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1 INTRODUCTION TO NATURAL RESOURCES AND 

DEVELOPMENT  
The Position of countries in 2006 is provided in the figure below regarding their Human 
Development Index (HDI) and their Ecological Footprint. Dividing the 11.2 billion hectares 
available by the global population indicates that there are on average 1.8 bioproductive 
hectares per person on the planet. The 2004 Living Planet Report indicates that the actual 
usage was 13.5 billion global hectares or 2.2 hectares per person – more than a 20% overshoot.  
 
Countries meeting both criteria’s should be located in the bottom, right quadrant. Despite 
international recognition of the need for sustainable development for almost 20 years, not a 
single country can be found in the quadrant, nor can the world be on average (UNDP, 2009). 
 

 
 
This clearly demonstrates the huge challenge the planet will face in coming 40 years 
regarding greening the economy while supporting development. There now exists a 
large gap between development processes and natural resource management.  
 
This reality drives us to focus on past understandings of sustainable development, that 
is, “development that meets the needs of the present without compromising the ability of 
future generations to meet their own needs” (Brundtland Report, 1987).  The 
sustainable development debate is based on the assumption that societies need to 
manage three types of capital (economic, social, and natural), which may be non-
substitutable and whose consumption might be irreversible.   
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Green Development, which differs somewhat from sustainable development, prioritizes 
environmental sustainability over economic and social considerations. UNEP defines a 
green economy as “one that results in improved human well-being and social equity, 
while significantly reducing environmental risks and ecological scarcities.” At its 
simplest, a green economy can be thought of as one that is low in carbon emissions, 
resource efficient and socially inclusive. This evolution from sustainable development 
to green economy is replicated within the agricultural sector which has progressively 
moved to  conservation agriculture and other greening options, e.g. organic farming or 
sustainable land management.  
 
FAO promotes the approach of “Greening the economy with agriculture (GEA)”, 
which refers to increasing food security in terms of availability, access, stability and 
utilization, while using fewer natural resources, through improved efficiencies 
throughout the food value chain.  This will be discussed at  Rio+20,  the United Nations 
Conference on Sustainable Development (UNCSD) in Rio de Janeiro, a high-level 
international conference that will take place in Brazil in June 2012 to mark the 20th 
anniversary of the 1992 United Nations Conference on Environment and Development 
(UNCED).  
 
Agriculture in less industrialized countries must undergo a significant transformation in 
order to meet the related future challenges of food security and climate change. Based 
on numerous studies, FAO expects the global demand for food to rise by 70 percent by 
2050. Meanwhile, the imbalance between the impacts of climate change and agricultural 
practice,makes this challenge increasingly difficult.  
 
FAO calls on less industrialized nations to invest in climate-smart production systems 
that are designed to better-enable farmers to transform existing methods into more 
efficient, resilient and adaptive systems that ensure maximum yield with minimum 
GHG emissions.  
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 Effective climate-smart practices already exist and could be implemented in less 
industrializedcountries in various agricultural systems. Adopting an ecosystem 
approach, working at the landscape scale and ensuring intersectoral coordination and 
cooperation is crucial for effective climate change responses.  
 
The transition to climate-smart agriculture requires institutional and financial support to 
enable its implementation by smallholders, as well as to improve dissemination of 
climate-smart information and coordination over large areas and numbers of farmers. 
 
Considerable investment is required for filling data and knowledge gaps, researching 
and developing new technologies and methodologies, and conserving and producing 
suitable varieties and breeds. 
 
Available financing, current and projected, is substantially insufficient to meet the 
climate change and food security challenges faced by the agriculture sector. In line with 
this, financing should be devoted by both public and private sectors to meet the 
investment requirements of the agriculture sector. To be effective in channelling fast-
track financing to agriculture, financing mechanisms will need to take sector-specific 
considerations into account. Below, figure X displays the positioning of these concepts, 
both from micro to macro level and from farm to sector level.  
 
Figure X: From farm-based level comprehensive development projects 

  
 
The concept of Climate Smart Agriculture (CSA) was launched by FAO in 2010 (CSA, 
FAO, 2011). It is defined as agriculture that sustainably increases productivity, 
resilience (adaptation), reduces/removes GHGs (mitigation), and enhances achievement 
of national food security and development goals. This emerging concept is a clear 
expression of a global willingness to manage in synergy with environmental concerns.  
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The above-mentioned green concepts are both the reaction of the development think 
tanks and the expression of a high level of convergence in the international community 
on how to design the future role of the agriculture sector. There is widespread 
agreement that a new paradigm that recognizes agriculture’s multiple roles for 
development, e.g.., triggering economic growth, reducing poverty, narrowing income 
disparities, providing food security, and delivering environmental services, is needed.  
This section analyzes both the relevance and convergence of the different green 
concepts and their potential to mobilize development actors.   
 
A Particular Focus on the Implications of Climate change 
 
Global surface temperatures have increased by 0.8oC since the late 19th Century with 
an average rate of increase of 0.15oC per decade since 19751. The Earth’s mean 
temperature is projected to increase by 1.5oC– 6.4oC during the 21st Century, with a 
best estimate of 1.8 oC – 4oC 2

 

.  Future global warming will exacerbate hydrologic 
scarcity and variability such that crops will have to grow in hotter and drier conditions. 
Higher temperatures and shorter growing seasons will reduce the yields of most food 
crops, and promote the spread of weeds and pests. In addition, changes in precipitation 
patterns will increase the likelihood of short-run crop failures and long-run productivity 
decline. Although there will be productivity gains in some crops in certain regions of 
the world, the overall impact of climate change on agriculture is expected to be negative 
and a serious threat to global food security. 

New scientific insight and research have confirmed that global climate change is both 
taking place and projected to continue. Impacts of climate change on society and natural 
resources are already occurring worldwide and are projected to become even more 
pronounced. Climate change will make it harder to produce enough food for the world’s 
growing population, and will alter the timing, availability, and quality of water 
resources. To avoid encroaching on already stressed ecosystems, societies will have to 
nearly double the existing rate of agricultural productivity while minimizing the 
associated environmental damage.  
 
This will require dedicated efforts to deploy known but neglected practices, identify 
crop varieties able to withstand climate shocks, diversify rural livelihoods, improve 
management of forests, and invest in information systems. Countries will need to 
cooperate to manage shared water resources and fisheries and to improve food trade. 
Getting basic policies right matters, but new technologies and practices are also 
emerging. Financial incentives will help.  For example, future credits for carbon stored 
in trees and soils could help conservation and emission reduction goals.  Some countries 
have already begun redirecting their agricultural subsidies to support environmental 
actions.   

                                                 
1 IPCC (2007). Climate change 2007. Climate change impacts, adaptation and vulnerability. Working Group II. 
Geneva, Switzerland 
2 IPCC (2001). Climate change 2001: the scientific basis. Cambridge University Press, UK. 
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2 CRITICAL ISSUES FOR POLICY MAKING  

2.1 Ways to improve Natural Resource Management governance  

a. A consistent governance framework for natural resource-related activities is 
essential for progress towards sustainable natural resources management.  

 
Several issues that have a direct effect on the way natural resources are managed and 
used – such as climate change and the need to ‘green’ the economy – have emerged. 
National and sub-national natural resource-related initiatives have proliferated and there 
is an increasing need for greater consistency and coordination between them. NRM 
governance frameworks that enable consistent integration and coordination of initiatives 
are needed. This requires putting in practice the principle of “common but differentiated 
responsibilities”.  
 
All countries have established structures for NRM governance, but only in a few cases 
have countries been able to coordinate all natural resource-related initiatives at the 
country level to ensure an alignment of long-term goals and objectives. Often, 
inadequate resources are allocated for establishing and managing necessary NRM 
governance processes that are sufficiently inclusive, flexible and effective. As a 
consequence, countries often have parallel structures and processes for different 
initiatives and lack effective information exchange and coordination. 
 
b. While some NRM governance processes have been effective in developing 

policies and action plans, more emphasis is needed on implementation and 
monitoring 

 
NRM governance is a long-term iterative process.  Adequate co-ordination processes 
are instrumental in developing or revising natural resource policies and developing 
consistent action plans across sectors. A key shortcoming of many NRM-related 
policies and strategies, however, is a lack of implementation, with the result that they 
have had low impact in the field and generated few tangible benefits. Policies arising 
from wider NRM governance processes are most likely to be implemented if: 
 
• strategic ambition is balanced by realistic expectations of financial means and 

implementation capacity; 
• there is a clear understanding of the roles and responsibilities of stakeholders (public and 

private), their expected contributions, and the benefits they will obtain; 
• the regulatory frameworks are consistent with agreed natural resource policies or are revised 

in a timely manner; 
• there are sub-national plans to translate national strategies into action while allowing for 

local-level prioritization and ownership; 
• priorities are defined and results in the field that provide stakeholders with benefits are 

achieved;  
• outcomes ensure fairness and justice and do not alienate legitimate interest groups. 
 
To ensure learning, implementation must be monitored and policies evaluated. NRM 
governance processes should have mechanisms for incorporating feedback into ongoing 
processes of policy, legislative and institutional reform so that goals, strategies and actions can 
be adapted over time. 
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c. To be country-owned and country-led, NRM governance needs sufficient 

capacity and authority  
National sovereignty and country leadership are key principles of NRM governance. 
While donors and development partners often play important roles in supporting a NRM 
governance process, there is a risk that they will also undermine it. For example, 
institutional arrangements to implement donor support for NRM governance sometimes 
use a project approach, with the result that the actions are considered part of a project 
rather than part of a longer-term process. 
 
Although different initiatives sometimes aim to promote wider NRM governance, the 
agencies that head them can struggle with issues of leadership. NRM governance 
initiatives are often led by administrations that lack the power and capacity to 
coordinate, communicate, negotiate, mediate and manage change across sectors. 
Important emerging natural resource-related initiatives, such as on climate-change, 
governance and tenure reform, may be located in different ministries. For a NRM 
governance structure to have legitimacy and give strategic direction, it must provide 
leadership and coordination both within and beyond one single sector. Its steering body, 
therefore, must have the authority, capacity and determination to lead at the national 
level. 
 
Leadership models must suit the national context and be driven internally. Leadership 
continuity depends on the commitment of financial resources for the NRM governance 
structure, which in turn may be regarded as an indicator of a country’s political will to 
embrace NRM-wide governance. In many countries, the low priority afforded the 
natural resource sector means that insufficient funds are allocated for the 
implementation of changes in NRM governance. As a result, implementation may occur 
only in local pilot areas, benefiting local stakeholders but not generating tangible 
benefits at the national level. 
 
Options for strengthening governance across different NRM sectors are: 
• positioning the NRM governance leadership at an elevated administrative or 

political level, such as a high-level inter-ministerial body; 
• providing adequate administrative and budget planning for consultation, 

coordination and communication;  
• creating flexible arrangements that will promote the sustained involvement of a 

broad range of stakeholders, including in the implementation of strategies and plans;  
• promoting the inclusion of the NRM governance in larger frameworks and 

consultation processes (e.g. in sustainable development, climate change, the 
environment and energy). 

 
A lean, efficient and affordable NRM governance structure is the most likely to be 
durable. 
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d. Involving stakeholders is critical for the legitimacy and effectiveness of NRM 
governance 

 
During deliberations regarding sustainable natural resource management, countries increasingly 
stress the need for appropriate participatory mechanisms to involve all stakeholders in NRM 
governance processes. Overall, many countries have made considerable progress in 
strengthening participation. Today, there is a broadly shared recognition of the importance in 
involving public and private stakeholders at all levels and an increased effort to do so. 
 
In most countries, the participation of local groups and the private sector in natural resource-
related decision-making is increasing. Nevertheless, insufficient access to information and a 
lack of organization and capacity still hinders the involvement of certain stakeholder groups – 
especially indigenous peoples, women and local community groups – in NRM governance 
processes. There is a particular need to increase stakeholder participation in the implementation 
of NRM governance-driven policies and strategies. Such involvement can be encouraged by 
supporting capacity-building in such groups.  
 
In increasing participation, NRM governance should ensure: 
 
• the sufficient involvement of high-level political players – to increase the likelihood that 

politically sensitive recommendations derived from stakeholder forums will be taken up;  
• the adequate (but not overwhelming) involvement of technicians, because a lack of 

technical expertise can lead to outcomes that are difficult to implement in the field; 
• that other economic sectors are sufficiently engaged; 
• that the potential of civil-society actors, especially indigenous groups and women, is fully 

realized; 
• the involvement of private-sector stakeholders.  

 
e. To be effective, NRM governance demands a broad intersectoral approach.  

 
The need for an intersectoral approach at all stages is one of the evident necessities in moving 
from sector-specific governance to NRM governance. Sectoral approaches to governance should 
be integrated into wider programmes for sustainable land use involving sectors such as 
agriculture, energy and industrial development. This is rarely the case in practice, however, and 
the mandate and role of a NRM governance in coordinating natural resource-related activities 
across sectors is often neither clear nor widely accepted.  
 
In many countries, other sectors show only a limited willingness to participate actively in a 
NRM-wide governance process, especially when the benefits of doing so are unclear. Moreover, 
other sectors rarely fully consider the outcomes of NRM governance processes in their 
respective policies or planning processes. One reason for this is that, in most countries, the 
contributions of different sectors’ products and services to local livelihoods and wider economic 
development are still insufficiently known and recognized. Often, specific sector agencies do 
not fully understand the views of other sectors or how they work, or they invest insufficient time 
and resources in engaging in dialogue with other sectors on major topics.  
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Options to encourage greater intersectoral participation and impact include: 
 
• generating and communicating convincing evidence of the actual or potential contribution 

of specific sectors to the national economy and to other sectors;  
• encouraging joint activities by two or more ministries, such as to address key 

environmental, land-use or energy issues of common interest; 
• marshalling the support of NGOs and the private sector to foster cooperation between 

sectors; 
• involving sector-specific governance coordinators in the development of policies and 

strategies in other sectors that affect natural resources. 
 
Strong, high-profile NRM governance aligned with long-term national priorities and 
commitments will provide invaluable support for the transition to sustainable natural resource 
management. There is a need to strengthen links to broader national development goals and 
other sectors.  
 
f. Outlook 
 
There is widespread consensus that more co-ordinated and consistent NRM governance 
plays an important and sometimes essential role in fostering sustainable natural 
resources management. Natural resources are part of the livelihoods and daily lives of 
vast numbers of people. NRM governance, therefore, can have far-reaching effects. 
Among its other purposes, widely supported and vibrant NRM governance will ensure 
that the natural resource sector contributes its fair share towards national goals such as 
good governance, democratization, decentralization and sustainable rural development.  

2.2 Responsible Governance of the Tenure of Land, Fisheries and 
Forest  

 
Why is Tenure Important?  
 
Tenure is the complex relationship among people with respect to land and its resources; 
access to land and other natural resources is defined by the rules of tenure. This 
relationship may be defined by written law or custom. Tenure is an institution, i.e. rules 
invented by societies to regulate behaviour. The rules of tenure define how rights to 
land and other natural resources are assigned within societies. They define how access 
to the rights to use, control and transfer these resources, as well as associated 
responsibilities and restraints, is granted. In simple terms, tenure systems determine 
who can use what resources of the land for how long and under what conditions.  
 
Tenure reflects the power structure in a society. Because land and other natural 
resources are central to social and cultural identity and economic wealth, tenure 
arrangements in a society develop in a manner that entrenches the power relations 
between and among individuals and social groups. Tenure thus has enormous political 
implications and tenure issues are liable to be politicized. Social stability may depend 
on whether there is a broad consensus on the fairness of the tenure system.  
 
Tenure can cause problems. Without secure tenure, people are marginalized and 
vulnerable to being evicted from their land and excluded from society. Where access to 
resources is poorly governed, the natural environment and its biodiversity are in danger 
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of overexploitation. FAO’s first Conference in 1945 recognised that “inadequate 
systems of tenure” should be reformed to remove impediments to economic and social 
progress. Ongoing changes may aggravate the problems caused by tenure. For example, 
competition for land and other natural resources is increasing due to rising populations, 
economic growth, and demands for urban and industrial expansion. A shrinking natural 
resource base drives competition as land is abandoned due to degradation, climate 
change and violent conflicts. Increased competition occurs as new lands are placed 
under cultivation to meet the growing demand for agricultural products, including 
biofuels, and increased food production in response to high food prices. Such 
competition may foster social exclusion with potentially destabilizing consequences 
when the rich are able to acquire land and other natural resources at the expense of the 
poor.  
 
Changing tenure arrangements may be required to improve environmental conditions, to 
promote gender equity, to resolve social conflicts, to increase food production, or to 
facilitate economic development. Such changes are more than changing laws or 
procedures, as they may result in fundamental shifts in the power structures within  
families, communities or nations. They may redefine many relationships ranging from 
those between husband and wife, to those between state and citizen.  
 
The rules of tenure are applied and made operational through the administration of 
tenure. This administration, whether formal or customary, addresses the systems and 
processes to administer:  
 

• Rights to land and other natural resources, including the allocation of rights; 
delimitation of boundaries; transfer of rights (e.g. through sale, lease, 
concessions, sharecropping, loan, gift, inheritance, land reform); and 
adjudication of doubts and disputes regarding rights and parcel boundaries.  

• The regulated use of land and other natural resources, including planning and 
enforcement of land use regulations; and adjudication of land use conflicts.  

• Valuation and taxation, including assessment of property values; gathering of 
revenues through property taxation; and adjudication of valuation and taxation 
disputes.  

 
These three elements of administration (rights, regulation uses, and values) are 
interlinked; changing one may affect the others. For example, a change in the regulated 
use of land from agricultural to residential often leads to an increase in the value of the 
land and, in turn, to the subdivision of the farmland into smaller residential parcels, 
which are then transferred to new owners. A decision by a government to compulsorily 
acquire land for a public use is likely to change the designated use and ownership of the 
land.  In such instances, the process of acquisition should require a valuation of the land 
and related property to ensure equitable compensation.  
 
Why is Governance of Tenure Important?  
 
