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Overview

This module looks at monitoring and evaluation frameworks that are necessary for the successful adoption of
climate-smart agriculture. 

Chapter C9.1 provides an overview of the scope, purposes, frameworks and concepts for monitoring and evaluation
for climate-smart agriculture projects and programmes. This guidance is intended to support:

assessments of the effectiveness of climate-smart agriculture interventions in enhancing adaptation,
mitigation and food security; and
monitoring and evaluation in results-based planning and implementation processes for climate-smart
agriculture.

Chapter C9.2 provides guidance for the design and the implementation of monitoring and evaluation for climate-
smart agriculture programmes and projects. 

Chapter C9.3 describes the challenges involved in monitoring and evaluation and the principles that underpin the
monitoring and evaluation processes. Climate-smart agriculture addresses a wide range of issues, and climate-smart
agriculture practices are context-specific. For this reason, it is not possible to prescribe a single general approach
for monitoring and evaluation. The ideas and methods outlined in this module represent a starting point for
designing a customized approach that is well focused, targets the particular needs and circumstances of the
proposed activity and takes into account the guiding principles. 

http://www.fao.org/climate-smart-agriculture-sourcebook/production-resources/module-b10-value-chains/chapter-b10-1/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c9-monitoring-evaluation/chapter-c9-2/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c9-monitoring-evaluation/chapter-c9-3/en/


This module does not address in detail issues related to institutions and policies, capacity development or gender.
References are made to other sources of guidance for more detailed methods and processes and concepts.
Institutions and policies for climate-smart agriculture are dealt with in module C3; capacity development in module
C1; and gender issues in module C6. 

Although the guidance in the module does not explicitly address planning processes, assessments and monitoring
and evaluation are intimately linked to planning. Planning at the landscape scale is dealt with in more detail in
module A3 on integrated landscape management. module C10 on step-by-step implementation and module C1 on
system-wide capacity development at the country level outline the steps for planning of climate-smart agriculture,
which include assessment, monitoring and evaluation. Different types of assessment, monitoring and evaluation are
summarized in module A2 (see chapter A2.2).

Key messages

Monitoring and evaluation are core management tools for climate-smart agriculture. Monitoring and
evaluation activities, which are integral parts of the planning and implementation of climate-smart
agriculture interventions, set baselines, define indicators, measure progress and evaluate successes and
setbacks. Monitoring and evaluation activities also identify the synergies among various climate-smart
agriculture options.
Monitoring and evaluation are crucial for learning and conducting policy reviews.
Monitoring and evaluation need to be designed and conducted to measure progress towards climate-smart
agriculture objectives. There are many general methodologies, data and tools to build upon.
System-wide capacity development for climate-smart agriculture and adaptive management in planning and
monitoring and evaluation is critical to ensure flexibility in a rapidly changing environment and deal with
uncertainty, which are typical characteristics of the settings in which climate-smart agriculture interventions
are carried out.
Monitoring and evaluation present several distinctive challenges for climate-smart agriculture. There is a set
of core principles that are important to consider, such as obtaining management buy-in and ensuring that
participating stakeholders and institutions have the capacities they need to contribute effectively. 

Monitoring and evaluation for climate-smart agriculture: scope,
purposes, frameworks and concepts

C9 - 1.1 Defining monitoring and evaluation for climate-smart agriculture

The overall goal of assessments, and monitoring and evaluation activities is to effectively guide the transition of
sound climate-smart agriculture policies into climate-smart agriculture programmes that are successfully
implemented on the ground. 

Climate change is likely to have the most severe impacts on groups that are already coping with food insecurity and
vulnerable to shocks. Interventions must focus on understanding and addressing the needs and aspirations of these
groups and ensure that they are included in decision-making processes. Assessments, monitoring and evaluation
must pay particular attention to these vulnerable groups and be accountable to them. 

Traditionally, programme and project monitoring predominantly deals with tracking progress and intermediate
results, and making adjustments during the project’s implementation. Evaluation primarily deals with the
assessment of results and impacts. Expectations for these results and impacts need to be set out clearly at the
beginning of a project. They are of particular concern towards the end of projects and programmes. Also,

http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c3-policy/c3-overview/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c1-capacity-development/c1-overview/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c1-capacity-development/c1-overview/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c6-gender/c6-overview/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/concept/module-a3-landscapes/a3-overview/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c10-evidence-based-implementation/c10-overview/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c1-capacity-development/c1-overview/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/concept/module-a2-adaptation-mitigation/a2-overview/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/concept/module-a2-adaptation-mitigation/chapter-a2-2/en/


monitoring and evaluation processes should not be isolated from learning processes. For the programme and project
to remain flexible, all three processes are necessary.

Monitoring and evaluation are not completely separable, but they are two distinct activities. They need to be linked
to understand causes and effects of different actions. Both are concerned, to different degrees, with tracking
progress and change. Both are concerned with ensuring upwards and downwards accountability for results to a
range of stakeholders. They both require participation by stakeholders to generate, analyse and verify information.
Evaluative thinking and reflection is also important during implementation. 

Adaptive management and learning are processes undertaken in response to changing external conditions or
internal changes in the project's operations. These processes, which involve self-reflection, depend on good
monitoring and evaluation. This is particularly relevant when strengthening system-wide capacities for climate-
smart agriculture at the national level (see module C1 on system-wide capacity development). Project and
programme goals, strategies and indicators are formulated based on their relevance, effectiveness, feasibility and
other factors. The learning process is strengthened at the evaluation stage when important issues are identified and
lessons are drawn to improve the way interventions are implemented. However, to steer the project to meaningful
ends, evaluative thinking should ideally be applied on an ongoing basis during the project by all participants.
Evaluation-based learning also offers lessons for future interventions and policies, and, by following participatory
learning processes, helps enhance local capacities. 

