of land degradation and sustainable land management

cessful. Understanding forestincome-dependence
isimportant in guiding plans for forest product use
atall levels of governance. It is also very important
to find win-win solutions, such as conservation
strategies that involve local people and provide for
sustainable livelihoods. For instance, local com-
munities could cultivate more of the useful trees for
household use and sale, whilst forest management
activities could be developed to support indigenous
tree planting for reforestation. In addition, govern-
ments could help build partnerships with local
communitiesand NGO's, so as to reduce population
pressure on the forest. This could be done by focus-
ing on improved health and nutrition for improved
family planning as well as improved education of
local populations for forest conservation.

The original publication includes a figure showing
wealth levels and forest resource dependence per
household near Kiang'ombe hill forest. This figure
could be used to inform prioritizing action over
current forest uses. The most important use of the
forest is for medicinal purposes - therefore, action
could be taken to ensure sustainability of this use, or
to provide suitable alternatives that would be accept-
able to and preferred by the local community.

CASE STUDY 10

South East Asia: The values of land resources in the Cardamom Mountains in Cambodia

[Soussan & Sam 2011 1%¢)

Objective of the study

Ecosystems in the Mekong region contain biodiver-
sity resources of global significance and provide
services to both locals and non-locals. This study
attempted tovalue all ecosystem services provided
by a smaller area of the Mekong region, the Central
Cardamom Mountains in Cambodia. This area con-
tains globally threatened species and high levels of
endemism, and its services include: carbon
sequestration, non-timber forest products, and
watershed protection functions. This study identi-
fied the role and value of land resources to liveli-
hoods of local communities, and aimed to generate
evidence to support sustainable land management
policies and investments, based on existing and
potential contributions to national development
and poverty reduction.

Method overview (including aggregation method)
This study used the 6-step methodology (detailed
in Chapter 2) to assess the value of sustainable

land management and the cost of land degradation.
Italsoinformed potential action by identifying sus-
tainable land management policies and options
that would contribute to the maintenance of eco-
system integrity and land resource values of the
Cardamom Mountains and comparable areas in
Cambodia. This study involved assessing the dis-
tribution and inherent quality of land resources,
analysing the role of these resources in the liveli-
hoods of local communities and wider ecosystems
services functions, and assessing the main degra-
dation pressures on these resources.

Economic valuation of timber (provisioning
service] was based on the benefit transfer
approach from recent studies in the same region.
Two alternatives were taken for valuation: the
value of the stock of timber available if forests
were clear-felled, and the value of the timber
services provided by the forest through sustain-
able harvesting and thus for a longer period of
time.



Economic valuation of agricultural lands (pro-
visioning service) was based on two methods of
estimation: the first one was the market price of
rice (border export price for South East Asia) mul-
tiplied by the quantity of rice produced to estimate
the overall value of rice production in the area;
and the second estimated the value of rice pro-
duction as a proportion of household income.
Non-marketed crops values were not estimated
in this study.

Economic valuation of watershed functions
(regulating service) was based on a benefit trans-
fer approach, from a recent study of the value of
watershed functions in relation to hydropower in
Vietnam.

Economic valuation of biodiversity (regulating
service] was based on a benefit transfer approach,
derived from a study on the value of biodiversity
for high quality forests. The value was updated
based on inflation and increased biodiversity
pressures, as well as on international compari-
sons. Appropriate values were also estimated for
other land cover types (with an unspecified valu-
ation method).

Economic valuation of carbon sequestration
(regulating service) was based on the value of the
carbon stored by the forest in the study area, and
estimated using the market price and quantity of
carbon stored by tropical forests from REDD-
related studies in the Mekong region.

Economic valuation of tourism and other cul-
tural (spiritual) services (cultural service] was
not specifically assigned in this study. Biodiversity
richness and the beauty of the landscape make
the central Cardamom Mountains an area of great
(ecoltourism potential (high value niche market).
However, the lack of facilities and poor transpor-
tation means that tourismis small scale and con-
fined to limited parts of the region that are close
to main access points. The extent and value of
potential tourism is a matter of speculation, and
will depend on the level of investments made in
transport, accommodation, and other facilities.
Cultural (spiritual) values are of great signifi-
cance, but difficult to quantify in monetary terms,
and so this study did not estimate them.

Contextual pressures

Livelihoods of the communities in and around the
study area are completely dependent upon access
to land resources. The main sources of livelihoods
are derived from a combination of farming (rice),
livestock rearing (with fodder collected from or
grazing in the forests) and the collection of fuel,
foods, and other forest products. There are also a

small number of traders and shopkeepers who
service the rest of the population, and a few people
employed by the government or other outside
agencies as rangers or similar positions. They do
not depend directly on the land resources for their
livelihoods, but rather indirectly through their cus-
tomers or because of the nature of their jobs.

This study has identified a “livelihood support
zone” surrounding each village, as the forest and
land resources of these zones underpin the villag-
ers’ livelihoods. Access to these resources is
essential for basic survival.

There are concerns over the extent and sever-
ity of land resource degradation in this area due
to soil erosion and deforestation. Traditional and
sustainable systems of land resource manage-
ment are increasingly under pressure following
recent influxes of migrants to the area, which has
led to new forms of land resource exploitation and
encroachment as well as increased use pres-
sures. Pressure on land resources have also
increased because of illegal forest exploitation
(e.g. illegal logging or wildlife trade), and are
threatening the ecological integrity of vulnerable
ecosystems.

Economic valuation results
Economic value of timber (provisioning service):
total stock values were estimated as high as USD
20,000/ha if forests were clear-felled, and the total
timber service value with sustainable harvesting
ranged from USD 200-450/ha/year, depending on
forest type and quality. If the entire area was sus-
tainably harvested, this would have an aggregate
income of nearly USD 440 million annually.