Governance is the process of governing. It is the way in which society is managed and 
competing priorities and interests of different groups are reconciled. It includes formal 
government institutions as well as informal arrangements. Governance is concerned 
with the processes by which citizens participate in decision-making, how government is 
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accountable to its citizens and how society obliges its members to observe its rules and 
laws. Governance comprises the mechanisms and processes for citizens and groups to 
articulate their interests, mediate their differences, and exercise their legal rights and 
obligations. It is the rules, institutions, and practices that set limits and provide 
incentives for individuals, organizations and firms.  
 
Weak governance affects economic growth when the misuse of power results in tenure 
security that is insufficient to encourage investments. It affects environmental 
sustainability when people profit from overexploiting resources and disregarding 
environmental impacts. It further marginalizes the poor who lose out because they lack 
the political force to influence decisions and the financial resources to bribe corrupt 
officials. Women are usually vulnerable when they have fewer and weaker rights to land 
because of biases in formal law, customs and the division of labour in society. Weak 
governance gives rise to:  

 
• “State capture”: When governance is weak, the powerful are able to dominate 

competition for scarce resources. In an extreme form, corruption can occur on a 
grand scale through “state capture”. The state can be “captured” by individuals, 
families, clans, groups or commercial companies who direct public policy for 
their own benefit. Those with power may illegally transfer public or common 
lands to themselves or their allies. They may implement land redistribution 
policies and laws in their favour and give unjust compensation to those whose 
land has been compulsorily acquired. They may make self-benefiting decisions 
to change regulated land use that cannot be justified on objective grounds.  
 

• Administrative corruption: Officials abuse their positions and demand bribes in 
order to do their work, or to move the documents of a person to the front of the 
queue. Alternatively, they may require payments to not perform duties such as 
carrying out inspections. They may ask for money to produce results that favour 
the bribers, e.g. by undervaluing property in order to lower taxes, or overvaluing 
it to enable a person to be eligible for a higher mortgage loan. For a price, they 
may even carry out illegal acts such as the registration of fake titles.  

 
Responsible governance of tenure is necessary for the realization of the 
fundamental rights of adequate food and shelter, and of property. Governance is 
important to reform any weaknesses of tenure. As noted above, tenure arrangements can 
cause problems, including giving rise to violent conflicts. Any problems that might exist 
with tenure are made worse when governance is weak. Inadequate tenure arrangements 
should be reformed so that they make a positive contribution to development. Good 
tenure arrangements are relevant to the attainment of the Millennium Development 
Goals (MDG). 
 
Responsible governance of tenure is a contribution to the realization of the right of 
equal access to public service which is affirmed in the UDHR (Article 21). The 
enjoyment and protection of property require citizens to use the services of relevant 
government agencies. Responsible governance is essential if citizens are to have 
appropriate access to public services. A measure of responsible governance is that the 
administration of tenure is efficient by providing services that are timely and affordable 
to all citizens. Another measure is that all officials and those in the private sector are 



Addressing long-term development challenges: from short-lived interventions to lasting achievements 11 
Natural resources and development 
   

accountable for their actions. The efficient provision of desired services is important in 
all countries and for all citizens, but it is especially important for the poor. Those 
without the resources to bribe corrupt officials are unable to secure their rights to land. 
Corruption may expose them to the loss of their homes, farms and livelihoods through 
eviction or compulsory acquisition of their property by the state without adequate 
compensation.  
 
Responsible governance is about ensuring that staff is able to provide the required 
services to citizens. Removing opportunities for corruption is not sufficient if there are 
still strong motives for engaging in corrupt behaviour. A motive for many officials who 
demand bribes is being otherwise unable to support their families on their low salaries. 
The UDHR affirms that everyone, without any discrimination, has the right to equal pay 
for equal work and that everyone who works has the right to just and favourable 
remuneration (Article 23). This is reaffirmed in Article 11 of the Convention on the 
Elimination of All Forms of Discrimination against Women (CEDAW) and the 
Convention against Corruption (Article 7). Adequate education and training is needed in 
order to provide the required level of services to citizens; this requirement is also 
reflected in the CEDAW (Article 11) and the Convention against Corruption (Article 7). 
Additionally, staff should be carefully selected in order to ensure that they are 
competent; the Convention against Corruption calls for states to endeavour to adopt, 
maintain and strengthen systems that are based on principles of efficiency, transparency 
and objective criteria such as merit, equity and aptitude for the recruitment, hiring, 
retention, promotion and retirement of civil servants and, where appropriate, other non-
elected public officials (Article 7).  

Responsible governance is a mechanism for the realization of the rule of law 
because tenure is embedded in laws, whether statutory or customary. The UDHR 
affirmed that all are equal before the law and entitled to equal protection of the law 
(Article 7). This principle is reaffirmed in: the International Convention on the 
Elimination of All Forms of Racial Discrimination (Article 5); the 8 Towards Voluntary 
Guidelines on Responsible Governance of Tenure of Land and Other Natural 
Resources; the International Covenant on Civil and Political Rights (Article 12); the 
CEDAW (Article 15); the regional instruments of the American Convention on Human 
Rights (Article 24); and the African Charter on Human and Peoples’ Rights (Article 3).  
 
The work by FAO, together with its partners, indicates that country efforts to improve 
governance of tenure can be supported by voluntary guidelines that provide a 
framework for ensuring that related policies and rules lead to sustainable, beneficial 
results, and that related services are delivered efficiently effectively and without 
discrimination. 
 
Why Address Fisheries Tenure? 

The world’s marine and inland fisheries are a critical source of high-value nutritious 
food and employ about 130 million people – nearly half of whom are women - directly 
in fishing and indirectly in upstream and downstream fishery-related activities, 
especially fish processing and marketing.  Including dependents, capture fisheries 
support the livelihoods of about 360 million people of whom more than 90% live in less 
industrialized countries and depend on small-scale and artisanal fisheries. 
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Globally, fish from capture fisheries and aquaculture provide more than 1.5 billion 
people with almost 20 percent of their average per capita intake of animal protein and 3 
billion people with at least 15 percent of such protein. Fish is of special importance in 
food deficit, low-income countries, where fish provides a comparatively cheap source of 
animal protein as well as micronutrients that are critical for early childhood 
development. 

Many of the world’s fisheries are in a state of de-facto open access because of weak or 
absent rights and tenure arrangements; there is a lack of capacity on the part of 
government agencies, the fishing industry, fishworker organizations and other 
stakeholders to effectively manage fisheries. As a consequence, the share of marine fish 
stocks that are over-exploited, depleted, or recovering from depletion has steadily 
increased during the last three decades from 10% to nearly one third in 2008. A further 
50% of fish stocks, whose harvesting may already incur significant economic waste, are 
fully exploited.  Inadequate tenure arrangements, weak fisheries management and 
fishing capacity-enhancing subsidies resulted in the world’s fishing fleets expanding to 
double the size they should be.  The potential economic gain of reducing fishing 
capacity to  sustainable, economically optimal levels and restoring depleted fish stocks 
is in the order of USD 50 billion per annum. 

Lack of secure tenure is also one of the causes of poverty for tens of millions of people 
who depend on marine and inland capture fisheries for their livelihoods and food 
security, most of whom are in especially poor less industrialized countries. Loss of 
customary tenure rights of many indigenous peoples is also a cause of their socio-
economic deprivation and loss of identity. Providing secure tenure to fishery resources, 
re-establishing customary tenure, making meaningful investments into fisheries 
management and establishing good governance arrangements can provide a strong 
foundation upon which to improve the lives and livelihood of millions of people and 
significantly enhance the economic contribution of capture fisheries on a global scale.   
 
Why Address  Forestry Tenure? 

Close to 1.6 billion people – more than 25% of the world’s population – rely on forest 
resources for their livelihoods and most of them (1.2 billion) use trees on farms to 
generate food and cash. Moreover, many countries in the less industrialized world draw 
on fuel wood to meet as much as 90% of their energy requirements. For millions of 
people living in poverty, forest and tree resources not only provide food, fuel for 
cooking, heating, medicine, shelter and clothing, but they also function as safety nets in 
crises or emergencies. State ownership and management dominate forest tenure but 
forest ownership and management by communities, individuals and private companies 
are increasing.  

It is increasingly recognized that a shift towards more diverse and secure tenure 
arrangements is necessary for creating better conditions for the achievement of 
Sustainable Forest Management (SFM) and enhanced economic outcomes, particularly 
improved livelihoods. The underlying rationale for linking tenure with SFM is the 
common assumption that secure tenure provides incentives for people to invest time and 
resources in forest management. Underlying this is the idea that people will look after 
forest resources if they can benefit from them. 
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Arguments in support of tenure reform are often presented in biophysical or economic 
terms. However, tenure often also has a human rights aspect, such as the fundamental 
rights of indigenous and other local people to exercise control over traditional resources. 

Secure forest tenure is a fundamental element in achieving improved livelihoods and 
sustainable forest management. Improved governance systems are critical for ensuring 
that the regulatory framework for defining and legitimizing the reformed tenure 
arrangements can be translated into meaningful outcomes. Traditional/customary forest 
management arrangements of cultural and religious value should be supported to ensure 
that all forest users, especially smallholders and local and indigenous communities, 
know their rights and responsibilities and have the capacity to obtain the benefits 
provided by access to forest resources 

The continuing demand for land, weak governance in many countries, and emerging 
global problems such as climate change increase the urgency of addressing forest tenure 
issues. 
 
Why Address Tenure of Land, Fisheries and Forests? 
 
Improving the governance of tenure in the land, fisheries and forestry sectors 
individually is important in its own right, but just as important is the need to consider 
improving governance across these sectors. The livelihoods of many of the poor, and 
particularly the rural poor, are diversified and are dependent on access to several 
different natural resources. Households often combine crop agriculture and livestock 
grazing with fishing and gathering of forest products, such as nuts, berries, fuel wood, 
oils, fibres and medicinal plants. 
 
While natural resources and their uses are interconnected, it is common for countries to 
adopt sector-specific policies, laws and administrative procedures. Improving tenure 
arrangements of only one type of resource (e.g. land) may help to address some 
problems, but problems related to other resources would remain. In addition, addressing 
each resource sector separately ignores the problems that exist at the interface of the 
sectors. Relevant policy, legal and organizational frameworks should address tenure of 
land, fisheries and forests in an integrated, coordinated and consistent manner, for 
example, by taking into account the implications of a proposed land tenure policy on the 
fisheries and forestry sectors. 
 
International Guiding Instrument  
 
FAO is preparing Voluntary Guidelines to enhance responsible governance of tenure of 
land, fisheries and forests. In setting out principles and internationally accepted 
standards, the Voluntary Guidelines intend to provide practical guidance to states, civil 
society and the private sector on responsible governance of tenure. The guidelines will 
constitute a framework for policies, legislation and programmes. Being voluntary, they 
will not establish legally binding obligations nor replace existing national or 
international laws, treaties or agreements.  
 
The Voluntary Guidelines will be a short document that describes principles and actions 
in a simple and clear language. Additional details and technical information will be 
provided in a range of complementary guides.  
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The Voluntary Guidelines can be used by a variety of actors:  
 

• Policy makers 
• Managers and staff of government agencies 
• Private sector specialists, 
• Members of civil society organizations including community groups, national 

and international organizations, and professional associations.  
 
The guidelines will emphasize universal, interdependent, indivisible and interrelated 
human rights. The principles of participation, accountability, non-discrimination, 
transparency, human dignity, gender equity, empowerment and the rule of law apply to 
this approach of responsible governance.  

2.3 Mainstreaming Climate Change  

 
Global surface temperatures have increased by 0.8oC since the late 19th Century, with 
an average rate of increase of 0.15oC per decade since 19753

 
. 

 
Table 1. Challenges to agriculture and influence of climate change 
 

 Challenge Possible Impact of Climate Change 
Natural 
Resources 

• Precipitation in semi-arid and arid less 
industrialized countries is highly variable. 
• Irrigation: water is critical to increasing 
productivity in Asia; opportunities are far more 
limited in Africa, where agriculture will rely 
heavily on rain-fed systems in the future. 
• Degradation of the natural resource base 

• Increased variability of precipitation  
• Increased competition for water, particularly 
between utilization for productive agriculture 
vs. domestic/non-agriculture-related needs. 
Agriculture will have to consume less water 
or irrigate far more efficiently. 
• Increased degradation, especially in Africa 

Population • Agricultural development is limited in places 
with low population densities and small 
markets. 
• HIV/AIDS is reducing agricultural 
productivity.  

• Increased migration and changing 
population densities in different parts of the 
world - changing markets. 
• Adaptation hindered as coping / adaptive 
strategies and local knowledge  are not passed 
between generations. 

Transportation/ 
Infrastructure 

• Poor transportation infrastructure limits 
market access for many farmers.  
• Transport costs account for a high proportion 
of export costs in many African countries. 

• Infrastructure is threatened by disasters e.g. 
floods. 
• Transport costs are likely to rise as a result 
of (shipping and airfreight) mitigation 
measures – implications for global and local 
competitiveness. 

Commodity 
prices 

• Commodity prices have fallen steadily since 
the 1960s 
• Volatility of input and output prices 
discourages investment in increasing 
productivity 

• Global prices for commodities may increase, 
but there will be significant inter-regional 
differences. 
• Price volatility will increase under climate 
change scenarios. 

                                                 
3 IPCC (2007). Climate change 2007. Climate change impacts, adaptation and vulnerability. Working Group II. 
Geneva, Switzerland 



Addressing long-term development challenges: from short-lived interventions to lasting achievements 15 
Natural resources and development 
   

Access to 
markets 

• Product standards imposed by supermarkets 
are a barrier to market entry for small 
producers. 
• High-value cash crops (e.g. horticulture and 
floriculture) provide opportunities for growth, 
though small farmers receive only a small 
share of market value. 

• Phyto-sanitary standards may increase due 
to concerns about new disease corridors 
resulting from climate change. 
• Changing consumption patterns and 
increased transportation costs reduce access to 
supermarkets in developed countries. 

Agriculture 
growth  

• Links between agriculture and wider growth 
may not be as strong today as during the Green 
Revolution. 

• Increased costs of global shipping and 
changing consumer demands regarding food 
miles may stimulate local diversification and 
linkages. 

Role of the 
state 

• In many less industrialized countries, fiscal 
unsustainability has forced states to reduce or 
withdraw support from agriculture, with rarely 
successful private substitution. 
• Public expenditure on agriculture has fallen 
over the last 3-4 decades, especially in 
research. 

• Climate change suggests an increased role 
for the state to ensure successful adaptation 
and mitigation strategies, but whether this will 
result in a rejuvenation of Agriculture. 
Ministries or ‘more of the same’ is not clear 
• Different and increased public expenditure 
in agriculture is required under climate 
change scenarios. 

(Slater, 2007; ODI, 2007) 
 
The Earth’s mean temperature is projected to increase by 1.5oC– 5.8oC during the 21st 
Century4

 

.  Future global warming will exacerbate hydrologic scarcity and variability 
such that crops will have to grow in hotter and drier conditions. Higher temperatures 
and shorter growing seasons will reduce the yields of most food crops and promote the 
spread of weeds and pests. Changes in precipitation patterns will also increase the 
likelihood of short-run crop failures and long-run productivity decline. Although there 
will be productivity gains in some crops in certain regions of the world, the overall 
impact of climate change on agriculture is expected to be negative, threatening global 
food security.  

Climate Change refers to ongoing changes in the global climatic system resulting primarily 
from anthropogenic global warming as a consequence of the increased and continuing 
emissions of greenhouse gases and the loss of vegetation cover and other Carbon sinks. It 
refers to gradual changes in climate norms, notably temperature, and changes in the 
frequency, extent and severity of climate and weather extremes.  
 
Climate Change Adaptation refers to spontaneous or organised processes by which human 
beings and society adjust to changes in climate by making changes in the operation of land 
and natural resource use and in other forms of social and economic organisation, in order to 
reduce vulnerability to changing climatic conditions.  
 
Climate Change Mitigation refers to organised processes whereby society seeks to reduce 
the pace and scale of climate change by reducing emissions of Carbon and other greenhouse 
gases and increasing the sequestration of atmospheric Carbon through absorption by 
vegetation or other forms of carbon sinks.  
 
 
 
 
 
                                                 
4 IPCC (2001). Climate change 2001: the scientific basis. Cambridge University Press, UK. 
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In total, around 50 GT of GHG in Equivalent CO2 are emitted per year; the agriculture, 
forestry and land use sector is responsible for one third of those total emissions (32%). 
Agriculture emissions alone are around 6.8 GT Tons of Equivalent  CO2 per year, while 
forestry, largely through tropical forest degradation and deforestation and land use 
change, stays around 8.8 GT.   
 
In terms of mitigation, the potential for Carbon storage in forestry and soil amplifies the 
picture.  Stopping deforestation could represent a high mitigation  potential (4 GT/ year 
); forest growth potential (afforestation) is around 4.1 GT per year and  the mitigation 
potential from forest and land use management (optimized harvested wood products, 
product substitution and biomass for bio-energy) is estimated around 5.7 Gt CO2eq/year 
(IPCC5

 

 2008). At the same time, agriculture alone has a huge mitigation potential of 6 
billion tons of Equivalent CO2 per year, 89 % of which is achievable through soil C 
sequestration. Aggregated, all these options represent 20.4 GT per year at the world 
level, the equivalent of a reduction of GHG by 40%. 

The details of agriculture’s global mitigation potential through cropland management, 
grazing land management, restoration of organic soils and degraded lands, bioenergy 
and water management are displayed below in million T CO2-eq/year, per mitigation 
option. 

                                                 
5 http://www.ipcc.ch/pdf/assessment-report/ar4/wg3/ar4-wg3-chapter9.pdf  

AFOLU Mitigation potential 
at cost below 100USD/T  CO2

GT CO2 
equ/year

Stop deforestation 3.95
Afforestation 4.1
Forest management 5.7
Agriculture 6.5
Total 20.25
source: IPCC 2008

http://www.ipcc.ch/pdf/assessment-report/ar4/wg3/ar4-wg3-chapter9.pdf�
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Climate change leaves no development priority untouched

 

, and must be considered in 
the context of a sustainable green revolution. Agriculture is impacted by climate change 
from drought, heat stress, desertification and flooding, but it is also, along with forestry, 
itself a major emitter of greenhouse gases. Sustainable forest management, including 
agro-forestry and a reduction of deforestation, along with mitigation strategies in 
agriculture, e.g., enhancing soil carbon sequestration, improving livestock management 
and better managing of crop and livestock waste, could contribute to global greenhouse 
gas mitigation.  At the same time, they improve soil fertility, boost yields, and enhance 
ecosystem services.  