Given the complexity of climate change and climate-smart agriculture interventions, adaptive management and
learning become even more important and perhaps indispensable. With climate change, considerable uncertainty
exists regarding what the actual (versus the predicted) impacts of climate change will be in a given agricultural
system. Weather patterns and their effects will change continuously during and beyond the life of a project.
Smallholder agricultural producers and supporting institutions will be forced to adapt not just once but constantly.
Knowledge on successful adaptation and mitigation practices in the agricultural sectors is dependent upon learning
by doing under changing conditions. For these reasons and others, climate change and the efforts to address it
present situations of complexity for smallholder producers and development organizations. In some cases, the
impacts of climate change have been unexpected, and there are often no known responses to them in a given locale.
Also, many factors are involved in driving theses changes, and often they are in dynamic relationships with one
another. There are often several pathways climate-smart agriculture interventions can pursue to reach their
objectives, and they often involve multiple sectors. Both positive and negative changes can be non-linear, with
tipping points being reached at unexpected times. As a consequence, simple linear logic models based on knowable
and predictable results may have their limits for project planning and monitoring and evaluation. The challenge of
climate change demands an adaptive management approach that involves constant innovation, real-time monitoring
and evaluation, learning among stakeholders and re-strategizing. Over the course of the project, it may even require
making changes in what is being measured. Developmental evaluation, as this module explains, is a potential way
to both assess how interventions fare in situations of complexity, and to support their adaptive management on an
ongoing basis.

Experience has shown that throughout the planning, monitoring and evaluation and learning processes it is
important to apply participatory, gender-sensitive approaches and methods to increase the involvement of
beneficiaries and stakeholders and foster continuous country ownership and commitment. This is particularly
important when enhancing system-wide capacities for climate-smart agriculture. Implementing these participatory
approaches can be a prolonged process and can incur costs. However, if it is done well, the greater range of
information gathered and the improved validation of the results will often more than compensate for the extra time
and expense. In addition, participatory approaches give stakeholders a greater sense of ownership of the results and
can strengthen their adaptive capacity (see module C1 on system-wide capacity development). For climate-smart
agriculture interventions, participatory monitoring and evaluation becomes essential as it is needed to receive
feedback from the intended beneficiaries on the innovations that have been proposed to improve adaptation,
mitigation and livelihood in situations of uncertainty and change; refine or change these practices over time; and
build knowledge on what interventions might work for a given locale or agricultural system.

http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c1-capacity-development/c1-overview/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c1-capacity-development/c1-overview/en/


C9 - 1.2 Overview of the cycle for climate-smart agriculture policies, programmes and
projects

Climate-smart agriculture assessments are addressed in module C8 on climate impact assessments and appraisals of
climate-smart agriculture options. They are dealt with in this chapter only in relation to monitoring and evaluation
activities. These activities, which are integral parts of climate-smart agriculture project cycles, are critical for
providing inputs and guidance to broader policies and programmes, and for articulating the rationale for the
selection of specific climate-smart options in the design of programmes and projects. Any assessment of policies
needs to be interlinked with a broader system-wide capacity assessment that includes individual, organizational and
institutional stakeholders for more sustainable results (see module C1 on system-wide capacity development).
National planning is dealt with in more detail in module C10. Figure C9.1 shows where assessment, monitoring
and evaluation activities occur through the policy and programme cycle in relation to the five steps of the planning
process: conceptualization, preparation, appraisal and approval, implementation, and evaluation. The latter three
steps form a project cycle in a narrow sense. The cycle is embedded in policies and programmes through
assessment, monitoring and evaluation activities. 

Assessments for policy and project design usually take place ex-ante. They are conducted mainly in the
conceptualization and preparation steps of planning. Climate impact assessments, climate-smart agriculture options
appraisals and baseline projections are illustrated in Figure C9.1. Based on the assessments, the climate-smart
agriculture options to be implemented are selected. 

In parallel with the broader programme and policy cycle, baseline projections should be revised periodically, and
the long-term impacts of project interventions should be evaluated some time after the project ends. 

Figure C9.1. The scope of assessment, monitoring and evaluation for CSA within a project
cycle and broader policies and programmes

Assessment, monitoring and evaluation start at the preparation stage, and are followed by project appraisal and
approval. Monitoring of project interventions takes place throughout project implementation. At the mid-project
cycle and at the end of the project, the evaluation of the impacts of interventions becomes more important. There is
more emphasis on evidence-based measurement of the actual impacts of implemented activities. Evaluation of
impacts at the end of a project will feed into long-term evaluation. Feedback from evaluation of projects may
modify policies and programmes.

http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c8-impact-assessments/c8-overview/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c1-capacity-development/c1-overview/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c10-evidence-based-implementation/c10-overview/en/


C9 - 1.3 Importance of monitoring and evaluation for climate-smart agriculture
programmes and projects

Monitoring and evaluation, together with learning and adaptive management, can contribute to the achievement of
national climate change mitigation and adaptation goals. Detailed monitoring of greenhouse gas emissions can be
part of the accounting requirements within the framework of the United Nations Framework Convention on
Climate Change (UNFCCC). Monitoring and evaluation are key to understanding changes in adaptation as a result
of programme interventions.