Economic value of agricultural lands (provi-
sioning service): the average rice production is
758 kg per household peryear, which is lower than
subsistence needs. The border price for South-
East Asia available from FAO at the time of the
study was USD 460/ton, making rice production
worth USD 349 per household per year. This pro-
vides a total of just under USD 1,400,000 per year
for the whole study area. A second method of esti-
mation gave the same estimates: rice production
amounts to 66 % of household income, represent-
ing about USD 363 per household per year and a
total of just over USD 1,450,000 per year for the
whole study area. The total economic value of the
6,682 ha of agricultural lands in the study area is
thus estimated to amount to USD 1,500,000 per
year.

Economic value of watershed functions (regu-
lating service]: estimated annual benefits to
hydropower schemes from erosion protection
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were USD 55/ha/year, and from water conserva-
tion were USD 15/ha/year. Thus, the value of
watershed functions of the study area are over
USD 75 million a year.

Economic value of biodiversity (regulating ser-
vice): biodiversity value was estimated at USD
650/ha/year for the richest forests, and USD 550
for the remaining forest areas, amounting to an
estimate of USD 1.36 billion per year for the study
area.

Economic value of carbon sequestration (reg-
ulating service): sequestration was estimated at
USD 3,669 million, one of the highest value for an
ecosystem service in the region. This is a globally
significant resource.

Economic value of tourism and other cultural
values (cultural service): there was no available
value estimate, but they are suspected to be eco-
nomically significant.

Issues [theoretical and practical)

An issue in this study was the lack of data in the
area of estimating potential economic benefits
from tourism in the Mekong region. Additionally,
some of the values estimated reflect potential ben-
efits (e.g. carbon storage) rather than actual ben-
efits, and may not be realised fully.

Conditions for successful action

All of the values cannot be realised at the same
time (e.g. clear-felling trees and storing carbon),
so choices will have to be made amongst the
options. Further, it should be clear who would pay
for each of these services and how. For there to be
successful management of service-providing
resources, there must be effective, legitimate, and
understood governance in sustainable land man-
agement, as well as access to the benefits of eco-
system services.

Conclusions and recommendations

The land resources of the Cardamom Mountains
have multiple values, many of which have tradition-
ally not been taken into account in planning deci-
sions. These resources underpin local livelihoods
and are of national and global significance. There
are several options to develop sustainable land
management strategies that reflect local dynamics
of change and can provide a more harmonious
relationship between desirable development (e.g.
livelihood changes, hydropower investments) and
long-term sustainability of land resources.

Existing case studies on the economics of land degradation and sustainable land management

The livelihood of local communities depends on
sustainable access to a variety of resources gath-
ered from local forests and lands, in addition to
farming. Most of the resource uses are based on
a customary rights system rather than land own-
ership, and come from a zone within five kilome-
tres of villages. This zone could be placed under
a form of communal management, with safe-
guards for sustainable management. Local com-
munities have shown great interest in being
involved in the management of the resources they
depend upon.

Hydropower schemes currently being devel-
oped in the area will bring great benefits to Cam-
bodia’s overall development. In turn, they would
gain enormous economic benefits from effective
watershed conservation that conserves water and
reduces sedimentation. A payment for ecosystem
service could be implemented, with income for
this scheme levied based on electricity consump-
tion.

The forest conservation measures already in
place in the Cardamom Mountains should be con-
tinued and strengthened, so as to maintain the
high value biodiversity, watershed maintenance,
and carbon sequestration ecosystems services
that are contingent upon continued integrity of its
large forest ecosystems. A payment for ecosys-
tem service could be implemented, with income
for this scheme levied from tourists and down-
stream water users.

Thereis also a need to better regulate and limit
the impact on resources from ‘outsiders’ whoiille-
gally occupy land newly made accessible by road
transport improvements. This could be achieved
through working with existing and new migrants
to assist them in developing sustainable systems
of land management compatible with the actions
taken by local communities. These systems could
include the development of appropriate and sus-
tainable upland farming systems on permanent
plots closer to the villages, which would also help
reduce “slash-and-burn” farming.



SCIENTIFIC INTERIM REPORT 2013 Em

Preliminary analyses of case studies:
A summary

This non-exhaustive review of sound, global
research has demonstrated many important ideas
that will be integral to the foundation of the ELD
framework. The groundwork for this can be found
in Appendix 3, which includes the 87 case studiesin
the ELD database that have provided monetary val-
ues forland and land-based services. The appendix
provides further particulars on geography, valua-
tion method, valuations, etc. that were discussed in
Chapter 3. Asdemonstrated in these details, the cur-
rentfocuson economicvaluation asitrelatestoland
hasbeen primarily within the last 5 years, targeted
at developing nations by researchers in developed
nations, and has focused on use and agricultural
values. Within the scope of the current research
available in this database, knowledge gaps were
identified that could easily be addressed, and that
will provide great progress in tackling the issue of
land degradation from an economic perspective.

Overall, parties involved on all levels should strive
to create a relatively balanced focus between the
means (valuations and scenarios) and the end
(options and pathways for action). This can be
achieved through afocuson capacity development
in developing nations (which often contain the
most degraded lands) that is locally targeted and
applicable, with valuations that analyse the full
economic value of land, and the development of
tools created at appropriate scales that will ensure
maximal uptake of sustainable, economically
sound, land management practices for the most
optimal benefits for society as a whole.
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www.fao.org/nr/land/soils/harmonized-world-soil-database/soil-quality-for-crop-production/en
Africa%20road%20data%20%E2%80%93%20http://infrastructureafrica/afdb.org/models/irrigation.asp
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