Key message: The Intergovernmental Panel on Climate Change (IPCC) and global 
financial indicators highlight that the magnitude of the challenges to stabilize GHG 
concentrations will require utilizing AFOLU-related emission reductions to the fullest 
sustainable extent possible, until new energies and technologies are affordable (FAO, 
2009).6

Coherent policies for linking such adaptation and mitigation measures into agriculture 
will be central not only to a sustainable green revolution but also in stemming the 
impacts of global warming. 

 

 
In order for climate change adaptation to be sustainable and applicable on a wide scale, 
it must be incorporated, integrated or mainstreamed into the policy apparatus of 
governments (Klein, 2007). Most climate change adaptation measures relate closely to, 
or directly overlap with, existing strategies, policies and programmes (e.g., agricultural 
development, food security, livelihood maintenance, resource management, risk 
management). It has been suggested that the most efficient and effective way to achieve 
adaptive and resilient agricultural systems and rural communities is to incorporate 
                                                 
6 FAO, Anchoring Agriculture within a Copenhagen Agreement, A Policy brief for UNFCCC parties by FAO,  2009    
http://www.fao.org/climatechange/media/17790/0/0/    

http://www.fao.org/climatechange/media/17790/0/0/�
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climate change adaptation into other policies rather than create separate, self-standing 
climate change policies that may duplicate others (IISD). 
  
A similar situation exists with climate change mitigation. There is an increasing demand 
to reduce net greenhouse gas emissions, even among less industrialized countries who 
have historically not contributed to emissions and climate change. This translates into 
pressures and incentives to alter practices in order to reduce emissions of greenhouse 
gases from crop and livestock operations, to capture carbon in land use practices and to 
realize market opportunities for biofuels. Climate change mitigation measures are 
invariably related to measures associated with soil conservation, land use, energy, 
livelihoods, incomes and trade. As with climate change adaptation, there are likely to be 
benefits in efficiency and effectiveness to incorporating climate change mitigation into 
existing policies.  
 
The principle guiding FAO work with respect to activities related to climate change is the 
no-regret approach. It emphasizes measures that should be taken regardless - even in the 
absence of climate change - because they improve the efficiency of present agricultural 
practices, as well as those in forestry and fisheries. At the same time, they put farmers, the 
foresters or the fisherfolk in a better position to adapt to or mitigate the effects of climate 
change. 
 
 

Policies to 
encourage adapted 
crop development 

and farming 
practices

Policies on irrigation 
and water resource 

management 

Crop and income 
loss risk 

management 
policies

Disaster risk 
management 

policies (flood, 
drought...)

Livestock and grassland 
management

Reducing methane from 
rice paddies

Watershed  and land 
management

Conservation
agriculture

Integration in agriculture policies : Main options

AdaptationMitigation

 
 
Most adaptations can be considered as forms of “risk management” in that their purpose 
is to reduce the likelihood of losses associated with climate change. A common form of 



Addressing long-term development challenges: from short-lived interventions to lasting achievements 19 
Natural resources and development 
   

agricultural adaptation with crop management involves existing crop types and 
varieties, the development of new varieties, or replacing crops (which is then reflected 
in changes in the spatial location of crops) with other crop types and varieties that are 
better suited to a changed climate. Promoting a new kind of ecologic intensification 
would also decrease risks (culture association, permanent cover).  
 
Resilience is the capacity of a complex system to absorb shocks while still maintaining 
functionality and to reorganize following a disturbance (from dynamic or ecological 
systems). Biodiversity increases resilience to changing environmental conditions and 
stresses. Genetically-diverse populations and species-rich ecosystems have a greater 
potential to adapt to climate change.  
 
Climate change adaptation requires higher resilience against both excess of water (due 
to high intensity rainfall) and lack of water (due to extended drought periods). A key 
element that responds to both problems is soil organic matter, which improves and 
stabilizes the soil structure so that soils can absorb higher amounts of water and thus 
prevent surface runoff, which could result in soil erosion and, further downstream, in 
flooding. Soil organic matter also improves the water absorption capacity of the soil 
during extended periods of drought. 
 
At the national level, land use and tenure policies, the development of sustainable soil 
and land use management practices, and policies to encourage such practices can 
influence land  use and land management, so that grazing or cropping are more resilient 
to climate extremes and changes. 
 
The main policy options that  might be considered as linked with adaptation are 
provided in the figure below: 
 
 



20 High-Level Policy Learning Programme 2011  
Issue paper 

 
 

 
 
Among mitigation-oriented policy options, priority is given to the following: (i) policies to 
promote conservation agriculture, (ii) options to reduce methane emissions from rice 
paddies, (iii) watershed management policies, and (iv) livestock management policies. 
 
Conservation agriculture is an option for adaptation as well as mitigation because 
the increase in soil organic matter reduces vulnerability to both excessive rainfall and 
drought. The impact is not immediate; soil under zero-tillage tends to increase the soil 
organic matter content by approximately 0.1 to 0.2 percent per year, corresponding to 
the formation of 1 cm of new soil over a ten-year period (Crovetto, 1999).  In addition 
to facilitating soil restructuring and, thus, infiltrating and storing water in the soil, 
organic matter directly absorbs up to 150 cubic meters of water per hectare for each 
percent of soil organic matter. Furthermore, under conservation agriculture, no soil 
moisture is lost through tillage and seedbed preparation. 
 
Whether or not they arrive with tropical cyclones or hurricanes, floods generally follow 
heavy rains and generally affect a country’s low geographical areas (basins, low-levels, 
etc.). Highlighting and protecting watersheds is generally the most suitable tool for 
managing flood risk. Indeed, the value of a watershed stems from its capacity to absorb 
and clean water, recycle excess nutrients and maintain the soil’s stability in order to 
prevent flooding. Rebuilding degraded watershed areas presents a high potential for 
climate mitigation through carbon fixing as a result of reforestation and improved land 
use management.7

 
 

                                                 
7 Bockel L, Thoreux M, Sayagh S, Resilience of rural communities to climatic accidents: a need to scale up socio-
environmental safety nets (Madagascar, Haiti), FAO Easypol Policy Brief, 2009 

• Diversify crop types and varieties
• Develop new crop varieties more water-efficient and/or drought 

tolerant
• Promote seed banks so as to help farmers diversify crops and crop 

varieties

Policies to encourage 
adapted crop 

development and 
farming practices

• Diversify source of household income 
• Strengthen self help groups to participate in income stabilization 

programs
• Promote community based risk management tools (grain banks, 

tontines, self help groups)
• Develop innovative risk financing instruments and insurance schemes

Crop and income 
loss risk 

management 

• Develop early warning systems and meteorological services (more 
stations)

• Protect equipped areas and infrastructure from flood damage 
(drainage outlets)

• Strengthen community and municipality capacities in disaster 
management

Disaster risk 
management 
policies (flood, 

drought...)

• reduce distribution losses with improved irrigation methods and 
maintenance

• infrastructure for small-scale water capture, storage and  use
• Reuse wastewater for agricultural purposes.
• water allocation control and pricing in irrigation

Policies on irrigation 
and water resource 

management 
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Watershed and land degradation are compromising the capacity of ecosystems to 
provide, maintain, and regulate critical functions and services, including having 
resilience to climate variability and natural hazards (e.g., regulating floods and 
preventing droughts). Upstream land degradation reduces the capacity of ecosystems to 
retain water and regulate water flows, thus preventing excessive runoff during the rainy 
season. Downstream sedimentation and siltation reduce the water storage capacity of 
water bodies, thus reducing their capacity to retain excessive water flows during the 
rainy season (preventing flooding), and their capacity to store water for the dry season 
(to help cope with possible droughts). 
 
Key message

 

: Climate change issues should not be seen as a new trend that will imply 
new conditionalities for less industrialized countries. It’s worth noting the opportunities 
that can arise by integrating climate change policies into development objectives. 
Indeed, as climate change might threaten development efforts, adaptation and mitigation 
strategies can help to achieve better agriculture production, food security, risk 
management and poverty reduction. Carbon balance appraisal may help in planning 
policies to cope with climate change while achieving development issues. 

 

• Rotation and Cover crops
• Intercropping with leguminous
• Zero tillage

Conservation 
agriculture

• Promote new water-saving technologies as alternate wetting and 
drying (AWD), 

• Modify water-management strategies coupled with efficient
application of fertilizer, straw and manure

Rice
Management

• Promote reforesting of hillside degraded areas
• Develop local watershed / land use planning through  

municipality and community participatory planning 
• Mobilize municipality- driven labour intensive public works 

(safety nets)

Watershed 
and land 

management 

• improve productivity through breeding and heifer management
• Schemes to include additives that reduce methane
• prevent degradation / improve quality of pastures
• adjust  grazing to increase carbon sequestration

Livestock and 
grassland 

management



22 High-Level Policy Learning Programme 2011  
Issue paper 

 
 
Bangladesh Success Story: Mainstreaming Climate Considerations into Development 
Planning  
 
Bangladesh has played a leadership role in international fora on climate change-related issues. 
It has also emphasized that the specific interventions within the country have to be within the 
framework of ensuring the security of food, water, energy and livelihoods. The government 
strategy is to integrate climate change challenges and opportunities into the overall 
development plan and programs involving all sectors and processes for economic and social 
development. 
 
The recent Bangladesh  Poverty Reduction Strategy Paper includes a supporting strategy  on 
mainstreaming and strengthening climate change adaptation across various sectors, including 
by improving crop production practices and watershed management, and, particularly in the 
coastal zone, increasing afforestation, building cyclone shelters and embankments, improving 
salinity control measures, enhancing public awareness, and carrying out climate research, and 
data collection. 
Source CSA – World Bank 2011 
 

3 BEST APPROACHES  

3.1 Sub-sectoral best approaches  

Most human beings need to have examples or models as sources of inspiration, as 
evidence that something works and is feasible. We learn and evolve by learning from 
existing good cases, perhaps adapting it to apply to our own situation.  There inlies the 
principle value of best cases.  

3.1.1 Forestry – Exemplary cases of sustainable forest 
management  

Across the world’s regions, there have been several efforts to search for exemplary 
cases of forest management, which balance the ranges of socio-economic and 
environmental benefits of forests.  Through these efforts, inspiring cases have been 
revealed, showing that excellence in forest management is not only possible, but already 
happening in many places of Asia, America and Africa. 
 
These cases illustrate some success factors and lessons learned that can inspire and 
motivate others to redouble efforts to protect and manage effectively the world’s forests.  
The main common success factors are the following:  
 

• Clear and favourable policy, legal, institutional and regulatory framework, with well 
defined property rights.  

• A suitable organizational structure, responsible for implementing the actions or projects, 
that has a trustful relationship with government authorities. 

• Strong leadership.  Leadership is a key aspect, particularly in community-based 
scenarios. The successful cases generally have a group of committed people, in addition 
to a leader, that is able to maintain strong leadership over time. 

• Transparent and accountable decision-making processes. 
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• Participatory decision-making, reaching societal consensus on how forests should be 
managed and what we want from forestry. This may involve striking a balance on 
management objectives, or at least ensuring that stakeholders understand and respect 
one another’s perspectives .  

• Communication, partnership and networking  
• Community involvement, while respecting cultural identity. There is an importance of 

having tangible benefits from forest management. 
• Well-organized communities can develop ingenious approaches for forest management. 
• Diversified management objectives and greater benefits for people's livelihoods.  
• Management strengths are linked to the diversification of uses (including C capture). 
• Training and human resources development. 

Details of the 89 exemplary cases in 39 countries of the world can be found in the 
following publications:  

 Exemplary cases of sustainable forest management in Latin America and the 
Caribbean (FAO, 2010). 
http://www.rlc.fao.org/es/bosques/manejo/pdf/casejing.pdf   

 In search of excellence: Exemplary Forest Management in Asia and the Pacific 
(FAO, 2005). http://www.fao.org/docrep/007/ae542e/ae542e00.htm   

  “Sustainable management of tropical forests in Central Africa. In search of 
excellence”. FAO Forestry Paper 143 (2003).  
http://www.fao.org/docrep/006/Y4853E/Y4853E00.HTM   
 

The case of Chinchiná, Colombia, is highlighted and will be specifically presented 
during the HLPLP, because of its use of payment for environmental services (PES) and 
climate change-related mechanisms, such as the Clean Development Mechanism 
(CDM). 
 
These publications show that sustainable forest management is achievable and can be a 
highly competitive land use option in a variety of contexts and management objectives. 
They additionally show that there is no one model or recipe, rather, different tools and 
practices that, if adapted to a specific situation, scale and context, can help achieve this 
goal. 
 
However, these publications are not an end in and of themselves; rather, they are only 
the beginning. They must be taken as a source of inspiration, so as to spread 
exemplarity and contribute to conserving, managing and using the world’s forests.  

3.1.2 Implementing the Ecosystem Approach to Fisheries and 
Aquaculture: What are we learning from case studies 
(Nicaragua) and the way forward  

 
The premise of the ecosystem approach (EA) is in the Convention on Biological 
Diversity (UNCBD, 1993), which defines EA as a strategy for an integrated 
management of land, water and living resources that promotes conservation and 
sustainable use in an equitable way. 
 

http://www.rlc.fao.org/es/bosques/manejo/pdf/casejing.pdf�
http://www.fao.org/docrep/007/ae542e/ae542e00.htm�
http://www.fao.org/docrep/006/Y4853E/Y4853E00.HTM�
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The need for applying an ecosystem approach to fisheries (EAF) is now globally 
accepted and represents a move away from management systems that focus exclusively 
on the sustainable harvest of target species to a system that also considers the major 
components in an ecosystem, including associated species, habitats, and vulnerable 
species, as well as the social and economic benefits that can be derived from harvesting 
fish.  
 
An ecosystem approach to aquaculture (EAA) follows similar considerations and has 
been defined as a strategy for the integration of the activity within the wider ecosystem 
such that it promotes sustainable development, equity and resilience of interlinked 
social-ecological systems.” In a way, the EAA has been practiced for many years in 
small-scale inland aquaculture activities, particularly in Asia where the use of poultry 
wastes (or other organic wastes) are commonly used as feed resources for the backyard 
culture of carps and other freshwater fish. However, the EAA becomes a more difficult 
challenge in the case of intensive, industrial production, as well as in cases where many 
small-scale aquaculture farms affect one ecosystem.  The EAA provides a planning and 
management framework whereby parts of the aquaculture sector can be effectively 
integrated into local planning and affords clear mechanisms for engaging with 
producers and governments for the effective sustainable management of aquaculture 
operations. The EAF and EAA are considered to be relevant strategies for enhancing 
adopting and implementing the CCRF.  

 
Guidelines and tools for the Ecosystem Approach to Fisheries and Aquaculture have 
been developed by FAO. Despite progress made in some countries and regions, there is 
still a widespread perception that EAF is difficult to implement. For the implementation 
of an EAA, there are also challenges regarding the specific waterbody on which 
aquaculture, together with other activities, will have an impact and that will need to be 
integrated for a more efficient use of resources.  
 
Also, fisheries and aquaculture are meeting more and more in the same ecosystems, 
requiring an integrated management of both sectors, as is the case of aquaculture-based 
fisheries (stock enhancement programmes), capture-based aquaculture and broader 
types of interactions, such as those resulting from escaped fish from farms affecting 
local fisheries, fishery and aquaculture products, e.g., feed, in common markets, or the 
moving of fishermen to aquaculture and vice versa.  

 
In order to enhance the implementation of an ecosystem approach to fish production, 
whether from wild catch or farming, there is a need for capacity building at national and 
local levels and to develop or improve practical tools to address key problems. 
 

 
The Pilot Implementation in Estero Real Nicaragua 

The estuarine area “Estero Real”, a tropical mangrove estuary, is located along the north 
Pacific coast of Nicaragua and forms the southernmost part of the Gulf of Fonseca.  
Despite the fact that this area has been declared as protected since 1983 and recognized 
by RAMSAR as an area of international interest since 2003, this area is at risk of having 
a high-level of degradation, due partly to shrimp fisheries and aquaculture. It is also 
home for some of the poorest communities in the country, so and natural resources are 
used for essential survival and livelihoods. This includes fishery resources, mangrove 
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products, e.g., lumber, and mangrove clearance for small scale agriculture and 
aquaculture activities, etc.  Shrimp farming has also increased significantly in the area, 
generating livelihood opportunities but also generating social conflicts and 
environmental concerns. Large-scale shrimp farming coexists with small-scale farmers 
(cooperatives) and with small-scale fishermen, including those using unsustainable 
fishing practices in the mangrove area. 
 
However, there are other large and relevant impacts to the estuary, coming mainly from 
agriculture practices, urban waste and deforestation on the higher parts of the basin. 
This project recognizes that the ecosystem approach should involve all users of the 
coastal zones; however, the management capacity of the fisheries authorities reaches out 
only to the fishery sector, presenting one of the great challenges. 
 
The implementation of the EA has been led by the national and local fisheries and 
aquaculture institutions with FAO technical support. 
 
The First stage of the pilot implementation involved field visits and participatory 
workshops with the following goals: 
 

• introducing EAF/EAA concepts and methodology 
• reviewing information and achieving consensus on current  Estero Real fisheries 

and aquaculture issues (social, environmental and governance) and other issues 
external to the sector with relevant stakeholders 

• having a participatory process to clearly identify, describe and prioritize the key 
issues (relevant to sustainability; ecological well-being, human well-being and 
governance).  
 

Workshops took place in the closest locality to the Estero Real and included 
representatives of fisheries and environment authorities at national and local levels, in 
addition to representatives of fishermen, fishfarmers, NGOs, universities, and the 
RAMSAR area management authority etc. 
 
The Second stage of the pilot implementation involved the gathering of relevant 
inputs for the EAF/EAA implementation plan, including needed information and 
resources to address the issues identified in the workshops. For this stage, a leading 
national expert worked with national and local institutions in a multi-sector task force 
using, as a means to create ownership of the process, a roadmap agreed upon by the 
stakeholders through a widely consultative process.  
 