Monitoring and evaluation are critical for ensuring climate-smart agriculture interventions are implemented
properly and achieve the desired outcomes. Evaluations can also identify shortcomings and lessons for future
policies and programmes. During the implementation stage, it is essential to monitor progress and identify
successes and problems in climate-smart agriculture interventions, be they pilot initiatives, projects or programmes.
This monitoring will verify whether activities are meeting the objectives of climate-smart agriculture and project
milestones in a way that satisfies efficiency standards. It will also facilitate the adjustment of activities in the face
of uncertainties. 

Monitoring and evaluation plans refine the indicators from the policy and project design assessments. The
combination of primary data collected through various methods and analyses constitutes the evidence base that
describes baseline situation at the start of the project. Climate-smart agriculture activities carried out within the
project can also be prioritized using information from climate-smart agriculture options assessments.

http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c8-impact-assessments/c8-overview/en/


Within the project or programme, monitoring and evaluation promotes accountability to different stakeholders and
ensures the sound use of human and financial resources. Effective monitoring and evaluation, which helps improve
the design of future climate-smart agriculture interventions and stakeholders’ decision-making, are part of a long-
term learning process. Evaluations of programmes and projects that set out to strengthen climate-smart agriculture
practices, should contribute to expanding the knowledge base and deepen the scientific basis for climate-smart
agriculture. An example of thus type of contribution can be found in the syntheses analyses of large numbers of
studies that has been done by the CGIAR Research Program on Climate Change, Agriculture and Food Security
(CCAFS) (see Rosenstock et al., 2016). 

A well-designed evaluation can help provide a response to a common question when assessing results: to what
degree is it possible to attribute results to a project intervention rather than to other external causes? For example,
from the indicators in the table below, the adoption of climate-smart forest technologies may be the result of other
forest programmes, or market forces; and the proportion of people living below the poverty line may be due to
migration and wider economic forces. To overcome this attribution challenge, robust evaluation methods are
needed when setting baselines and making impact evaluations of project interventions.

How to design and implement monitoring and evaluation for climate-
smart agriculture programmes and projects

C9 - 2.1 Overview of the planning, monitoring, evaluation and learning cycle within a
climate-smart agriculture programme 

As indicated in chapter C9.3 the monitoring and evaluation framework and systems are designed once the
assessments of climate change scenarios have been made, or are at least when the climate-smart agriculture
intervention options and detailed project or programme plans are being formulated (see also module C8 on climate
impact assessments and appraisals of climate-smart agriculture options and module C1 on system-wide capacity
development). The monitoring and evaluation cycle consists of key elements that are linked into the whole
programme and project cycle.

Monitoring and evaluation of climate-smart agriculture programmes and projects use as a starting point the
baseline projections regarding climatic conditions, even if these projections are preliminary. They are also
based on the desired climate-smart agriculture objectives stated in the policy and project design assessments,
which include an assessment of system-wide capacities. 
At the same time, given the uncertainties of climate change and the constant need to adapt to these
uncertainties, as well as other factors of complexity, a more adaptable programme process may be needed.
This will include developmental evaluation, where strategies and indicators may need to change on an
ongoing basis through project implementation. This must be done in a highly participatory way to foster
country-ownership and commitment for mutual accountability of results. 
Monitoring and evaluation are initiated at the project preparation stage, as indicated in Figure C9.1, when
there is an interplay between assessments, monitoring and evaluation activities. These activities are
intimately linked through detailed and regular planning processes. In particular, impact evaluation
frameworks should also guide the preparation of project and programme baselines. 
It should also be noted that there may be different levels at which data for climate impact assessments are
gathered (e.g. national, regional, landscape and local), and for which interventions are designed. The
predicted climate impacts at each level may differ somewhat, with those at the finer-grain levels being more
specific and even unique. Objectives, indicators and baselines at the national or programme level may be
quite general. However, at a more local level, they will need to be increasingly tailored to the context and the
specific nature of the project intervention. A hierarchy of objectives and indicators might then be developed

http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c8-impact-assessments/c8-overview/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c1-capacity-development/c1-overview/en/


with monitoring and evaluation data from a range of different unique local projects being combined to
prepare a report on indicators at the programme level. 
Shortly after appraisal of the project proposal and approval of the project, detailed indicators, baselines and
targets are set, with clearly specified beneficiaries and well-defined interventions. Commonly used
indicators covering a range of important climate-smart agriculture aspects are given in Table C9. 3. The
identification and selection of indicators are further discussed in Box C9.4.
Throughout the implementation of the project, the progress of climate-smart agriculture interventions against
indicators is monitored, as is the use of resources and delivery of outputs. 
At the mid-cycle and end of the project, the impacts of climate-smart agriculture interventions on socio-
economic, environmental and livelihood indicators are evaluated based on the baseline situation and the
initial expectations in terms of results. 
As some of the benefits of climate-smart agriculture may not be realized within the timeframe of a short
project, but only during a subsequent capitalization phase, it is ideal to continue project monitoring and
evaluation and adaptive management beyond the project cycle, and institutionalize it in ongoing
programmes.