Activities included:  
 

i) The gathering of needed information, such as;  the analysis of the shrimp 
value chain in the Estero Real,  the analysis of current governance arrangements 
and required improvements, a thorough evaluation of the impact of the fishing 
bags used by fishermen to collect shrimp larvae, and the evaluation of 
alternative livelihoods for these fishermen. 
 
ii) Elaborating support programmes and instruments, for example, a programme 
to relocate bag-fishermen into other economic activities or alternative 
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livelihoods, a pilot demonstration aquaculture unit as one of the alternative 
livelihoods, a project to design an integrated environmental monitoring 
programme and early warning system for the estuary. 
 
iii) Informing stakeholders about some management options, for example, a 
field training and a  workshop to assess the current environmental status of the 
estuary and to agree on simple methodologies to estimate carrying capacity.  

 
The Third stage of the project will involve the development of the implementation 
plan and road map, each of which having been validated broadly with stakeholders. At 
this stage, it is very important that the set of indicators also be agreed upon and 
monitored. The implementation of management actions in this plan will require human 
and economic resources to, among other things, implement the reconversion programme 
and alternative livelihood options for fishermen in aquaculture and combined activities, 
in an effort to improve value chain benefits to small-scale fisheries and farmers and to 
implement a monitoring system, etc.  This stage is the most challenging one because it 
requires profound engagement, commitment on the part of national and relevant 
authorities, negotiation between different institutions, and political will to recognize the 
social value of the fisheries sector. Often, this stage will require the support of external 
donors; it is advisable to streamline such support into capacity building and technical 
strengthening of relevant stakeholders 
 
Initial Outcome, Lessons Learned and Steps Forward 
 

• Involving  national and local authorities and stakeholders from the beginning, as 
well as trusting them and giving them relevant decision-making power and 
ownership of the process, is the best way to slowly move forward in 
implementing an ecosystem approach to fisheries and aquaculture. 

• Most external economic support should focus on the first and second stage. 
• More responsibility should be given to the national and local governments in the 

implementation of the plan.  
• Strong political will and commitment is needed in order to improve the 

distribution of resources coming from industrial shrimp farming to ensure equity 
and sustainability of the ecosystem. A similar effort should be taken in other 
industrial sectors, e.g., production of peanuts and sugar. 

• Better organization of local stakeholders is needed, especially regarding the 
RAMSAR authority. 

• Better integration is needed between fisheries and environmental institutions, as 
well as between agriculture and resource management institutions. The social 
role of fisheries and aquaculture must be recognized, especially considering their 
palliative role in poverty alleviation and food security. 

• An ecosystem approach to watershed management, including fisheries, 
aquaculture, agriculture and forestry, is needed. Fragmentation of institutions is 
often a main obstacle. 
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3.1.3 Livestock: Sustainable use and management of natural 
resources for livestock (Presentation by Pierre Gerber; 
written by Kylie Clay)  

 
The various processes along livestock food chains each leave different and significant 
impacts on the environment.  Given the fragility of our global ecosystem and the 
immediate need to mitigate negative impacts on climate change, it is extremely 
important to analyze current performance along livestock food chains and, in doing so, 
look for ways to improve natural resource use and efficiency. 

 
Livestock Food Chains (LFC): the cycle and science behind the emissions 

The livestock value chain is generally broken down into four key stages from feed to 
getting the product to the consumer: 1) Feed and Pasture; 2) Animal Production; 3) 
Post-Harvest Processing; and 4) Retail.  Figure 1 presents a diagram of this value chain.   

Figure 1: Livestock Value Chains 

 

Biological processes 

Feed and Animal Production, the first two stages of the livestock value chain, have by 
and large the most significant effects on the global environment.  They are also the two 
stages of the value chain over which farmers and domestic policy-makers have the most 
control and, thus, impact for change.   

The biological process of feed production is achieved through photosynthesis, which 
converts mineral nutrients and carbon dioxide into organic matter.  There is a range of 
plant species and properties that undergo this process, e.g. C3 (barley, wheat), C4 
(maize) and legumes (soy), all of which require large amounts of land (solar energy), 
nutrients and water and are dependent on agro-ecological conditions.  This process of 
photosynthesis positively contributes to the environment by sequestering carbon from 
the atmosphere.   

Feed 
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Transport 
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Feed 
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Production increases of feed can be achieved through either intensification or extension.  
Intensification entails an increased use of inputs, e.g. irrigation and fertilizer (reactive 
N, pesticides).  48% of total crop output is dependent on nitrate fertilizer produced by 
the ammonia-producing reaction of nitrogen and hydrogen gases, known as the Haber-
Bosch process.  Extension is associated with land conversion, i.e. the modification of 
vegetation cover or soil properties.  Such land conversion and degradation can have 
negative impacts on water resources, biodiversity and climate change.   

Livestock species are generally classified according to their digestion systems into 
ruminants, i.e. animals with a four compartment complex digestion system, such as 
cattle, sheep and goats, and monogastrics, animals with single-chamber stomachs, such 
as pigs and rabbits.  This division of livestock species is relevant for animal production 
in that each of the two groups has different feed and land use requirements.  Ruminant 
livestock are largely confined to grazing areas, while monogastrics are more easily kept 
anywhere.  Also, monogastric species have shorter life cycles, high fertility and high 
feed conversion ratios (FCRs) and require high quality feed (protein, P), while 
ruminants generally have lower reproductive performance, can live on poor quality feed 
and have energy losses in the form of methane.  55-90 % of ingested N is excreted (??) 

Animal Production 

Livestock Food Chains 

The biophysical processes of monogastric-intensive livestock production are largely 
human-controlled and independent from the environment.  As such, certain elements of 
post-harvest processing generate waste, e.g. temperature controls, centrifugation and 
chemical processes.  Figures 2 and 3 show the various aspects of monogastric and 
ruminant production, respectively, along the four stages of the livestock value chain.    

Figure 2: Livestock Food Chain: monogastric-intensive 
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Figure 3: Livestock Food Chain: range-based 

 

 

The Impacts of Livestock as a Big Carbon Emitter 

Each of the four stages of the livestock food chain, i.e., 1) Feed and Pasture; 2) Animal 
Production; 3) Post-Harvest Processing; and 4) Retail, has significant impacts on land 
use, nutrient cycles, water resources, climate change and biodiversity.  Figures 4 – 8 
below demonstrate that the Feed and Pasture stage has the most significant effects on 
these aspects of the environment for all forms of livestock use, aside from milk 
production.   

Figure 4: Impacts on Land Use 
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Figure 5: Impacts on Nutrient Cycles 

 

Figure 6: Impacts on Water Resources 
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Figure 7: Contribution to Climate Change 

 

Figure 8: Impacts on Biodiversity 

 

 

Efficiency Gains – Options for Improving the System   

Though each stage of the livestock value chain produces negative impacts on climate 
change, there are many options available for improving livestock-related natural 
resource efficiency, e.g., regarding the natural resources used and the amount of noxious 
emissions per unit of product.  Indeed, Figure 9 shows that reductions in greenhouse 
gas emissions are associated with improvements in cow productivity.  Three principle 
steps to be taken include: 1) the improvement of plant and animal conversions (?); 2) 
the reduction of waste; and 3) the provision of offsets.   
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Options to improve plant and animal conversions include 1) the adoption of precision 
agriculture, e.g., irrigation, fertilization or pesticides; 2) the development of feed-crops 
with higher yields, esp. legumes; 3) the improvement of feed conversion ratios, e.g. 
through feed formulation, phased feedings, genetics or shifts in species; and 4) the 
improvement of animal health and pest control.    

Waste of animal and crop products results in unnecessary negative environmental 
externalities.  A third of edible food, especially of crops, is wasted along the food 
production chain; animal products are mostly wasted at the end of the food chain in 
affluent countries.  Reduction of that waste can be achieved in a handful of ways, 
including: 1) developing crop – livestock integration, while avoiding geographical 
concentration and improving manure application; 2) improving energy use efficiency; 3) 
reducing post-harvest transport and storage losses; 4) reducing processing and retail 
losses; and 5) assessing risks related to meat and bone meal used as feed.   

The provision of offsets can be a good tool for carbon sequestration through pasture 
management and reductions in tillage.  

Figure 9: The relationship between total greenhouse gas 
emissions and output per cow 

 

Efficiency Gains – Roles and Instruments 

In addressing issues of climate change, governments, producers and those in the retail 
sector all have important roles to play.  First, governments have the ability to set 
national targets and create broad legal and policy frameworks.  Producers and 
processors can set sector-specific targets (in agreement with government targets), 
provide sector-specific guidance, e.g., information, capacity building and GHG 
emissions quantification, and employ environmentally friendly practices and 
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technologies.  Last, the retail sector has the ability to set private standards, as well as 
communicate with consumers via labeling, advertising and consumer surveys.   

The food chain approach to analyzing environmental performance along livestock food 
chains and improving natural resource use efficiency supports the identification of most 
effective points of interventions (?), avoids pollution swapping along the chain, can be 
combined with other food chain analyses, e.g., stakeholder analyses or HCCP, and is 
complementary to system analysis (forces to identify main outputs (?)). 

The potential gains from heightened environmental performance are substantial.  The 
key areas for improvement include: 1) feed, where precision agriculture, crop-livestock 
integration and the use of by-products and waste are important tools; 2) animal 
production, where there is a need for manure management, better feed conversion ratios 
and feed formulation; and 3) energy-saving in the post-harvest stage.  Most impacts take 
place upstream along the value chain, though market signals and standards are issues 
downstream.  There is an additional need to control for geographical leakages and cross-
sectoral interactions.   

Main References 

 FAO:  

o  Livestock’s long shadow (2006)  

o Livestock in changing landscape V 1 and 2 (2009) 

o State of food and agriculture (2009) 

o  Global food losses and food waste (2011)  

 Netherlands Environmental Assessment Agency - The protein Puzzle (2011) 

 Rabobank, presentation at the IPC-FAO meeting (2011) 

 European Nitrogen Assessment (2011) 

 JRC-EC, European Greenhouse Gases Emissions from  Livestock Production 
Systems (2008) 



34 High-Level Policy Learning Programme 2011  
Issue paper 

 
 
3.2  Planning Mechanisms and policy options in line with CC  

3.2.1 An Upgraded planning approach through policy Cycle  
 
Assess the Impact of Climate Change  

2. Identify and 
prioritize 
actions

3. Design low 
carbon 

strategies and 
policies

5. Design projects 
(identify, appraise, 

deliver)
6. Look for 

finance

1. Assess the 
impacts of CC

4. Assess the 
impacts of the 

policy

Participatory 
arrangement

 
 
In Climate Change (CC) planning, the first step is to understand  CC risks, such as:  
 

 Current vulnerability areas 
 Future climate risks 
 Impacts on key economic and social factors 
 Critical development issues 

 
It should also include the identification of existing policies and adaptation/mitigation 
measures currently being undertaken. Ex-ante impact assessment of on-going policies 
and programs could also be part of this.  
 
This should encourage the identification and prioritization of adaptation/mitigation 
actions, such as:  
 
• No-regret measures: reduce CC risks, while enabling economic benefits at the 

same time.  These should be implemented even in the absence of CC concerns and 
include, for example, water and irrigation management, better cropland nutrient 
management, no tillage, and a stop to slash and burn practices.  

• Urgent adaptation measures: time-critical adaptation measures that cannot be 
postponed, even if they are expensive.  These include: 

 

new cultivars resistant to 
droughts, rehabilitation of vegetation covers, land restoration, improvements to the 
quality and productivity of livestock, limits to land use changes (grassland, wetland, 
forest), and deforestation reduction. 

 



Addressing long-term development challenges: from short-lived interventions to lasting achievements 35 
Natural resources and development 
   

Identify and Prioritize Actions: National Adaptation programme of Actions 
(NAPA) and Nationally Appropriate Mitigation Actions (NAMA)   
 
The National Adaptation Program of Actions to climate change (NAPA) is a process for 
LDC to identify priority activities that respond to their urgent and immediate needs to 
adapt to CC, those for which further delay would increase vulnerability or costs at a 
later stage (UNFCCC, 2009a). 
 
NAPA was created in COP 7 in 2001 in Marrakech. As of Nov 2010, 45 countries have 
proposed a NAPA, with a large number of projects in agriculture and food security. 
NAPAs were presented to the international donor community for support. 
 
Nationally Appropriate Mitigation Actions (NAMAs) are inter-sector voluntary country 
engagement proposals to the United Nations Framework Convention on Climate 
Change (UNFCCC). They are a set of government prioritized actions aimed at reducing 
or limiting Green House Gas (GHG) emissions. They are expected to be the main 
vehicle for mitigation action in less industrialized countries under a future climate 
agreement.  NAMAs combine a set of actions that are necessary to facilitate the 
transition to low-carbon growth for different sectors of the economy, including 
agriculture and forestry.   
 
Of the 43 countries that proposed their NAMAs to the UNFCCC, 60 percent considered 
agriculture to be a way to reduce their GHG emissions. Most countries proposed 
mitigation in the forestry sector. The high occurrence of Agriculture Forestry and Other 
Land Uses (AFOLU) activities in NAMAs of least developed countries (LDC) is linked 
with both the socio-economic weight of the sector in LDCs and its high mitigation 
potential. The current gap of support in AFOLU mitigation makes NAMAs the main 
expected implementation channel for these sectors. Therefore, the nationally appropriate 
mitigation mechanism referred to in the UNFCCC Cancun agreement should be 
designed in such a way as to take into account the specificities of these sectors.  
 
Countries currently have two options when developing NAMAs. The first is to proceed 
without waiting for the UNFCCC Guidelines, undertaking actions and negotiating 
financing directly with donors. The second is to move towards a comprehensive Low-
Carbon Development Strategy (LCDS). Within the agriculture sector, this translates 
either to: (i) switching directly from NAMAs to a set of AFOLU actions appraised, 
compared, prioritized, monitored and integrated in the sector policy and planning 
framework, seeking donor support through project implementation; or (ii) preparing the 
AFOLU component of a national LCDS. 
 
NAMAs are a first commitment for less industrialized countries (Non-Annex I parties) 
without an action plan; some of them are letters of intent (in China, for instance) and 
others are detailed reports on climate change mitigation by sector (e.g., in the Former 
Yugoslav Republic of Macedonia). Some of the propositions are very general, while 
others are precisely quantified (Brazil). Even when quantified, targets may sometimes 
be too optimistic (e.g., implementation of agro-forestry practices on 75 percent of 
Ethiopia’s agricultural areas).  
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As a key entry point in the country implementation framework, NAMA is becoming the 
main element for scaling up mitigation support in less industrialized countries. It has 
generated multiple fast track and mitigation initiatives by donors as well as other 
mechanisms. This shows a strong willingness from partners to move forward. 
 
Since NAMAs are not supposed to be used to offset emissions in developed countries, 
as that is done by credited projects or actions funded by the carbon market, the MRV of 
supported NAMAs does not need to be as stringent as the MRV for carbon market 
projects.  
 
Though no formally agreed upon definition exists, LEDS8 are generally used to describe 
forward-looking national economic development plans or strategies that encompass 
low-emission or climate-resilient economic growth. LEDS can serve multiple purposes 
but are primarily intended to help advance national climate change and development 
policy in a more coordinated, coherent and strategic manner. LEDS have been 
specifically mentioned in negotiating texts from COP 15 and beyond, as well as in the 
Copenhagen Accord, which recognized that an LEDS is indispensible to sustainable 
development (OECD9

 
, 2010). 

Preparing an LCDS (or LEDS) is an exercise that may be an investment towards a more 
comprehensive, integrated, and thus effective national plan. This process may help 
prioritize NAMAs and facilitate their integration into a longer-term policy framework. 
Countries that do not have the current capacity to develop an LCDS, can continue to 
take action on NAMAs and consider moving towards an LCDS in the future. Preparing 
an LCDS is an opportunity to consider how NAMAs work together towards a national 
strategy over a longer time frame.10

 
 

Designing Low Carbon Strategies and Policies 
 
Once prioritized actions have been identified, there is still a lot of work ahead in order 
to design actions, such as:  
 

• Geographic positioning (where) 
• Area covered, population targeted,  sizing of actions (how big) 
• Institutions (who is on charge) 
• Appraisal (what should be the cost and the  impact)  

 
This process should be done with active participation of stakeholders (public, private, 
Multi sector, international partners, and community-based organizations). This long-
term planning is done by a national team and it includes comparisons and simulations of 
strategic options and scenarios.  Priority-identified options are then translated into a mix 
of optimal policy instruments and a set of coherent projects. 

                                                 
8 These LEDS strategies have also been referred to as “low-carbon growth plans” (LCGP), “low carbon 
development strategies” (LCDS), and climate-resilient growth strategies. 
9 Clapp C, Briner G, Karousakis  K, Low-Emission Development Strategies (LEDS): Technical, 
Institutional and Policy Lessons, OECD, 2010 
10 OECD, 2010 
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Impact assessment of policies, projects and programmes (Carbon Balance) 
 

 Impacts regarding CC 
◦ Positive impacts on adaptation/mitigation? 
◦ For example by using EX-ACT to calculate the carbon balance of a 

policy 
 Social benefits 

◦ Improved livelihoods? 
 Economical appraisal 

◦ Evaluation of comparative benefits of a range of adaptation/mitigation 
options 

◦ Cost-effectiveness (Marginal Abatement Cost Curves) 
 
EX-ACT (EX-Ante Carbon-balance Tool) is a FAO tool that provides ex-ante 
measurements of the mitigation impact of agriculture and forestry development projects, 
estimating the net carbon (C) balance from GHG emissions and C sequestration. It is a 
land-based accounting system, measuring C stocks, stock changes per unit of land, and 
CH4 and N2O emissions expressed in t CO2-eq per hectare and year11

 

. The main output 
of the tool is an estimation of the C-balance associated with the adoption of improved 
land management options, as compared with a “business as usual” scenario. Thus, EX-
ACT allows for the carbon–balance appraisal of new investment programmes by 
ensuring an appropriate method available for donors and planning officers, project 
designers, and decision makers within agriculture and forestry sectors in less 
industrialized countries. 

Design Projects 
 
To integrate CC considerations into agricultural projects, it is important to consider the 
following: 
 

• To do integrated planning at ecosystem level, as it reflects the boundaries of 
the hydro-geological unit, agriculture zone or lanscape, and enables typological 
classification and proper natural resource assessment and accounting; 

• To raise awareness and encourage social mobilization: to generate a common 
understanding on the necessity of mainstreaming CC and to facilitate political 
willingness on CC adaptation and mitigation; 

• To appraise the institutional framework: review the capacity of the 
collaborating institutions and identify required actions to set up an institutional 
framework for mainstreaming CC, including discussions and agreements on the 
implementation arrangements; 

• CC screening: what are the impacts of CC on agriculture in the project area 
(adaptation) and what are the possible impacts of the project on CC (mitigation) 
 

                                                 
11 EX-ACT has been developed using primarily the IPCC 2006 Guidelines for National Greenhouse Gas 
Inventories, complemented by other existing methodologies and reviews of default coefficients. Default 
values for mitigation options in the agriculture sector are mostly from the 4th Assessment Report of IPCC 
(2007). 
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Help: FAO Guidance document on “Incorporating CC considerations into 
agricultural investment projects” (TCI)  

 
Impact appraisal and monitoring is another key aspect affecting fund mobilization   
(Indicators to measure long-term effects of the project outcomes, Ex-ante carbon 
balance appraisal) 
 

3.2.2 Need of Impact Appraisal on Policy Options : case of 
GHG emission taxes and sequestration subsidies  

 
Recent research on livestock’s role in climate change (1-7) has raised awareness about 
the potential contribution livestock could make to global greenhouse gas (GHG) 
abatement.  
 
Where reducing agricultural emissions comes second to other development objectives, 
the challenge for policy makers wanting to address this issue is to design incentive 
packages that capitalize on livestock’s potential, without jeopardizing food security and 
livelihoods. One important input for this process is information on abatement 
opportunities and costs for the various livestock sectors.  A small number of studies 
provide “bottom-up” engineering-type marginal abatement cost estimates for livestock 
and other land use sectors globally (7,8,9). These studies incorporate detailed 
information on specific abatement technologies, but ignore market interactions, 
including competition for land and international commodity trade, all of which are 
critical for understanding climate policy impacts, as they alter the global allocation of 
cost efficient abatement and can lead to emissions leakage.  
 
Further, climate policies in agriculture will certainly not be implemented in isolation 
from climate policies that may have large impacts on agriculture, e.g., in forestry, 
energy, transportation and other sectors with large abatement potential.  For example, 
carbon sequestration incentives in forestry will increase the scarcity and cost of 
agricultural land; taxes on fossil fuel emissions will also raise the costs of producing, 
transporting and processing agricultural commodities. 
 
Method 
This study uses a general equilibrium model (GTAP-AEZ-GHG) to evaluate market-
based policies that are broadly aligned with the different mitigation responsibilities of 
Annex I, non-Annex I and Annex II countries specified under the United Nations 
Framework Convention on Climate Change (16).‡

                                                 
‡ Annex I Parties to Convention are industrialized countries that have commitments to mitigate emissions. Annex II Parties are a 
subset of these countries, with obligations to facilitate mitigation in less industrialized countries through the provision of financial 
resources and the transfer of technology to less industrialized countries (16).  

 Particular emphasis is placed on 
livestock, given its importance as a source of GHG emissions, as well income and 
nutrition in less industrialized countries. The model uses an Agro-Ecological Zone 
(AEZ) database to capture the heterogeneous environmental and economic 
characteristics of land use activities. The integration of these data with estimates of the 
potential for forest carbon sequestration (14) and agricultural abatement (8) provides a 
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comprehensive framework for the rigorous accounting of opportunity costs of land-
based mitigation.∗
 

  

 
 
Results 
The global impacts of market-based mitigation policies on livestock and other land-
using sectors are estimated under three scenarios, each reflecting successively greater 
levels of participation by countries and sectors. As outlined in Table 1, Scenario A 
involves a GHG emissions tax and forest carbon sequestration subsidy applied to Annex 
I countries only. Scenario B extends the forest carbon subsidy to include all countries. 
Finally, in Scenario C, both the sequestration subsidy and the emissions tax are applied 
globally, although non-Annex I producers are compensated for their tax expenses. A 
key question is what level of emissions tax is most relevant.§

 

 In this study we focus on a 
carbon price of 27 $US/tCO2eq (or 100 $US/t in carbon equivalent terms), which fits 
comfortably within the range of current policy discussions. 

When climate policies are limited to Annex I countries (Scenario A), 16% of land-
based abatement in Annex I countries is lost through the leakage of emissions in 
unregulated non-Annex I countries. Agricultural emissions leakage is apparent in all 
non-Annex I regions, particularly in the livestock sectors of China and Latin America, 
which are increasingly integrated into the global economy and share relatively close 
trade relations with Europe, Australia, New Zealand and North America.  
 
Extension of the forest carbon subsidy to non-Annex I countries (Scenario B) 
nearly eliminates leakage and boosts global agricultural abatement by 50%. The 
increase in economic returns to forests from the subsidy under this second scenario 
enables this sector to bid land away from agriculture in non-Annex I countries, thereby 
reducing emissions and possibly limiting the need for the direct regulation of 
agricultural emissions in these countries.¶

 

 This outcome is most notable in regions with 
large areas of tropical forests, such as Latin America, but also in Sub-Saharan Africa 
and India.  

Application of the GHG emissions tax and the forest carbon sequestration subsidy 
to all countries (Scenario C) doubles global agricultural emissions abatement, from 
336 to 667 MMtCO2eq. Large increases in abatement from livestock are observable in 
Brazil and Sub-Saharan Africa, while China experiences a significant increase in 

                                                 
∗ Agricultural mitigation includes non-CO2 emissions (CH4 and N2O) and cropland soil carbon, but excludes soil 
carbon from other agricultural land uses. For forestry, carbon sequestration responses are derived from a model that 
incorporates all potential activities for sequestering carbon, including afforestation, avoided deforestation, and forest 
management.  
§ Europe has been at the forefront of carbon pricing and, as of this writing, the futures price for carbon in the 
European Energy Exchange was about 17 €tCO2eq, or roughly 24 $UStCO2eq (17). A 2008 Review Commissioned 
by the Australian Government recommended the implementation of an emission trading scheme in 2010 with a 
permit price equal to 20 $AU/tCO2eq (18). Japan recently entertained a carbon tax of roughly 20 $US/tCO2eq (19). 
Sweden has had a carbon tax on fossil fuels in place since 1991, which was recently assessed to be equal to about 100 
€/ tCO2eq (20). 
¶ Unfortunately, in this version of the CGE model, there is no scope for accessing currently inaccessible forests, 
which means the model will overestimate the availability of land for crops and livestock and managed forest, and 
thereby underestimate the land use interaction effect under GHG mitigation policy. 
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abatement from its crop sector, mostly in the form of reduced CH4 emissions from the 
paddy rice sector.  
 
The livelihoods of farm and nonfarm households in non-Annex I countries are 
affected differently by land-based climate policies. Because food demand is price-
inelastic, the rise in farm prices offsets the decline in production for farm households in 
nearly every case. The outcome for farm households stands in sharp contrast with the 
impact on landless farm workers and unskilled urban households, whose sole source of 
income is their own unskilled labour. Unskilled households in general experience a 
reduction in welfare as the rise in food, energy and other goods’ prices exceeds the rise 
in wages. However, when the taxation of non-Annex I agricultural emissions is coupled 
with the subsidies for the forestry sector and agricultural producers (Scenario C), the 
subsidy transfers are sufficient to increase real incomes for unskilled labour households 
in all but two of the non-Annex I regions. 
 
Food consumption impacts of climate policies tend to mirror the livelihood 
outcomes and are also heterogeneous. Thus, household/region/scenario combinations 
with large positive income changes tend to show large positive changes in food 
consumption. However, higher food prices associated with land-based mitigation 
strategies work to reduce food consumption for the regionally representative unskilled 
labour households. Clearly, land-based mitigation policies are beneficial for households 
controlling assets in agriculture.║
 

 

Discussion 
While recent research has shed light on the cost effective contribution that livestock can 
make to global GHG abatement, there is still much to be learned about the policy 
options available to exploit this potential. This study has shown that the design and 
coverage of climate policy options matter a great deal in terms of environmental 
effectiveness and their impacts on agricultural production, producer livelihoods and 
food security. 
 
There is the temptation to try to address concerns about food security and agricultural 
development by exempting non-Annex I regions from climate policies. However, this 
can lead to emissions leakage rates as high as 35% in the case of livestock sectors, and 
25% in agriculture as a whole. The prospect of such large leakages with increased 
output by non-Annex I producers may not be well received by Annex 1 countries, 
thereby derailing the potential inclusion of agriculture in future mitigation strategies.  
 
Extension of the forest carbon sequestration subsidy to all regions, while still exempting 
non-Annex I producers from the GHG emissions tax (Scenario B), was shown to 
eliminate this leakage and boost livestock and agricultural abatement by 80% and 50%, 
respectively. Indeed, the efficacy with which forest carbon sequestration incentives can 
contain the leakage of non-Annex 1 agricultural emissions is a striking finding. 
Substantial additional global abatement was shown to be possible by extending the 
agricultural emissions tax to non-Annex I producers (Scenario C). 
  
                                                 
║ Table 2 reports very large negative impacts on real income and food consumption in Russia. This is due 
to high fossil fuel emission intensity of the Russian economy (see section 6 of the SI Appendix for more 
details). 
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Table 2. Description of mitigation policy scenarios A, B and C 
 
 
Scenario 
 

Forest carbon 
sequestration subsidy 

Carbon tax in emitting 
sectors, including 
agric. 

Compensation for 
carbon tax payment 

Annex 
I 

Non-Annex 
I 

Annex 
I 

Non-Annex 
I 

Annex 
I 

Non-Annex  
I 

A  -  - - - 
B    - - - 
C     -  
Notes: Rows correspond to the three scenarios considered in this paper. Columns 
correspond to policy instruments employed in the Annex I and non-Annex I regions, 
respectively. The check marks denote the presence of a given regional policy in each 
scenario. 
 
In evaluating the impacts of land-based climate policies on livelihoods and nutritional 
attainment in non-Annex I countries, we find that the outcomes are quite heterogeneous. 
While modest when climate policies are not imposed on non-Annex I countries, as soon 
as forest carbon sequestration is induced on a global scale, the income and nutritional 
impacts begin to surface more strongly. Food consumption amongst unskilled labour 
households falls in almost all regions under all scenarios, while real income impacts are 
mixed. In contrast, real incomes of representative farm households rise sharply in each 
scenario in nearly every region. The latter outcome is driven by the strong rise in farm 
prices, as global agricultural supplies are restricted in the face of inelastic food 
demands. Of course many farm households also work off-farm and the impact on their 
well-being will be more nuanced, as is the case for those non-farm households that may 
still have agricultural assets. 
 

4 ENABLING ENVIRONMENT FOR IMPLEMENTATION OF GOOD 
PRACTICES: Capacities and Financing (Session A.3.4.) 

4.1 Less industrialized country capacity for implementation 

 
The previous section noted valuable “best approaches” for sub-sector development, 
planning mechanisms, and the evaluation of policy options.  Effective implementation 
of such approaches, however, may be hindered by weak institutions, weak capacity, low 
resources, or policies that are in conflict or misaligned with one another.  
 
The importance of harmonization and coherence across policies has been discussed in 
previous sections.   Here, we present the FAO approach to capacity development, share 
some examples, and draw conclusions. Examples and reflections are drawn primarily 
from the experience of FAO’s Forest Economics and Policy team. The topic of 
financing will be addressed in the following session.  
 
Capacity development at FAO 
FAO is progressively embracing an organizational way of working that is “results 
oriented.” In practice, this means that support activities need to be linked to changes in 
the actions and behaviours of critical stakeholders. For this to happen, activities like 
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knowledge sharing (awareness building, information management, databases creation 
and maintenance, applied research, technical assistance) need to be coupled with skill 
development (e.g., through guidelines, training packages, toolkits) and support to 
implementation.  
 
As of 2010, FAO had adopted a new Corporate Strategy on Capacity Development 
(CD). Formally approved in 2010 and endorsed by the FAO Council during its 141st 
Session in April 2011, the strategy creates the official framework for FAO to engage in 
activities that strengthen the capacities of countries and regions in the areas of FAO’s 
mandate across three dimensions: the enabling environment and the organizational and 
individual dimensions. This strategy builds on the results of past capacity development 
evaluations that found that, while most of FAO CD activities were very relevant, only 
some had been effective and only a few sustainable. The following reasons were 
identified: 
 
• Lack of simultaneous focus on the three dimensions of: individual capacity, 

organizational capacity and the enabling environment to make use of the capacity 
developed.  Past CD efforts concentrated mainly on developing the capacities of 
individuals12. The other two dimensions of CD, i.e., the organizational dimension 
and enabling environment, did not receive enough attention and very few projects 
encompassed all three dimensions13

 

. When CD efforts have intervened over time 
through a series of projects across all three dimensions, they have been effective;  

• Poor design with insufficient attention paid to the context and the potential of IT 
investment to boost capacity. CD activities tended to be based on (i) poor CD needs 
identification across the three dimensions; (ii) inadequate consultations of 
beneficiaries; (iii) insufficient attention to local partners as facilitators and 
implementing agents; (iv) delivery of “one size fits all” packages, in particular when 
programmes/projects targeted several countries; and (v) very limited investment in 
IT. 

 
• Lack of anchorage/institutionalization of CD activities. Most successful CD 

interventions featured links to national or local institutions that provided ongoing 
support and the impetus for continued change. These local institutions should have 
the capacity to back up and scale up projects and initiatives. Selecting the right 
institutional anchor, at the national and local level, requires a very good 
understanding of the country context. 

 
• Too much attention was given to immediate outputs, while very little was given to 

process and impact. Project timelines were too short for sustainable results and 
project modalities were not conducive to sustainable results. The more successful 
modalities for CD interventions were where the emphasis was placed on the way 
FAO engaged with the production of outputs, e.g., policy assistance work whereby 

                                                 
12 Capacity building of individuals is often limited in scale and therefore lacks the critical mass necessary 
for significant change. 
13 Out of 3,000 FAO projects reviewed, 75% concentrated on developing the capacities of individuals, 
23% on the enhancement of organizational capacities and 27% on the enabling environment. At the 
national level, most FAO CD interventions targeted only one dimension, with 32% targeting 2 
dimensions and only 4% targeting all three dimensions together. 
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policy documents were available but local capacities to conduct policy analysis were 
not. The purpose of capacity development is to encourage change and sustained 
processes are required to bring change. 

 
The following figure illustrates the interdependent nature of capacity development as 
envisioned in the new corporate strategy that is necessary to ensure effectiveness and 
sustainability.  
 

The Three Dimensions of CD

For good governance, a three dimensional approach is necessary.
 

  
 
New Challenges and Opportunities for Capacity Development  
In reflecting on the types of capacity development modules developed by the forest 
economics and policy team over the past few years, there is a clear need for capacity 
development that addresses a number of needs, including: 
 
• The development of “soft skills”, such as facilitation and communication. These are 

important skills needed to tap into knowledge and expertise that is already locally 
available and to effectively interact with stakeholders from other sectors.  

• Attending to the inter-sectoral nature of natural resource issues. To be more 
effective, forestry professionals need to become aware of knowledge and tools that 
are outside of their traditional education background, such as finance, negotiation, 
organizational development, stakeholder participation, etc. 

• An experiential way of learning.  
• Attention to the human dimension of capacity development. Capacity development 

is an opportunity to create an expanded sense of possibility among beneficiaries (see 
the case of Guatemala below).  

• Appeal to different beneficiaries. To promote forest finance in less industrialized 
countries, we have a new set of interlocutors: finance professionals that know little 
about forestry.  
 

Recent Shifts in Capacity Development 
Capacity development is increasingly shifting its emphasis: 

• From outputs to impacts and process  
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• From “training”  (with a focus on analytical techniques) to “capacity development” 

(attending to different levels of learning) 
• From a sole focus on individuals’ abilities to focusing on individuals in 

organizational settings, organizational development and institution building 
• Forestry professionals: from experts only to experts and facilitators.  
• From an event to a process (takes time) 
• More emphasis on the policy process, i.e., the formal and informal procedures and 

practices that contribute to policy identification, formulation, implementation, 
monitoring and evaluation.     

• CD as a partnership (coaching and mentoring) 
 
Many of these shifts and their potential are illustrated by the following case that focuses 
on the development of forest finance capacities amongst smallholders, communities and 
indigenous people in Guatemala. 

 
Developing Forest Finance Capacities amongst Smallholders, Communities and 
Indigenous People in Guatemala: an example 

Background 
During a national workshop held in 2007, Guatemala found that insufficient financing 
was a critical constraint to the development of the forest sector, preventing it from fully 
contributing to the country’s sustainable development. Participants identified critical 
bottlenecks in the development of financing instruments. Some of these constraints had 
to do with the limited capacity of forest stakeholders and finance representatives to 
communicate effectively and understand their respective ways of working. Another 
constraint was the lack of economic and financial information needed to properly 
estimate the value of forest assets, future forest earnings and forest investment risks. No 
credible mechanism existed to generate and disseminate this type of information. 
Another critical issue was the fact that though Guatemalan smallholders, indigenous 
groups and forest communities are key stakeholder groups, they did not participate in 
key finance-related policy discussions. For example, their influence was minimal on 
negotiations over the design of forest incentive programs and their participation in 
Guatemala’s REDD+ was minor.   

An Integrated Support Strategy 

In 2009, with the support of the Growing Forest Partnership (GFP) program, three 
interconnected areas were identified as key for generating positive economic, social and 
environmental impacts in the country. These areas included institutional and 
organizational development support (e.g., governance and institutional strengthening), 
capacity development of the target group (e.g., forest finance and entrepreneurship), and 
targeted improvements in the operating environment (e.g., knowledge sharing and 
cross-sectoral coordination).  
Institutional and organizational development  
The “Alianza

The first major action of the GFP programme in Guatemala was to provide support for 
the establishment and development of a partnership called the ‘Alianza Nacional de 
Organizaciones Forestales Comunitarias de Guatemala’ (the National Alliance of 

”  
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Community Forest Organizations) (‘Alianza’). The Alianza was established as a 
platform for Guatemalan small holders, indigenous groups and forest communities to 
develop and speak with a common voice in order to influence national and international 
forest policy. Additionally, with support from the GFP, the Alianza initiated a training 
plan for developing local capacity in several areas of Guatemala.  