The FAO Investment Learning Platform provides concise and practical guidance for planning, formulation,
implement and evaluating public investment in agriculture and rural development. A number of manuals and e-
learning tools are available for in-depth monitoring and evaluation that can be applied to climate-smart agriculture
interventions. Examples include the International Fund for Agricultural Development (IFAD) Monitoring and
Evaluation Guide (IFAD, 2002); the World Bank’s monitoring and evaluation tools and approaches, with basic
definitions provided by the Organisation for Economic Cooperation and Development, Development Assistance
Committee (OECD/DAC, 2009); and the European Commission Project Cycle Management. 

Any monitoring and evaluation system needs to be developed using the basic process laid out in the following
paragraphs. The process is elaborated in FAO 2012b and draws on work carried out by GIZ (2011a), which
specifically looks at monitoring and evaluation of climate change adaptation interventions. Much of the emphasis is
on the effective preparation of monitoring and evaluation activities and the development of a strong framework and
adaptive capacity to measure progress and change. 

Conceptualization. Situation analysis will build upon climate impact assessments and climate-smart1.
agriculture options assessments (see Figure C9.1 and module C8 on climate impact assessments and
appraisals of climate-smart agriculture options) and broader assessment baselines, together with an initial
review of resources, key institutions and implementation mechanisms that form the concept for a detailed
intervention, usually for a project or programme (see also module C1 system-wide capacity development);
Preparation and appraisal. Programme and project intervention planning and targeting sets the detailed2.
framework within wider programme and project cycle management. Project cycle management encompasses
a broader framework of strategic planning, detailed project planning, implementation, monitoring,
evaluation, learning and re-planning, and influences existing and new programmes. Detailed planning
activities that are important to monitoring and evaluation include:

Identifying the contribution to adaptation and/or mitigation: this helps determine specific areas for1.
engagement, such as adaptive capacity, adaptation and/or mitigation actions, and sustainable
development in a changing climate.
Forming an adaptation hypothesis and theory of change: this is required to delineate, in a2.
participatory, gender-responsive way, the possible options and their expected changes, and the results
chains between activities, expected behaviour changes, outcome and impacts. These can then be
formalized in the intervention design and process, often in the form of logical frameworks that outline
indicators, assumptions and risks to achieving these changes. These will help define

inputs and activities (the details and resources of the actual interventions);
outputs (the direct results and deliverables of the interventions that are required for the

http://www.fao.org/investment-learning-platform/home/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c8-impact-assessments/c8-overview/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c1-capacity-development/c1-overview/en/


outcomes);
purpose-level and intermediate outcomes (the expected external changes from the
intervention); and
higher-level outcomes or impacts that interventions may contribute to, usually affecting
household and individual living conditions, and changes in the environment.

Accounting for complexity, 'expecting the unexpected' and adopting a developmental evaluation3.
approach: this involves incorporating an evaluator or evaluative thinking in a long-term and ongoing
process of project and programme conceptualization, design, experimentation, adaptation and
development, which is sensitive to unintended outcomes, and where evaluative questions, data and
self-reflection steer decision-making in the developmental process.
Understanding starting conditions through detailed programme baselines: Detailed data collection of4.
livelihood activities, land use, the household situation of potential beneficiaries provide a rigorous
baseline for comparing the impacts of the intervention over time.
Developing a results-based management: this provides a framework whereby monitoring and5.
evaluation is used to encourage stakeholders to focus more on results (outputs and outcomes) rather
than inputs and activities. This occurs when potential indicators have been identified.
Developing adaptation and mitigation associated indicators: the indicators are developed in relation to6.
the above hypothesis and changed expectations, and reviewed on a regular basis (see Figure C9.2).
Milestones and targets help to identify the range of achievements expected in short- and long-term
scales. Project and programme baselines are then prepared to measure future changes.
Carrying out appraisals: these appraisals review the whole design with regard to its risks, technical7.
and social feasibility, robustness and efficiency and safeguards.

A results-based framework (Figure C9.2) indicates how specific climate-smart agriculture practices are expected to
be linked to intermediate variables at the output and outcome level, and ultimately lead to improvements in terms
of adaptation, mitigation and food security. The starting point is the implementation of specific climate-smart
agriculture farming methods or natural resource management practices, as well as other activities that support
climate-smart agriculture. An evaluation has to demonstrate if, and to what extent, the activities deliver positive
impacts in terms of climate change mitigation, adaptation and food security. Changes in the biophysical, socio-
economic and institutional setting may occur as a result of climate-smart agriculture activities, which have been
delivered by key project outputs. The outcome variables can usually be defined as changes in behaviour,
agricultural systems and institutional capacity that translate into effective adaptation, mitigation and food security
benefits. The links between the different interventions, outputs and results and objectives, provide an overall logic
and ‘theory of change’.

Figure C9.2.  Linking activities and benefits of climate-smart agriculture through a results-
based framework that provides an entry point for the development of indicators



C9 - 2.2 Preparation of monitoring and evaluation of climate-smart agriculture programmes
and projects

Monitoring and evaluation start with the design process and the identification of objectives. Before describing
monitoring and evaluation indicators and tools, some important design processes need to be outlined. A shared
process for setting objectives and determining indicators among intervention stakeholders is key to obtaining
feedback, learning and re-strategizing – all of which are important for climate-smart agriculture.

This chapter largely refers to outcomes and impacts because they tend to be specific to climate change and
agriculture, and because behavioural, institutional and policy changes, outcomes and impacts are pertinent to



evaluation. On the other hand, the project and programme outcomes, outputs and activities to be monitored, which
often focus on capacity development, organizational systems change, infrastructure and policy support, will be
highly intervention-specific and will fall within more regular planning and monitoring guidance. Also, under
changing climatic conditions it is important to also allow for adaptive management, and enhance capacities in this
area, both for implementers and the affected communities. This demands that a balance be struck between formal
structured frameworks and more flexible approaches. 