Today, the Alianza consists of more than 400 community groups, with about 77,000 
members, and has become a strong platform for engaging people in national decision-
making processes, particularly and as its first priority advocating for forest financing 
policies and instruments that have the potential to benefit local people. This partnership 
represents an unprecedented level of diversity and coordination among community 
forest organizations in Guatemala and demonstrates the enormous potential that lies in 
strong partnerships, as the following section illustrates.14  

Multi-stakeholder fora

Besides the Alianza, other multi-stakeholder fora needed to be strengthened, including 
regional “mesas de concertacion”, the Forest, Biodiversity and Climate Change Group, 
and the program for Reduction of Deforestation and Forest Degradation (REDD+). The 
Alianza participation in these fora is critical as there is broad concern about how to 
adequately include local communities,and ensure they are not harmed by climate change 
actions.  

  

A process to develop and implement a national forest financing strategy (NFFS) was 
initiated in November 2007 and received final approval from the Board of Directors of 
the Guatemalan Forestry Authority (INAB) in 2009. This process set out to improve the 
flow of information and ideas between the forestry sector and the finance sector. The 
NFFS was also established to explore various options for improving access to finance 
amongst forest stakeholders. In the implementation of the strategy, Alianza played a key 
role; the network engaged in various fora focused on innovative new programs and 
funding sources to ensure inclusion of forest community interests and perspectives. One 
financing instrument prioritized by the Alianza was the institutionalization of PINPEP, 
a forest incentives program originally supported by the Dutch government.  

A National Forest Finance Strategy and financing instruments 

The Forest Finance Intelligence Unit

In 2009, a Forest Finance Intelligence Unit was created. Initially supported externally 
by the Growing Forest Partnerships program, the Unit is now fully supported by the 
Guatemalan National Forest Authority (INAB). The Unit provides forest finance 
information and capacity building opportunities for foresters and finance professionals. 
This facilitates the development of pre-investment initiatives (business cases) for forest 
stakeholders and allows finance professionals and institutions to better assess the 
attributes of forestry projects.  It also supports the piloting of a mechanism to market 
small-diameter wood products from forest plantations. 

  

Capacity development of the target group 

As mentioned, within INAB, a small team was appointed to establish a Forest Finance 
Intelligence Unit to follow up on the implementation of finance instruments identified 
as likely to be beneficial for smallholders and forest dependent communities. To 

                                                 
14 Grouwels and Schweitzer Meins, 2011. 
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complement the efforts of the Unit, GFP has provided support to the Alianza and its 
member organizations to focus specifically on building local forest-based entrepreneurs’ 
capacity to develop and market viable business plans. This has been carried out through 
training workshops and exchanges focused on improving market competitiveness and 
developing projects, guidelines and management strategies and protocols.   

It is important to enable local communities and actors to drive their own social and 
economic development because they are best placed to consider local realities, needs, 
aspirations and dynamics. By working together in partnerships, these community actors 
can more easily organize training and other capacity-building activities, for example, to 
support the preparation of well-structured and fiscally sound business plans for 
investors and donors. 

Improvements in the operating environment 
Another challenging issue identified by stakeholders in Guatemala was the fact that 
several public agencies have jurisdiction over forest resources. Yet, their policies, 
procedures, and ways of working, are not harmonized. To address this problem, an 
inter-ministerial committee was established to coordinate and make more effective their 
activities, avoiding policy and legislative confusion, overlaps, and lack of clear 
direction.  Participants in this group include: the Ministry of Environment (MARN), 
Ministry of Agriculture (MAGA), the Forestry Authority (INAB), and the National 
Council for protected areas (CONAP).   

 

One Initial Achievement: the institutionalization of PINPEP 
On 17 November 2010, at the Congress of the Republic of Guatemala, el Programa de 
Incentivos Forestales a Pequeños Poseedores de Tierras (PINPEP) (Forest Smallholders 
Incentives Program) was signed into law (Decree No. 51-2010). The law was passed, in 
large part, as a result of lobbying by and inputs from the Alianza, showing its increasing 
strategic importance in policy decision-making.15

The new law, which sets aside 0.05 to 1.0% (the equivalent of several million US 
dollars each year) of the national budget for forest management and reforestation 
incentives, has the potential to dramatically impact forest communities all over 
Guatemala, as people can access PINPEP funds regardless of whether they actually own 
the land in question. This is a major step forward in addressing the difficulty of 
providing financial support to indigenous and local people who frequently have 
traditional rights to use forest areas but do not necessarily have legal ownership. It is 
expected that more than 400,000 people with smallholdings, though no legal registration 
of ownership, may directly benefit from PINPEP. Additionally, community forestry 
organizations will play an active role in the technical decision-making body of PINPEP, 
which will ensure their perspectives contribute to the shaping of PINPEP’s 
implementation in the future.

  

16

 
  

PINPEP itself dates back to 2005, when the Instituto Nacional de Bosques (INAB) 
implemented a programme with funding from the Dutch government to alleviate the 
food crisis in municipalities where poverty rates were too high and people had no 

                                                 
15 Instituto Nacional de Bosques Guatemala, 2011.  
16 Instituto Nacional de Bosques Guatemala, 2011.  
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alternatives for extra income, due to drought, low development rates and few job 
opportunities. The PINPEP law institutionalises the existing programme originally 
funded by the Dutch government and assigns it a budget from the public funds. PINPEP 
is a program that represents an interesting example of the institutionalization of a pilot 
project.   
 
Concluding Messages 
• Capacity development is a key ingredient for the implementation of good practices. 
• When designing a capacity development intervention, start with the end in mind. 

Ask those requesting your support: What are the results that we seek? Who will 
generate it? Through which actions and behaviors?  

• The nature of capacity development has changed to reflect the drivers and dynamics 
of individual and organizational behavior. To be effective and sustainable, capacity 
development needs to attend to the multiple dimensions of individuals, 
organizations, and the operating environment 

• To become more “capable”, individuals need more than knowledge. Three essential 
ingredients to have are motivation, capacity, and resources. 
 

Additional Information Can Be Found at: 
 
On the Guatemala case:   
• The Growing Forest Partnership: http://growingforestpartnerships.org/.  
• Instituto Nacional de Bosques (INAB) of Guatemala: http://www.inab.gob.gt. 
 
On capacity development: 
http://www.fao.org/capacitydevelopment/capacity-development-home/en/.  
 

4.2 Financing  

 
Climate Change Financing Needs in Forestry and Agriculture 
 
About 30% of the global green house gas (GHG) emissions come from agriculture and 
forestry, including land use changes (LUC) related to those sectors. The increasing 
emissions from LUC and emissions from deforestation and forest degradation are 
mostly seen in less industrialized countries. At the same time, the adverse impacts of 
climate change on agricultural yields are also foreseen to be more significant in less 
industrialized countries; among the most vulnerable groups are the rural poor who are 
highly dependent on agriculture, as shown in the figure on vulnerability below. 
Therefore, climate change investments reducing emissions from deforestation and 
forest degradation (REDD), LUC and agriculture need to be combined with co-
benefits for adaptation and food-security. In the forestry sector, the “+” added to the 
original REDD integrates other important forest services in sustainable forest 
management with co-benefits for carbon stocks and sequestration, biodiversity, climate 
change resilience, and water and soil resource conservation. In the agriculture sector, 
climate smart agriculture and conservation agriculture are examples of approaches that 
integrate climate change mitigation, adaptation and food security.  
 

http://growingforestpartnerships.org/�
http://www.inab.gob.gt/�
http://www.fao.org/capacitydevelopment/capacity-development-home/en/�
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Strategies and instruments to overcome climate change financing constraints in forestry 
and agriculture are particular important for smallholder farmers and forest owners. 
These strategies and instruments should include financing instruments for: 
 

• Transition funds. Up front capital for the costs of adopting climate change 
mitigation and adaptation measures and practices. 

• Payment for ecosystem services. Schemes to value ecosystem services and 
compensate users for mitigation and adaptation activities.  

• Insurance and guarantee costs. Schemes to reduce climate-related agricultural 
production risks at low transaction costs.  

• Support capacity building and transaction costs. Aggregation in measurement 
and monitoring systems; capacity building in extension systems, financial 
institutions or certification bodies to lower the barriers for farmers to participate 
in the carbon market; or supply chain initiatives that leverage private sector 
finance.  

 
It is difficult to calculate the financing needs for climate change mitigation and 
adaptation in relation to NRM in agriculture and forestry at a global level. The UK 
Office of Climate Change (Johan Eliasch, 2008) estimates that halving deforestation by 
2030 will require funding of USD 17-28 billion per year. UNFCCC estimated in 2007 
that USD 50-170 billion per year, including 28-67 billion per year for less industrialized 
countries, is needed for climate change adaptation. To address the need for climate 
change financing, a variety of financing sources have become available in the last 
decades to cover some of the needs in each country. The various sources seem almost 
overwhelming but they can be grouped into three main categories: 
 

• Private and public funding where CC is mainstreamed into sector development 
• Fund-based financing: UNFCCC & bilateral, multilateral, national funding 
• Market-based finance: UNFCCC Clean Development Mechanisms (CDM); 

International Emissions Trading on compliance markets; and voluntary carbon 
market 
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Funding Opportunities under the UNFCCC 
 
The partners to the United Nation Framework Convention on Climate Change 
(UNFCCC) have established both fund-based financing mechanisms and market-based 
mechanisms, the latter under the Kyoto Protocol. These mechanisms build on the 
UNFCCC principle of ‘common but differentiated responsibilities’ that recognizes that: 
historically, industrialized countries have contributed the most to the climate change 
problem; industrialized countries have more resources to adapt; and less industrialized 
countries are both more vulnerable to the predicted adverse effects of climate change 
and significantly less able to adapt to them. Based on these recognized conditions, the 
UNFCCC establish the obligation of the Annex I countries (Countries members of 
OECD in 1992 plus countries with economies in transition (EIT)) to reduce GHG 
emissions and the obligation of Annex II countries (Countries members of OECD in 
1992) to provide financial resources to enable less industrialized countries to meet their 
obligations under the Convention as shown in the table below.’ 
 
 

To implement the financing obligations, several funds and mechanisms have been 
established and are operational under the UNFCCC as follows17

 
: 

• 1991: The Global Environmental Facility (GEF) CC Window for climate 
change mitigation (CCM). Has co-financed LUC and sustainable forest 
management projects in non-annex I countries for a total amount of USD 1.7 B 
since 1991. The donors have pledged USD 1.4 B for the CCM focal area for the 
GEF-5 period 2010-2014, where USD 190 M are estimated to be allocated for 
LUC and SFM projects. See the box below on how to access these funds. 
 

• 2001: Special Climate Change Fund (SCCF) and the Least Developed 
Countries Fund (LDCF).  In 2001, the SCCF approved USD 130 M for co-
financing adaptation project in non-annex I countries. Pledges have increased in 
recent years but there is significantly more demand for these resources than 
resources available. In 2001, the LDCF approved USD 180 M for co-financing 
adaptation project in LDCs. The pledges now allow each LDC to access a total 
amount of USD 12 million. The LDCF and the SCCF are managed by the GEF 
Secretariat and follow the same project cycle and format as GEF projects. 
Please see the box below on how to access these funds  

                                                 
17 The years indicate the year the mechanism has become operational 

All Countries Annex I:  Annex II:  
UNFCCC: 
Prepare & regularly update national climate 
change mitigation and adaptation programs; 
Participate in climate research, systematic 
observation and information exchange, and 
promote education, training and public 
awareness relating to climate change; 
Compile an inventory of their greenhouse 
gas emissions and submit reports and 
national communications on the action(s) 
they are taking to implement the 
Convention. 

UNFCCC: 
Commitment to the non-legally binding 
aim to return their GHG emissions to 
1990 levels by the year 2000  
Kyoto protocol (Annex B) 2005: 
1. Reduce GHG emissions by 5% 
from 1990 levels in the period 2008-
2012 
2. Can be completed by financing 
mitigation projects in non-annex I 
countries (CDM), LULUCF and 
REDD 

UNFCCC: 
Provide financial 
resources to enable 
less industrialized 
countries to meet 
their obligations 
under the Convention  
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• 2006 Kyoto Protocol: The Clean Development Mechanism (CDM). The 

CDM is a market-based mechanism allowing GHG emitters in Annex I / Annex 
B countries to compensate for part of their emissions by buying certified 
emission reductions (CER) from climate change mitigation projects in non-
Annex I countries (see further illustration under Carbon Market section below). 
As of January 2011, there were nearly 6,000 projects in the pipeline under the 
CDM. However, the mechanism only includes aforestation and reforestation 
in relation to NRM in forestry and agriculture, of which these projects are still 
very few.  
 

• 2009 Kyoto protocol: The Adaptation Fund. This fund is capitalized by a 2% 
fee on the projects entering the CDM in addition to contributions from 
individual donors. The fund can be accessed through national and multilateral 
accredited execution agencies. Since 2009, the fund has approved USD 130 M 
for adaptation projects in non-Annex I countries and USD 250-300 M are 
expected to be available in 2012.  
 

How to access GEF, SCCF and LDCF funds

Country 
proponents 
prepare GEF/ 
LDCF/SCCF 
project concept 
(PIF) supported by 
a GEF Agency 
(UN or MDB)

GEFSEC 
technically 
clears PIFs

Country 
GEF focal 
point 
endorses the 
PIF

The GEF or the 
LDCF/SCCF 
Council 
approves work 
programme of 
PIFs

• USD 1.4 B has been pledged for the 
GEF CCM focal area for the GEF-5 
period 2010-2014 distributed via an
individual assignation to each non-
annex I country
• USD 12 M are currently available
per country under LDCF

• The Country GEF focal point coordinating the programming of GEF, LDCF, and 
SCCF resources is normally placed in the Ministry of Environment

• FAO supports its member countries in preparing and implementing adaptation 
and LULUCF projects but also transfer of low-carbon technologies and renewable 
energy projects in the agriculture, forestry and fisheries sectors under GEF, LDCF, 
and SCCF.  

    
Comparing the estimated funding needs with the funds thus far channelled under the 
UNFCCC, it is clear that the various financing mechanisms are only contributing a 
minor part of the needed resources. Around USD 100 M/year has been provided for 
LUC and forestry since 1991, compared to an estimated USD 17-28 B/year needed and 
around USD 50 M/year has been provided for climate change adaptation since 2001, 
compared to USD 28-67 B/year needed. Other challenges are how to include REDD+ 
and agriculture in the CDM and how to combine the project-by-project fund approach 
with an approach able to achieve sector transformation. To meet these financing 
challenges and to speed up GHG emission reductions, important agreements were 
reached during the Conference of the Parties in Cancun in 2010, including:  
 

• Fast-Start Finance:  
– Approaching USD 30 billion for the period 2010-2012  
– Balanced allocation between adaptation and mitigation  

• Long-term Finance:  
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– USD 100 billion per year by 2020, a part of which will go through the 
Green Climate Fund  

– New and additional/Predictable and adequate 
– Mitigation/adaptation  
– Sources: Public/private, Bilateral/multilateral, Alternative sources 

• Improvement of the CDM - inclusion of REDD+ 
• National Appropriate Mitigation Actions (NAMA) to be registered under the 

UNFCCC and financed by domestic investments and international financial 
support 

 
Negotiations on the operational and legal issues for the implementation of the Cancun 
agreement are difficult and still ongoing. Further to these new developments under the 
UNFCCC, it is also clear that other financing opportunities (not necessarily directly 
linked to the Convention) will be important for meeting the mitigation and adaptation 
challenges. One of these opportunities is the carbon market. 
 
Carbon Markets 
 
The carbon markets were initiated with the CDM under the Kyoto Protocol but, since 
2005, have evolved in other and more important compliance and voluntary markets. It is 
expected that some of the experiences gained in these other markets in the post-Kyoto 
scenario will improve a post-Kyoto agreement on market-based instruments for climate 
change mitigation financing. Carbon markets allow GHG emitters to compensate for 
part of their emissions by buying certified emission reductions (CER) from climate 
change mitigation projects. In the illustration below, this transaction is between emitters 
in Annex I / Annex B countries and non-annex II countries, as it is established under the 
CDM; in other markets, however, the exchange can also be between emitters in non-
annex I countries and mitigation projects in non-annex I countries, for example. 
 

Emission 
cap

Actual 
emissions

Buyer

CERs

Carbon Value ($)

Annex I Country
(e.g.,  Switzerland)

Non-Annex I Country
(e.g., Botswana)

Seller

A reduction project 
reduces 

GHG emissions 

How does the carbon markets work –example CDM

 
 
The carbon market reached in 2010 a total value of USD 142 billion, where the 
European Union Emission Trading Scheme (EU ETS) constitutes the far most important 
share (84%) (See figure below). The EU ETS is based on an Assigned Amount Unit that 
each industry is allowed to emit; eventual emissions above this limit should be 
compensated for by buying CER from mitigation projects in the carbon market through 
the ETS. Some of the current challenges under discussion in relation to moving forward 
with carbon markets financing are regarding technical questions on how to agree on 
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harmonized methodologies for Measurement, Reporting and Verification (MRV) of 
carbon stocks and fluxes as the basis for CER to be traded in relation to REDD+, LUC 
and agriculture mitigation projects. The EU ETS has, until now, not included this type 
of project. Even though the voluntary markets (Chicago Climate Exchange, VCS, CAR, 
Gold Standard, CCX bilateral, etc.) only constituted 0.3% of the total carbon markets 
value in 2010, these markets are very important for moving forward. Many of the 
voluntary market mechanisms include REDD+, LUC and agriculture mitigation 
projects; innovations in MRV and CER methodologies have been achieved and offer 
experiences on how to include these sectors in the CDM in a harmonized manner post-
Kyoto. 
  
 
 

 

 
 
 
 
 
 
 
Other Financing Opportunities 
 
The list of other available financing mechanisms is long. The UN institutions and the 
Multilateral Development Banks have developed mechanisms to support their member 
countries in REDD readiness, as well as in the development and implementation of 
adaptation and mitigation investment plans. Various donors have established bilateral 
initiatives to support the climate change mitigation and adaptation agenda and many 
countries have established national financing mechanisms. Some examples are provided 
below but are far from representing a complete list. Possibly the most important sources 
of financing for achieving sector transformation, i.e., to a climate resilience and low-
carbon path (which are not fully captured in the list below), come from private and 
public funding, where climate change is mainstreamed into land-use planning and 
management and into the development of the agriculture and forestry sectors. 
 

• Multilateral financing: 
- UN-REDD : prepare and implement national REDD strategies – US$ 97 million 
- WB- Forest Carbon Partnership Facility: REDD readiness - US$ 320 million 
- WB in collaboration with MDBs - Forest Investment Program under the 

Climate Investment Funds - US$262 million 
- UNDP MDG Achievement Fund - tackle poverty and speed up progress on 

MDGs – US$ 710million 
• Bi-literal financing:  
- International Climate Initiative (Germany)  
- Hatoyama Initiative (Japan)  
- Norway Climate and Forest Initiative (Norway)   
- Environmental Transformation Fund (UK) 
• National Funds:  



Addressing long-term development challenges: from short-lived interventions to lasting achievements 53 
Natural resources and development 
   

- National Fund on CC and the Amazone Fund (Brazil),  
- Yasuni ITT Trust (Ecuador),  
- Climate Change Trust Fund (Indonesia),  
- Climate Change Resilience Fund (Bangladesh) 

 
Key concluding points 

• CC investments involving sustainable NRM provide important opportunities for 
co-benefits between mitigation, adaptation, and food security through REDD+, 
conservation and Climate Smart Agriculture (CSA) 

• Current financing levels for climate change in agriculture and forestry must 
increase significantly to keep the temperature increase below 2oC and ensure 
adaptation to adverse impacts 

• The Cancun agreement is an important step to include REDD+, LUC and 
Agriculture in the Clean Development Mechanism (CDM), supported by 
experiences from the voluntary carbon market 

• Even though the Cancun agreement aims at a significant increase in climate 
change funding, mainstreaming of CCM and CCA in other private and public 
financing of sector development is possibly more crucial when moving from a 
project-by-project approach to the needed sector transformation in forestry and 
agriculture. 

5  INTRODUCTION TO TOOLS AND GUIDELINES  
Four main areas requiring tools and guidelines include: 
 

• The need for the integration of Climate Change into sector policies 
(agriculture, livestock, forestry, fishery, energy); 

• On-going changes and upgrading on the way to identify and appraise policy and 
projects (upgrading planning approaches), which require adequate analytical 
tools; 

• A need for community-based planning and local stakeholders’ mobilisation 
methods in forestry, watershed management and climate adaptation; and 

• A need for appropriate implementation delivery mechanisms  (PES) in 
forestry, watershed management and climate mitigation. 

 
In line with these expressed needs, this section will provide a general overview of some 
tools and approaches already developed or in development that are designed to support 
policy and planning decision-makers. These tools are listed in the table below, 
distinguishing (i) process oriented guidelines, (ii) quantitative analytical tools, (iii) field 
oriented participatory planning approaches and (iv) implementation approaches. 
  



54 High-Level Policy Learning Programme 2011  
Issue paper 

 
 
 
Current demand 
of Tools 

Typology 
of tools 

Tools 
presented 

Integration of Climate 
Change in sector 
management 

Process oriented 
Guidelines 

• Negotiation and mediation techniques in 
agriculture (conflict management) 

• Guidelines on integrating CC for the 
forest management 

Upgrading planning 
approaches 

Quantitative 
analytical tools 

• Adaptation analytical Tools  
• Ex-ante Appraisal Carbon-balance Tool 

(EX-ACT) 
• Carbon foot print methods 

Community-based 
planning approaches 

Field participatory 
planning 

• Planning for community-based 
adaptation  

Delivery mechanisms Implementation 
support 

• How to implement the Payment of 
Environment Services (PES) Approach? 

 
 
What are the characteristics of decision-making support tools linked with Natural 
Resource management in development? 
 

• Integration: Actions to address climate change and development have to be 
complementary and reinforce one another. While this is apparent in several 
cases, decision-makers often face complicated choices when prioritizing certain 
adaptation actions over others.  

• Trade-off: This is particularly true for measures that imply trade-offs across 
geographical, cultural, social and temporal scales and calls for policy 
frameworks that can better meet development and environmental needs while 
addressing climate-related impacts. 

• Prospective analysis: The true goal in integrated decision-making support is to 
provide the decision-maker with the ability to look into the future and to make 
the best possible decision, based on past and present information and future 
predictions. In the case of sustainable development, this entails being able to 
predict in advance the risk and vulnerability of populations and infrastructure to 
hazards, both natural and man-induced 

• Uncertainty: Policy-makers in the less industrialized world now face the 
challenge of accounting for a new source of uncertainty related to the impacts of 
climate change and the outcomes of the strategies proposed to adapt to them. 
Immunity to uncertainty is a key principle for decision-making in a changing 
climate.  
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6 UNDESTANDING SELECTED TOOLS (Session B.3.2) 
 
6.1 Selected Process-Oriented tools and Guidelines  
 

6.1.1  Negotiation and Mediation Techniques for Natural Resource 
Manaagement  

 
Natural resource management usually involves the active participation of a diversity of 
actors who often possess a range of different interests, needs and priorities. 
Decentralization and the embracing of participatory approaches has added to the 
complexity of stakeholder relations by bringing together such diverse groups as state 
resource managers, local resource users and non-governmental organizations (NGOs) of 
varying sorts. Even where traditions, customs, rules, laws or policies govern competing 
access to and use of natural resources, conflicts and disputes inevitably arise.  

The necessity of addressing conflict is now acknowledged as an essential aspect of 
sustainable livelihoods and participatory development. Conflict management that 
follows the principles of sustainable livelihoods seeks to facilitate consensual 
negotiation as a means for stakeholders to deal with – and hopefully resolve – their 
perceived incompatibility of interests. It provides a peaceful and balanced setting for 
people to reach mutually acceptable agreements. Ideally, conflict management should: 

• Enhance people’s knowledge of approaches, skills, tools and techniques, 
particularly for conflict analysis, consensual negotiations and mediation, to 
identify and overcome constraints in the development process; 

• Strengthen relationships and build trust within and among groups; 
• Increase the capacity of communities, organizations and institutions to solve 

problems; 
• Contribute to strengthening the institutional arrangements that regulate access to 

and use of natural resources; and 
• Foster increased flows of income and benefits through improved access to and 

management of natural resources. 
 

Ways of Managing Conflict 

The different ways for making decisions and managing conflict are often portrayed as a 
continuum (figure 2.1) that extends from avoidance of the issue, through forms of 
negotiation and the legitimate use of power by the legal institutions of government, to 
violent exchanges such as industrial action or war.  
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The following brief descriptions are made to understand the main distinctions: 

Negotiation: a discussion and decision-making process among opposing parties. It aims 
at finding an agreement to end the dispute. 

Mediation: the process whereby an acceptable third party with limited or no 
authoritative decision making power assists the main parties in a conflict to resolve their 
dispute.  

Mediators cannot personally ensure that agreements will be reached – they can only be 
responsible for ensuring a quality process and establishing mutual respect among 
parties. 

Nevertheless, conflict managers have a responsibility for assessing the chances of 
mediation producing an outcome that is fair to all parties – it is part of the mediator’s 
ethical obligation not to allow processes in which poorer or less powerful people are 
taken advantage of. This includes weighing potential benefits against the actual costs 
arising from participating in the process: time, money and other resources, as well as the 
resignation and passivity of weaker parties, which might result from failed attempts.  

Arbitration: an informal process where the conflicting parties submit the issues at 
stake to a mutually agreeable third party, who makes the decision for them. 

Conflict
avoidance

Increased coercion
and likelihood of 

win-lose outcome

Negotiation Mediation

Informal 
decision making 

by conflict parties

Extralegal
coerced
decision 
making

Informal 
third party

decision making

Legal (public),
authoritative
third-party

decision making

Arbitration Adjudication Nonviolent
directive
action

Violence

Figure 2.1: Continuum of Conflict Management Approaches
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Adjudication: a process whereby an authority (a judge or other official) makes a 
decision based on the norms and values of the society and in conformity with legal 
statutes. 

 

One of the fundamental distinctions between these various forms lies in who is 
responsible for making the final decision. The extremes of this continuum – avoiding 
the issue and unilateral use of power – represent the greatest losses of control and 
hence the greatest risks to the disputant parties. In other words, parties have the greatest 
degree of control when they are directly involved in decision making. This is the case 
when they negotiate. Negotiations can be direct (without assistance) or indirect (with 
assistance provided by a third party in the form of a mediator).  

The mediators help with the process of negotiations and leave substance content and the 
ultimate decision to the negotiating parties. The goal of their intervention is to improve 
communication and understanding on the procedures and create the psychological 
conditions necessary for productive talks.  

The process of decision making and its likely effects on the parties is equally as 
important as who makes decisions. The further towards the right of the continuum, the 
more likely the decision is premised on one party being right and one wrong. The 
outcome therefore tends to produce a winner and a loser. 

Important Points to Remember  

In conflict management, there is no one best way that works in all situations. Deciding 
the most appropriate and legitimate means of addressing a conflict will depend on the 
situation.  Certain contextual differences to keep in mind might include:  

• Parties’ capacity to manage conflict (negotiate); 

• The openness of each party to using it; 

• The amounts and kinds of resources required to implement it; 

• The risks and opportunities entailed; and 

• The likely impacts on relationships.  

 
Options will vary in terms of the: 

•   Legal recognition of processes and outcomes; 

•   Privacy of the approach; 

•   Specialization required by the third party that might be assisting in conflict 
management; 
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•   Role and authority of any third party that might be involved; 

•   Type of decision that will result; and 

•   Amount of coercion that is exercised by or on the disputing parties. 

The different ways to resolve conflicts can - and arguably should - be used in 
combination. For example, nonviolent industrial action can lead to negotiations and 
outcomes of an informal negotiation may be made binding by being expressed in a 
legally binding agreement.  

In negotiations, it is important to remember that the people involved in the deliberations 
are not usually the only ones involved in making decisions. Conflict parties usually 
represent and are responsible to wider constituents (family, social group or community). 
These constituencies must have sufficient opportunities to contribute to the negotiations 
and need to be regularly informed about the developments and changes in the 
negotiation process so that they are not surprised with the final outcome. 

Preparations for negotiations involve: 

• Informing people (the stakeholders) about the negotiation process, so that they 
become the owners of the process.  They should be kept informed about the 
range of options and the need to take into consideration one another‘s interests. 

• Choosing the right place and time for negotiations. 
 

It should be noted that consensual negotiation, like all forms of conflict management, 
has limitations. For example, it may not be appropriate in dealing with violent conflicts 
involving high levels of insecurity among stakeholder groups. Such critical situations 
require specialized approaches to addressing conflict. It may also be difficult to use 
consensual negotiation in cases where enormous differentials of power separate 
stakeholders, making the negotiating field and process highly uneven.  

Nonetheless, in appropriate settings, negotiation and mediation techniques can serve to 
enhance people’s capacity to address natural resource conflicts in a peaceful and 
participatory manner that facilitates the creation of mutually acceptable outcomes. 
Consensual negotiations also provide the basis for enhancing or developing 
collaborative working relationships among diverse stakeholders in natural resource 
management. 

Conclusion 

Collaborative conflict management procedures, such as interest-based negotiations, 
have considerable potential in addressing natural resource conflicts. However, conflict 
managers must not assume that collaborative conflict management procedures are 
always possible or desired. Instead, it is only through a careful assessment process, 
which is part of the preliminary conflict assessment, that conflict managers and 
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disputing parties can find out whether either negotiation or mediation has a chance of 
succeeding in producing a good outcome. 

A good and fair outcome does not necessarily require settlement of all the issues at 
stake. Even if full resolution is not possible, parties in conflict may still prefer a partial 
settlement or trial solution rather than having no solution at all. 

 

Further Reading  

• FAO. 2002. Community-based Forest resource conflict management: A training 
package. Rome. 

• FAO. 2003. Natural resource conflict management case studies. Rome 
• FAO. 2005. Negotiationand Mediation techniques for natural resource 

management. Rome. 
 
 
 
6.1.2   How to implement the PES approach  

 
The growing role of the PES approach today reflects underlying changes in 
environmental policy and the private sector worldwide. “From a situation dominated by 
centralized regulatory approaches to environmental governance, there is now a greater 
emphasis on decentralization, flexible mechanisms, the private sector as a provider of 
public services, corporate self-regulation, consumer sovereignty, and civil regulation. 
Greater flexibility opens opportunities for PES mechanisms, with both the public and 
the private sectors taking advantage of this flexibility” (B. Swallow, personal 
communication, 2007).  

 
Hundreds of PES schemes are now being implemented, in both less industralized and 
industrialized countries, primarily for forest-based environmental services.  It is 
important to emphasize, however, that PESs are only one of the potential tools for 
increasing the provision of environmental services. Others include information 
provision, policy reforms to reduce market distortions, command-and control 
regulations and taxation. 

 

Payment for ecosystem services has emerged as a substitute or supplement to spatial 
planning and regulatory schemes in the governance of watersheds (Engel & al, 2008).  
Society generally attaches a high value to the positive externalities of watershed 
landscapes and will take action to guarantee that they are provided for and conserved.  

 

This is the primary justification for the public funding of watershed management 
programmes. Command and control approaches to protecting the flow of benefits from 
watershed landscapes have often failed, so efforts have recently been made to create 
markets for these externalities. Under such payment for environmental services (PES) 
mechanisms, the beneficiaries of externalities or services pay the providers. This 
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transforms an externality into a tangible income for service providers. When providers 
and beneficiaries are located in the same watershed, most environmental services of 
interest are water-related, and depend on the type of water use, hydrological regime and 
geological features of the watershed, in addition to climatic factors (FAO18

 

, 2006). 

Upgraded Delivery Mechanisms and Services: PES and environmental social 
safety nets 
Within Climate change supportive projects, there is a main challenge linked with the 
effective adoption of improved cropping, soil and land management, and forest 
management techniques; this encourages the adoption of an effective delivery 
mechanism to support and encourage farmers to implement these mitigation and 
adaptation actions.  
 
Among the tools used to ensure adoption, there is a set of supportive, control-based, 
subsidy-supported or incentive policies to be considered.  We will focus on PES 
(Payment for Environmental Services) as an 

 

economic instrument designed to provide 
incentives to land users for agricultural practices that are expected to result in continued 
or improved service provision. 

 
 

There are different types of PES that are currently used: 
 

• Direct payment schemes are the most common type of PES programmes. In 
these cases, the government pays landowners, on behalf of civil society, to adopt 

                                                 
18 FAO, The new generation of watershed programmes and projects, FAO Forestry Paper 150, ICRAF ICIMOD, 
EOMF, REDLACH, 2006 
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improved land management options and, thus, address a particular 
environmental problem. Normally, these schemes are financed entirely by the 
government, on behalf of society, but they may also include contributions from 
the private sector. 
 

• Product-based PES schemes, where consumers pay a "green premium" in 
addition to the market price of a product or service, in order to ensure an 
environmentally friendly production process, which is verified through 
independent certification. When consumers choose to pay this price-premium, 
they are also choosing, in a sense, to pay for the protection of environmental 
services. Ecolabelling certification programmes have been developed for a 
variety of products, including shade-grown coffee, organic farming and certified 
timber. 
 

• In combination with other incentive mechanisms: PES can be used to meet 
government or a regulatory body limits ("caps") on the amount of emissions or 
pollution permitted in a given area.  They can respond to the demand of credits 
from cap and trade schemes for carbon or biodiversity offsets.  
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China Success Story: Reversing Deforestation through PES and Land Policies  
 
China recognizes the key role forests play in watershed protection, control of 
desertification and air pollution, and carbon sequestration and habitat conservation.  It 
complements these institutional reforms by regionally adapting support to farmers and 
community investments in natural capital. China has transferred forest land from public 
sector control to farm families and community groups. Programs entailing payments for 
environmental services in forests and for the conversion of agricultural land to forest 
cover are ongoing. China has succeeded in reversing deforestation and is now a “net 
sequesterer of carbon” from forests. Forest cover increased from 120 million ha in 1980 
to 180 million ha in 2010, an achievement that is all the more remarkable since China is 
“fertile land and forest-scarce”, with an average of only 0.14 ha of forest land per capita. 
The restoration of forest cover in China is the result of policies that had as their initial 
objective the restoration of environmental balance and the securing of raw material 
supplies. There were substantial investments in tree planting across the country.  
 

Carbon Balance and Funding Sources 
Carbon balance appraisal could become a key factor in the preparation of “Agriculture’s 
entry into the carbon funding, which is an essential and economically viable way to 
reduce existing concentrations of greenhouse gasses (GHG) and help stabilize the 
changing climate19

 
”. 

Mitigation finance could be either public or market-based and integrated with existing 
official development assistance (ODA). Rural development projects involving the 
implementation of sustainable land management practices could therefore obtain funds 
from C finance related to mitigation benefits. In this perspective, environmental analysis 
within project formulation needs to switch from qualitative to quantitative appraisal 
with a focus on the effective carbon-fixing and GHG reduction capacity of the future 
project. 
 
  

                                                 
19 Sustainable food laboratory, available at www.sustainablefoodlab.org/filemanager/download/14489/ 
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In 2008, UNEP identified over 50 different bilateral and multilateral funding sources 
accessible to less industrialized countries for CC management. Some are referred in the 
table below:  
 
List of financing sources:  
 

 

• Adaptation Fund  
• Africa-EU Renewable Energy 

Cooperation Programme (RECP)  
• Amazon Fund  
• Asian Development Bank (ADB) - Clean Energy 

Financing Partnership Facility (CEFPF)  
• Asian Development Bank (ADB) - Energy4All  
• BioCarbon Fund (BioCF) of the World Bank  
• CASCADe programme  
• Community Development Carbon Fund (CDCF) 

World Bank  
• Congo Basin Forest Fund (CBFF)  
• Energy+ (NORAD)  
• EU - Energy Facility Pooling Mechanism / ACP-

EU Energy Facility  
• Forest Carbon Partnership Facility (FCPF) – 

World Bank  
• GEF Small Grants Programme: Climate Change  

• GEF Trust Fund - Climate Change focal 
area  

• German International Climate Initiative  
• Hatoyama Initiative  
• Intelligent Energy - Europe II Programme   
• International Climate Fund (ICF)  
• International Forest Carbon Initiative  
• Least Developed Countries Trust Fund 

(LDCF)  
• Special Climate Change Fund (SCCF)  
• The Energy and Environment Partnership 

Program with the Mekong Region (EEP 
Mekong)  

• UNEP's Rural Energy Enterprise 
Development (REED) Programme  

• UN-REDD programme  
• USAID Development Grants Program  
• Climate Investment Funds (CIF)  
 

 

6.1.3     Guidelines on Integrating CC into Forest Policy Frameworks 

 
The Forestry Department of FAO and the National Forest Programme Facility have 
initiated a joint effort to assist countries in addressing emerging policy issues related to 
forests and climate change through integrating climate change considerations into 
national forest programmes. 