Developing the elements for monitoring and evaluation in basic intervention design

Intervention planning frameworks are used to map out links between action and results. Much has been written
about different kinds of project and programme frameworks (e.g. logical framework and results frameworks) as key
tools for planning and establishing monitoring and evaluation indicators. These frameworks do not need to be
treated in detail here (see, for example, IFAD, 2002). What needs to be noted is that logical frameworks are very
intervention-specific and cannot be prescriptive. There is no single model for a logical framework that can work for
the very large range of climate-smart agriculture interventions, many of which will be nested within broader
programmes and projects (see FAO, 2012a for additional guidance). 

A different organizing framework is the Driving forces - Pressure - State - Impact - Response (DPSIR) framework,
which has been extensively applied in the context of environmental management. This framework follows a causal
chain from the causes of an environmental issue (the driving forces), to its effect (impact) and required responses.
Monitoring indicators are then identified in relation to the different elements of the causal chain. For an example,
consult the FAO Land Degradation Assessment (LADA). The Theory of Change (TOC) approach similarly helps to
lay out the broader cause and effect links in projects and programmes with several components. 

Project and programme frameworks are useful in delineating the expected outputs and outcomes that result from
stakeholder participation. Indicators are more easily developed and organized around such a framework. The
CCAFS Climate-smart Agriculture Programing and Indicator Tool (Box. C9.1) provides a guidance tool to help
planners identify interventions and related indicators that can maximize the potential benefits related to the
different climate-smart agriculture objectives (i.e. productivity and income, climate change adaptation and
mitigation). 

The importance of tracking intervention processes 

It is important to distinguish between objectives that are oriented towards direct impacts and results ‘on the ground’
and those that are oriented toward processes. Even though an understanding of underlying processes is critical for
climate-smart agriculture interventions, these processes are often neglected, as they are less easy to measure.
Implementing climate-smart agriculture cannot be done in a strictly linear way from interventions to results. With
rapid changes in the environment and the need to continuously address capacities for adaptation at both the
institutional and household level, it is crucial to measure changes in processes and participation (Villanueva, 2010).
For example, understanding why behavioural changes are taking place or not (Villanueva, 2010) is a process that is
worthy of monitoring and evaluation. In this area, it is possible to draw on work from the broader agricultural
development field (FAO, 2012b) and other disciplines.

Outcome mapping, developed by Canada’s International Development Research Center in a research context, has
been adopted by a range of programmes for fostering institutional change. It is particularly helpful in delineating
the expected outcomes among the different project partners and stakeholders. Outcome mapping is suited for
monitoring institutional changes, capturing changes in capacity and the resulting delivery of services.

Ex-Ante economic and climate change analysis 

The basic design for large-scale programmes requires a sound financial and economic analysis to provide an

http://www.fao.org/nr/lada/
https://www.outcomemapping.ca/resource/om-manual
http://www.fao.org/investment-learning-platform/themes-and-tasks/financial-economic-analysis/en/


economic justification for proposed interventions and gain a better understanding of their long-term sustainability.
A financial and economic analysis, which examines the returns to costs at the farm and project level, provides input
for decision-making regarding ex-ante project investment. Financial and economic and analyses can be used to
complement specific climate change analytical tools, such as the Ex-Ante Carbon-balance Tool (EX-ACT). For
more information on the use of EX-ACT in financing the adoption of climate-smart agriculture, see in chapter
C3.5.3). It assesses the feasibility of reaching objectives and indicator targets for a range of possible interventions
and their required resources and costs. This analysis helps ensure expectations remain realistic. See Module C8 on
climate impact assessments and appraisals of climate-smart agriculture options.

Box C9.1  CCAFS Climate-smart Agriculture Programing and Indicator Tool

The CCAFS Climate-smart Agriculture Programing and Indicator Tool has been designed to address both
the need for good instruments for programming and better metrics for tracking outcomes and impact. It
also allows multiple development agencies and agricultural focused programmes to share a common
framework on how they are addressing climate-smart agriculture, and how they can make their future
programing process more climate-smart. The Tool guides users through a thoughtful and transparent
process to:

examine to what extent its current intervention addresses each of climate-smart agriculture
objectives (i.e. increased productivity and income, improved adaptation and, if possible,
mitigation), or to what extent the planned intervention is climate-smart;
compare the scope and climate-smart agriculture intentionality among different project designs; and
support the identification and selection of an appropriate set of indicators to measure and track
climate-smart agriculture outcomes.

By going through this climate-smart agriculture programming process, donors and implementers can:

provide visibility to climate-smart agriculture impact areas not originally targeted or focused by the
intervention;
strengthen the planning phase of interventions to ensure that all outcomes (beyond increased
productivity and income) are properly included in the monitoring and evaluation design; and
increase awareness on how to make their future interventions planning process climate-smart.

Supported by a database of over 378 indicators with climate-smart agriculture-related indicators gathered
from several international development agencies and institutions, including FAO, The United Kingdom's
Department for International Development (DFID), GIZ, IFAD's Adaptation for Smallholder Agriculture
Programme (ASAP), the World Bank, and United States Agency for International Development (USAID),
the Tool aims to facilitate the delivery of not only productivity outcomes, but also track adaptation and
mitigation impacts.

The Tool consists of three steps:

Step 1: Definition of scope and intentionality of desired outcomes: By responding to specific questions
related to the three climate-smart agriculture objectives, a traffic light system allows to specify the degree
of intentionality desired of interventions (red: not at all, amber: indirectly and green: directly). The main
objective is to enable users to more systematically check for potential co-benefits and/or unintended
outcomes in more than one objective, and thus properly identify appropriate indicators and metrics for its
monitoring and evaluation. 

Step 2: Selection of intended scale of action (household or farm, subnational, national) and the types of

http://www.fao.org/tc/exact/ex-act-home/en/
http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c3-policy/chapter-c3-5/en/#c558710
http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c3-policy/chapter-c3-5/en/#c558710
http://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c8-impact-assessments/c8-overview/en/
https://ccafs.cgiar.org/csa-programming-and-indicator-tool#.V1_5fruLTRY


indicators based on the current stage of the intervention.

Step 3a: A results summary, which leads to a proposed set of relevant indicators that can be used to
inform the design and monitoring and evaluation plan of future interventions.

Step 3b: Visualization: Intervention's evaluation through climate-smart agriculture lens and degree of
intentionality.

Setting baselines and baseline projections

Baselines provide important data on the starting conditions against which the impacts of policy and programme
intervention can be compared. This also includes capturing qualitative and quantitative baselines for system-wide
capacity enhancement for climate-smart agriculture (See module C1 on system-wide capacity development). If
climate impact assessments and climate-smart agriculture options assessments are carried out for a given point in
time or for the projected future conditions, they constitute a baseline or baseline projection that is relevant for the
evaluation of impacts of a particular policy, project or programme. These assessments can also be used for
monitoring outputs and progress towards outcomes and impacts along the way. Examples of variables used to
measure baselines are shown in Figure C9.3.

Figure C9.3.  Baselines and baseline projections

Based on climate impact assessments, baseline projections can be developed for expected future climate variations,
the associated variations in agricultural outputs and respective vulnerabilities. These are projections of the impacts
of climate change and the state of agriculture, food security and vulnerability without the programme or project’s
interventions. Some common variables are listed in Table C9.1. This ‘without intervention’ scenario helps to frame
broader policies and programmes (see Figure C9.1). Baseline projections can to some extent provide
‘counterfactuals’ and be used to evaluate the impacts of climate-smart agriculture and related interventions at a
longer time scale than typical development projects. However, in a situation of complexity that climate change
creates, the baseline can keep shifting. Climate impact predictions are just that – predictions – and they may not
come true. During the course of the project, there may also be unexpected climatic events or other factors that make
the old baseline irrelevant.
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Detailed assessments of climate-smart agriculture options contribute to the development of more specific baselines
of the current status against which measurements can be made to determine if climate-smart agriculture practices
improve local agriculture. Structuring an inclusive stakeholder assessment to maximize country-ownership and
commitment for mutually accountable results is discussed in module C1 on system-wide capacity development.
These are project and programme baselines and usually refer only to the status at the beginning of an intervention.
Associated with these baselines are the related indicators and targets of the expected objectives and changes, which
are used to frame the climate-smart agriculture project. The evaluation of the impacts of climate-smart agriculture
interventions is made against these project and programme baselines at the end of a project cycle. Progress being
made towards important intermediate outcomes and results is also often monitored during implementation.

However, as climate conditions evolve over the project and programme cycles, and new information about impacts
of and vulnerability to climate change becomes available, baseline projections may need to be revised periodically.
Adaptation processes need to be designed to respond to evolving climatic conditions. The carbon balance of an
ecosystem is dynamic and may change over time in the absence of mitigation interventions. Project managers may
need to adjust the climate-smart agriculture interventions according to revised baseline projections at the project
mid-cycle and evaluate the project’s benefits against the new projections. The World Agroforestry Centre and
CCAFS baselines data collection activities described in boxes 9.1 and 9.2 provide robust information for both
policy and programme comparisons over various timespans. 

Over a short period, changes in baselines or baseline projections can be subtle, so they are not a great concern for
shorter climate-smart agriculture projects (GIZ, 2011a). The use of ‘control’ groups when doing impact evaluations
should be able to account for some of the variability in baselines, as well as changes in other factors, such as
markets and the broader economy.

However, for longer-term projects and programmes (more than 5 years), monitoring and evaluation should take
place against a ‘moving’ baseline or up-to-date baseline projections as well as against the typical project and
programme baselines. An additional use of baseline projections is recommended for climate-smart agriculture
practitioners to deal with the characteristics of longer-term climate change adaptation and mitigation actions.

Table C9.1.  Examples of variables used for measuring baseline projections and project and
programme baselines

Examples of variables used in climate change baseline projections to frame the initial context and situation
within a specific geographic region include:
External variables:
- key climatic variables, such as temperature, rainfall, and its seasonality;
- frequency and intensity of extreme weather events;
- climate-risk prone areas;
- water availability;
- the number of people affected by floods or prone to flood risks;
- agricultural productivity in terms of crop yield without any adaptation measures; and
- greenhouse gas emissions without any mitigation measures.