The crucial role of forests in climate change mitigation and adaptation is now widely 
recognized at the international level. Climate change will have major implications on 
the sustainable management of forests. In most countries, adjustments to forest policies, 
legislation and institutions will be needed to facilitate effective and equitable mitigation 
and adaptation measures. With regard to mitigation, countries may wish to amend forest 
policies to give more weight to forests' carbon sinks and storage functions. Similarly, 
steps may be needed at the forest policy level to promote appropriate adaptation 
responses. The impacts of climate change on the provision of forest goods and 
environmental services are becoming increasingly evident in many parts of the world. 
Climate change is expected to pose a major challenge for the livelihoods of forest 
dependent people as well as for forest product-dependent sectors of the economy. 

In many countries, forest and climate-related policies are the competencies of different 
sections of government and involve different groups of stakeholders and experts. The 
exchange of information across administrative or sectoral boundaries on issues 
surrounding forestry and climate change is often limited. As a consequence, in many 
countries, climate change issues have not been fully addressed in national forest 
policies: forestry mitigation and adaptation needs at the national level have not been 
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thoroughly considered in national climate change strategies and the cross-sectoral 
dimensions of climate change impacts have not been fully appreciated. 

It is important that the forest sector devise ways to address mitigation and adaptation 
challenges and opportunities in national forest policies. National forest programmes 
have been recognized by the international dialogue on forests as the framework to put 
international agreements into practice and as the platform for addressing issues related 
to sustainable forest management, including climate change. 

As part of the effort, FAO and the NFP Facility have developed “Climate Change for 
Forest Policy-Makers - An approach for integrating climate change into national forest 
programmes in support of sustainable forest management”. This tool is designed to 
assist forest policy makers in developing strategic goals and operational actions to 
integrate climate change into forest policy, legislation, governance arrangements and 
institutional frameworks, as well as to enhance capacity, research/information, 
communication and financing in forests and climate change. It seeks to provide a 
practical approach to the process of integrating climate change into national forest 
programmes. The aim is to assist senior officials in government administrations and 
representatives of other stakeholders, including civil society organizations and the 
private sector, in preparing the forest sector for the challenges and opportunities posed 
by climate change.  

Possible uses:  

• To facilitate stakeholder dialogue on elements of climate change to be addressed in 
NFPs. 

• To adjust NFPs to address the challenges and opportunities posed by climate change. 
• To improve consistency between forest policies and strategies and national climate 

change strategies. 
 

As a complementary effort, FAO is developing guidance to assist forest managers in 
modifying forest management practices to address climate change-related needs.  This 
guidance will be published in two documents in 2012; countries are invited to use the 
documents and to make adjustments, as necessary, to fit national and sub-national 
circumstances.  

 

6.2 Selected Analytical Tools Used in Climate Change 

6.2.1 What is the Status of Adaptation Analytical Tools? 

 
Climate change adaptation refers to both coping with actual changes and adjusting to 
expected changes. Since adaptation implies coping with change – whether current or 
future - it is critical to examine climate-related information at the initial stage, including 
changes in temperature and precipitation and increasing natural disasters, such as 
tropical storms and floods. Planning for adaptation also needs to examine location-
specific impact, which varies by vulnerability and resilience to climate related adverse 
impacts. Such impact can be shown, for example, in terms of potential losses of 
agricultural production or biodiversity losses due to drought. Then, the scope and 
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options of actions, with respect to specific impact, should be mapped. In response to 
these needs, the adaptation analytical tools are developed to support diverse needs of 
different users by providing current trends and up-to-date information on metrological 
variables, mapping vulnerability at local levels, and critically analyzing available 
options.  

 
Framework of Relevant Information for Adaptation Decisions20

 

 

Most analytical tools are designed to serve specific functions for targeted users. As for 
the different user groups, project developers will mostly need a quick scan of issues and 
an overview of the risks and opportunities associated with the relevant activities. 
Technical experts, who provide performance monitoring, i.e., incorporate baseline data 
into performance and impact evaluations, mainly require combining pre-determined 
adaptation actions with climate variable information. Community-level decision 
making, on the other hand, will receive more benefits from the broad range of 
adaptation options, rather than from existing coping strategies at the community level. 
According to this understanding, many tools clearly indicate the target users.  There is a 
large area, however, where combined needs exist; thus, it is best to search for the 
appropriate tool by the type of information provided. 

   

                                                 
20 Adapted from ci-grasp: http://cigrasp.pik-potsdam.de/about/project  
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At this stage, we will provide a brief overview of the computer-based decision making 
tools that are relevant to the three abovementioned types of information that are 
required for making adaptation decisions and the different user groups. In this paper, 
adaptation decision making tools, developed in a qualitative manner or written as 
guidelines, are excluded; tools that support analytical decision-making are highlighted.  
 

1) Climate Information Generation and Database  
• PRECIS (http://precis.metoffice.com/)

• SERVIR (

: This tool provides climate impact 
assessments in less industrialized country contexts that are freely available to 
numerous users. The tool uses GCM (GCM) to provide grid-scale averages of 
spatio-temporal hydro-climatic state variables as well as soil hydrology, 
thermodynamics, and certain vegetation dynamic variables. The tool is applicable 
at multiple scales, sectors and levels of screening, but is limited to fine/point scale 
information.   

www.servir.net): SERVIR is a regional visualisation and monitoring 
system for Mesoamerica and Africa that integrates satellite and other geospatial 
data (sensor and field-based) to monitor and forecast ecological changes and 
respond to natural disasters. This evolving regional visualization and monitoring 
platform was established in East Africa to improve scientific knowledge and 
decision making in a range of application areas (e.g., biodiversity conservation, 
disaster management, agricultural development, climate change adaptation, etc.). 
This tools aims to provide improved scientific knowledge and decision making. 

• Historical data and statistics on natural disaster occurrence and their impact since 
1905 are available from the OFDA/CRED International Disasters Database (EM-
DAT), maintained by the Centre for Research on the Epidemiology of Disasters 
(CRED). A wide range of historic climate data and near-term forecasting data are 
available through meteorological offices and the WMO. 

 
2) Risk Analysis Tools Focused on Impacts and Vulnerability  

• ADAPT (www.worldbank.org/climatechange) 

• Climate Impacts: Global and Regional Adaptation Support Platform 
(ci:grasp) - Potsdam Institute for Climate Impact Research (PIK) and GIZ 
(

– World Bank: This computer-
based tool is multi-sectoral and currently being tested in South Asia, though will 
soon expand to a focus on Sub-Saharan Africa. The tool undertakes a sensitivity 
analysis for specific projects, flags activities that are sensitive to climate change 
and gives advice on adaptation activities. The tool utilises project location and 
activity information that are screened through a project activity sensitivity matrix 
based on GCM data. The tool does not utilise specific vulnerability data or 
adaptation at the sectoral level.  ADAPT is not explicitly a decision making tool 
and does not address sensitivities at the programme level.  

http://cigrasp.pik-potsdam.de/): This tool aims to provide a sound information 
basis on climate stimuli, climate impacts, vulnerabilities, and response options in 
selected threshold countries on an open, web-based platform.  

• Vulnerability Mapping and Impact Assessment – ILRI, TERI, ACTS, CIAT: 
This tool utilises GCM outputs, agriculture systems and land use data and GIS 
and vulnerability data, with an aim of providing donors (and in the future 
governments and NGOs) with information on key characteristics in the 

http://www.servir.net/�
http://www.worldbank.org/climatechange�
http://cigrasp.pik-potsdam.de/�
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agriculture sector at the national level. The tool identifies vulnerable populations 
("hotspots"), and, in the second phase, assesses climate change impacts and costs 
and benefits of potential adaptation options. At present, the tool is limited to Sub-
Saharan Africa and omits other key non-agricultural impacts.  

• Statistical Downscaling Model (SDSM) (www.sdsm.org.uk) – Environment 
Agency, UK: This tool’s use as a quantitative information provider is applicable 
to many of the approaches presented at the workshop. This computer-based 
information tool is open-source and aimed at donors, governments and impact 
assessors. The tool provides daily, transient climate risk information for impact 
assessment over the 1961-2100 time period and has been primarily used for water 
resource management, though is applicable to multiple sectors. After calibration 
of data, the tool provides rapid assessments to assist impact and adaptation 
analysis.  

• CRiSTAL (Community-based Risk Screening Tool – Adaptation and 
Livelihoods) (http://www.iisd.org/cristaltool/) – This tool is designed to help 
project designers and managers integrate risk reduction and climate change 
adaptation into community-level projects. CRiSTAL has been structured around 
four framing questions regarding: the climate context, livelihood context, impacts 
of project activities on livelihood resources, and project activities to enhance 
adaptive capacity.   

 
3) Screening Adaptation Options  

• ADx (Adaptation Decision Explorer): This tool provides support to adaptation 
planning, i.e. guidance and tools on how to choose among the many strategies 
and measures that are available to decision makers. A prototype tool consisting of 
a shell is made, through which users can access several engines to select 
adaptation options. Users choose an appropriate engine or several different 
engines - each one being an implementation of a type of approach or method. 
Engines are selected according to their fit with the data, context, and the objective 
of the users; the combined results can also be compared via the shell, providing a 
more robust analytical approach. 

• WEAP (Water Evaluation and Planning) (http://www.weap21.org/): This is a tool 
for integrated water resource planning that attempts to assist rather than substitute 
for the skilled planner. It provides a comprehensive, flexible and user-friendly 
framework for planning and policy analysis. WEAP simulates a broad range of 
natural and engineered components of municipal and agricultural systems. A 
financial analysis module also allows for the investigation of cost-benefit 
comparisons for projects.  

• Climate Impacts: Global and Regional Adaptation Support Platform 
(ci:grasp) also supports the choice of options but more in qualitative manner.  

6.2.2 EX-Ante Carbon –balance Tool( EX-ACT)  

 
EX-Ante Carbon-balance Tool (EX-ACT) is a tool developed by the Food and 
Agriculture Organization of the United Nations (FAO) that aims to provide ex-ante 
estimates of the mitigation impact of agriculture and forestry development projects, 

http://www.sdsm.org.uk/�
http://www.iisd.org/cristaltool/�
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estimating net Carbon (C) balance from greenhouse gas (GHG) emissions and C 
sequestration. 

One tool, several 
potentials

Putting forward 
externalities

Anticipating GHG and carbon 
impacts of agriculture and 

forestry activities in  a 
development context

Strengthening value 
chains

Helping to get 
additional  funding

Helping policy 
decision-making

EX-ACT in few words…

•Set of linked Microsoft Excel 
sheets (19) 
•Based on land use and 
management practices 
•Using IPCC default values (Tier 
1) and/or ad hoc coefficients 
(Tier2) 
•Comparing a situation without 
project and a situation with 
project 
•Upgradable over time
•Possible up-scaling (watershed, 
national, regional levels)

EX-Ante Carbon-balance Tool
(EX-ACT) EX-ACT main objective…

Estimating the possible 
mitigation benefits of an 
investment project/ programme

 
EX-ACT is a land-based accounting system that measures C stocks, stock changes per 
unit of land, and CH4 and N2O emissions expressed in t CO2e per hectare and year. The 
main output of the tool is an estimation of the C-balance that is associated with the 
adoption of alternative land management options, as compared to a ‘business as usual’ 
scenario.  
 
EX-ACT was developed using primarily the IPCC 2006 Guidelines for National 
Greenhouse Gas Inventories, complemented by other existing methodologies and 
reviews of default coefficients where available. Default values for mitigation options in 
the agriculture sector are mostly from the 4th Assessment Report of IPCC (2007).  
 
Thus, EX-ACT allows for the C–balance appraisal of new investment programmes by 
ensuring an appropriate method available for donors, planning officers, project 
designers and decision makers within the agriculture and forestry sectors in less 
industrialized countries. The tool can also help to identify the mitigation impacts of 
various investment project options, and thus provide an additional criterion for 
consideration in project selection. 
 
EX-ACT consists of a set of linked Microsoft Excel sheets into which the project 
designer inserts basic data on land use and management practices foreseen under project 
activities. EX-ACT adopts a modular approach – each module describing a specific land 
use – and follows a three-step logical framework (Figure 3). 
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1. General description of the project (geographic area, climate and soil 

characteristics, duration of the project); 
2. Identification of changes in land use and technologies foreseen by project 

components, using specific modules (deforestation, forest degradation, 
afforestation/reforestation, annual/perennial crops, rice cultivation, 
grasslands, organic soils, livestock, inputs, other investments); and  

3. Computation of C-balance with and without the project using IPCC default 
values and – when available – ad-hoc coefficients. 

 
Figure: Structure of the tool 
 

 
 
EX-ACT is organised into 20 spreadsheets, also termed Modules, where the user should 
provide information, and Sub-Modules that are linked to categories for which additional 
information may help to define or determine certain aspects of the project. 

- Start  
- Description 
- Gross results 
- Balance 
- Matrix 
- Deforestation 
- Forest Degradation 
- A-R (i.e. Afforestation-Reforestation) 
- Non-forest land Use Change (LUC)  
- Annual  
- Perennial  
- Irrigated Rice  
- Grass  

 

Matrix 
(Synthesis of 

LULUCF)

Description

Climate

Soil

Ecol-Zone

Sub-Modules

List

Other
Coeff.

IPCC
defaults

Variables and
coefficients Modular approach

Related to 
land areas

Results (total, per ha, per ha and per year)



70 High-Level Policy Learning Programme 2011  
Issue paper 

 
 

- Organic soils 
- Livestock  
- Inputs  
- Other Investment  
- Soil Sub-module 
- Climate sub-module 
- Ecol-Zone Sub-module 

 
 

6.2.3      Carbon Footprint Methods 

 
The carbon footprint of a product is the quantity of greenhouse gases (GHG) expressed 
in carbon dioxide equivalent (CO2e), emitted across the supply chain for a single unit of 
that product. Each step of the value chain is taken into account as shown in figure 1, 
from the production of raw materials, transportation and transformation to the final use 
and disposal of waste generated. Depending on the methodology used to calculate the 
carbon footprint (CFP), the GHG could comprise all or some of the 6 gases highlighted 
in the Kyoto protocol (carbon dioxide CO2, methane CH4, nitrous oxide N2O, 
hydrofluorocarbons HFCs, perfluorocarbons PFCs, sulphur hexafluoride SF6). 
Moreover, not all carbon footprints include the end-use by the consumer.  
 
Figure: the scope of a product carbon footprint 

 
 
 
The business mantra “you cannot manage it if you cannot measure it” applies as much 
to carbon emissions as to resources and costs. Industries in Annex 1 countries 
(UNFCCC terminology for developed countries) have to calculate and report their 
emissions. Parallel to this obligation, a new type of carbon measurement has been 
developed over the past 5 years: the carbon footprint of a product, which takes into 
account the emitted CO2-emissions across the supply chain. The lifecycle assessment of 
GHG emissions of a good presents several benefits that can be classified into three main 
advantages: i) reduction of GHG emissions, ii) support to decision making and supply 
chain management, iii) differentiation on the market and trade advantages. 
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Carbon footprinting entails two linked aspects: measurement and labelling, each of 
which provides advantages and drawbacks. Presently, carbon footprints (CFP) are 
mainly present in simple manufactured goods, since it is easier to calculate the 
emissions of a product that is made of few components and has undergone few 
transformations. This is why CFPs of food products account for a large part of carbon 
footprinting schemes. Nonetheless, the development of such initiatives does not come 
without uncertainties concerning the impact upon export trading in less industrialized 
countries. 
 
Measuring the carbon footprint of a product across the supply chain is a recent trend 
that has several benefits. It is an opportunity for businesses to reduce their emissions in 
a more effective way, after having identified the main GHG sources; it can save them 
money as well and become a tool for supply chain decision making and management.  
 
When CFP accounting is associated with the display of a CFP or carbon reduction label, 
it provides further advantages to both the public and private sector, whose interaction 
and collaboration is essential for the success of carbon labelling’s objectives. With 
carbon labelling, countries find a way to differentiate themselves on the market as well 
as gain new market shares and a better brand image. By giving consumers the choice to 
turn toward more carbon-effective products and by advising them on their own 
reduction opportunities, CFP labels sensitize the population in order to switch to a low 
carbon economy. Thus, standards systems such as carbon footprinting contribute to a 
low carbon economy through (i) market differentiation, (ii) driving performance and 
(iii) platforms for discussion & synergies.    
 
However, carbon footprint products currently face major drawbacks regarding the lack 
of harmonization between accounting methodologies, the variability of the supply chain 
(in terms of agricultural production, raw material sources, season of production) and, 
thus, the variability of the CFP results.  In response to these limits to current carbon 
footprinting, research and work projects to develop an international methodology are 
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currently ongoing, the objectives of which are to look for ways to minimize the costs 
and educate people on the meanings of carbon labels.   
 
Low-income countries have been extremely poorly represented in standard-setting 
processes so far, even for standards developed in an open-structured manner with broad 
invitations to stakeholders to provide comments. The technical capacity and the 
resources needed to participate in standard development are considerable and may be 
the main cause for the lack of involvement thus far. It is, however, crucial for less 
industrialized countries to get more involved in the setting of an international protocol 
for CFP accounting. It will enable them to have a say in the matter, make developed 
countries acknowledge their specificities and, thus, define the standard in a more 
equitable sense.  
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