Examples of variables and indicators for setting project and programme baseline at the beginning of intervention to compare with
end results include:
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- irrigation, water availability and withdrawal;
- size of farm and land-use areas by crop (both cash crops and crops grown for household consumption) and
management practices;
- natural resources (e.g. watershed conditions, forest cover and fish stocks);
- livestock numbers and management practices;
- domestic market prices and their volatility;
- population groups and their location categorized by poverty, food security, vulnerability and other key socio-
economic factors, such as caste, class or age, disaggregated by sex; and
- percentage of the population with access to and control over key resources for adaptation (e.g. climate-smart
agriculture technologies, crop insurance, early warning information, seasonal climate forecasts) disaggregated by
sex and other key socio-economic factors.

Developing indicators

Indicators are identified in the design stage, particularly when preparing a results-based framework. They are then
further refined when there is greater clarity on the specific interventions and their expected scope of action within a
programme or a project. Specific indicators for system-wide capacity development are discussed in module C1.

Table C9.2.  Examples of indicators of common outputs, outcomes and impacts in
monitoring and evaluation for climate-smart agriculture programmes and projects  

The refinement of these indicators ensures that they are measurable and will be context specific. Where possible,
disaggregating data (e.g. by gender and other key target groups) is extremely valuable.

Poverty and household impacts (where possible this data should be disaggregated by gender or by male- and
female-headed households):

percentage of population that is food insecure;
percentage of population below the poverty line;
household income, income variability and diversification;
Gini coefficient;
marketing and commercialization chains that are adapted to changing conditions;
proportion of food and income that comes from climate-sensitive sources;
amount of time spent collecting firewood; and
amount of time spent collecting water.

Outcomes in terms of climate-smart agriculture-related changes in productivity:

agricultural productivity (e.g. tonnage of crop produced per hectare);
changes in land use in area;
reduced greenhouse gas emissions;
changes in productive resilience to climate variability;
multiple productive benefits across a range of production systems, resulting from synergies and links in
system;
changes in biophysical characteristics (e.g. content of soil organic matter); and
diversification from climate-sensitive livelihood sources.

Outcomes in terms of adoption of climate-smart agriculture systems:

number of irrigation systems that raised drought prevention standards and area of farmland area covered
by these systems;
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number of soil and water conservation works;
area of farmland that adopted climate-smart agriculture technologies (e.g. reduced tillage, permanent crop
cover, agroforestry);
forest area in which climate-smart technologies are adopted;
number of fisherfolk who adopted climate-smart fishery technologies, disaggregated by sex; and
increased access of women to land and/or productive resources.

Outputs and outcomes indicators related to capacity-development and service-related interventions:

number of people who benefited from capacity development, disaggregated by sex (output)
women beneficiaries constitute half of participants in capacity-development activities (output);
number of officials trained on the inclusion of gender issues in climate-smart agriculture (output);
number of male- and female-headed households that have gained direct household benefits from more
climate-resilient agriculture infrastructure (outcome);
changes in farm-gate and market price (outcome); and
proportion of officials applying gained knowledge on gender issues in climate-smart agriculture
(outcome). 

Institutional capacity development outputs and outcomes: 

strategies, policies and regulations formulated for climate-smart agriculture (output);
inclusion of climate change in agricultural policy frameworks (outcome);
actions identified and planned by local authorities to address significant vulnerabilities and opportunities
not yet present in existing strategies and actions (output);
public commitments made to identify and manage climate-related risk (output);
proportion of budget allocated to support climate-smart agriculture (outcome);
proportion of budget allocated to agricultural research and development (outcome);
evidence of climate change mainstreaming in national and local agricultural development plans
(outcome); and
increase in number of women participating in local, national and regional dialogues on climate-smart
agriculture (output or outcome).

To measure project progress and achievements, it is necessary to identify suitable indicators and clarify related
baselines, targets and means of verification for each of the results at different levels. This forms the core part of the
project’s monitoring and evaluation framework. Indicators are extensively treated in monitoring and evaluation
guides. Some key aspects of indicators in relation to climate change (see for example Brooks et al., 2011 and 2013)
include characteristics, typology and range. 

Outcome indicators (or intermediary outcome indicators, depending on the terminology adopted by the donor) are
mainly process indicators. In most climate change interventions, there is often a need to develop and establish
outcome indicators to track, among other things:

system-wide capacity development across the enabling policy environment (e.g. aligned agricultural and
environmental policies, demonstrated country-commitment through budget allocation), organizations and
institutions (e.g. enhanced institutional coordination, clearly defined mandates, enhanced network and
multistakeholder collaboration) and individual capacity of men and women (e.g. changes in attitude and
behaviour to apply newly acquired knowledge);
infrastructure improvement with attention given to who has access to the improved infrastructure; and
technology dissemination, including technologies for climate change adaptation and mitigation in each of
the agricultural sectors, and the uptake of this technology by men and women, as well as agricultural



innovation systems and the uptake of these innovations.

Characteristics of indicators 

Indicators should, wherever possible, be Simple, Measurable, Attributable, Reliable and Time bound (SMART).
The expanded set of SMART criteria presented below provides a useful guide for identifying appropriate indicators
(modified from the Canadian International Development Agency (CIDA), cited in GIZ, 2011a):

Validity: Does the indicator measure a change in climate risk or vulnerability?1.
Precise and specific meaning: Do stakeholders agree on exactly what the indicator measures in this context?2.
Practical, affordable, and simple: Are climate- and adaptation-relevant data actually available at reasonable3.
cost and effort? Will it be realistic to collect and analyse information?
Reliability: Can the indicator be consistently measured against the adaptation baseline over the short,4.
medium and long term? With regard to mitigation, are the indicators robust enough for formal auditing
under measurement, reporting and verification requirements?
Sensitivity: When the respective climatic effects or adaptive behaviours change, is the indicator susceptible5.
to those changes?
Clear direction: Is it certain that an increase in value is good or bad and for which particular aspect of6.
adaptation? Is it ultimately attributable to intervention?
Utility: Will the information collected be useful and relevant for adaptive management, results7.
accountability, and learning? Does it measure achievable results?
Owned: Do stakeholders agree that this indicator makes sense for testing the adaptation hypothesis?8.

Typology of indicators

Using a simplified typology, indicators can be classified into four types. Each type of indicator is important for
measuring outputs, outcomes and impacts in relation to climate change interventions. The four types of indicators
are:

quantitative (e.g. tonnes per hectare of incremental crop production, number of days a year a household has
adequate meals, or number of men and women with increased income);
qualitative (e.g. beneficiary perception of satisfactory service delivery by intervention agency);
proxy indicators that give an approximation of a desired measure in situations where a direct indicator is
difficult to assess; and
indices, which are composed from other indicators to provide a more simplified aggregate measure of
change.

Along with outcome-based indicators, it is also important to highlight process-based indicators. This is particularly
relevant when capturing system-wide capacity development results (see module C1). Both types of indicators are
important and have their own particular advantages and disadvantages. The outcomes and impacts will be heavily
influenced by the capacities and practices of the institutions involved, the policies established, the level of
intersectoral coordination, the resources available and other factors. Identifying these influences would be essential
for any evaluation and for taking corrective action to modify the intervention and take any additional necessary
steps. Villanueva (2010) propose the Adaptive, Dynamic, Active, Participatory and Thorough (ADAPT) framework
with indicators that are more process-oriented. It is worth emphasizing the need to look at what has been put in
place to strengthen adaptation and adaptive capacity outcomes. These outcomes are important even if events to test
the adaptation may not take place during the intervention period (e.g. infrequent but stronger extreme events, such
as large floods and hurricanes).
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However, care must be taken when selecting pre-developed indicators for an intervention in a particular context.
Many indicators designed by development organizations, while potentially useful at a local level, are sometimes
more suited or intended for aggregating results across different projects, or presenting data in a simpler format for
accountability to an organization’s senior management or for communications purposes to donors and other
audiences. For the project team and beneficiaries to take ownership of monitoring and evaluation and its
effectiveness, the indicators need to be meaningful to them, and customized to the local context, the particular
challenges the project seeks to address, and the specific benefits it aims to bring. 

Range of indicators 

The objectives of climate-smart agriculture are to increase productivity and support the achievement of national
food security and development goals, improve the ability of communities to adapt to the impacts of climate change,
and where possible, to reduce or remove greenhouse gas emissions. Indicators for monitoring and evaluating
projects’ impact should try to reflect these objectives. Some examples include:

agricultural productivity in the project area over a multiyear period (see GDPRD et al., 2008);
monitoring changes in land use on a wider scale, which can draw on literature, such as sustainable land
management impact monitoring (Herweg et al., 2012);
resilience to flood and drought disasters over a multiyear period;
the total amount of annual greenhouse gas emissions reduced from the project areas over a multiyear period
(see module A2 on climate-smart agriculture and mitigation);
prevalence of food security by household or by men and women in the project area over a multiyear period;
and
the participation by key stakeholders, both men and women, in agricultural decision-making.

The guidance document Annex 6 in FAO 2012b provides a more detailed description and examples.

Indices capturing multiple outcomes of climate-smart agriculture 

The above range of indicators reflects the multiple objectives of climate-smart agriculture. See also Table C9.2  for
examples of indicators of common outputs, outcomes and impacts in monitoring and evaluation for climate-smart
agriculture programmes and projects. The World Bank, after a wide consultation process, has developed a set of
indices for a number of indicators covering the areas of policy, technology, and results that are relevant to the
project development and monitoring and evaluation cycle for climate-smart agriculture interventions. Box C9.4
summarizes these indices and examines how they have been tested and applied. Indices can provide an overview of
the complex interventions that a project has achieved.  They can be used for making rough comparisons, provide
accountability and enhance communications between other projects and programmes. However, at operational
level, they may not be able to serve as a substitute for more specific measures and indicators that are required for
project team learning and adaptive management.

Measurement of cross cutting changes

Although not an easy task, it is possible to measure variables that are financial in nature, such as income and assets.
It is also possible to measure the benefits of climate change mitigation, for example, greenhouse gas emission
reductions and increased soil carbon sequestration that can be translated into carbon dioxide equivalents. However,
it is more complex to further translate reduced carbon dioxide emissions into economic values. This can be done
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using EX-ACT, which is based on a set of simple assumptions for estimating carbon dioxide reductions, in
combination with various measures for accessing carbon funds (see module C4 on financial instruments).
Measuring the outcomes for climate change adaptation is more difficult. There is no firm consensus on a set of
measurable indicators at the outcome level. Inevitably, benefits can only be measured by more than one variable,
which creates a situation where there is a risk of double accounting. In addition, many adaptation benefits, which
are not traded as goods and services on markets, can only be valued using techniques from environmental
economics.

Of particular importance in the context of climate change is the measurement of changes in vulnerability and
resilience. In this regard, there are a number of indicators and indices that have been developed by FAO, the World
Food Programme (WFP), non-governmental organizations and others (FAO, 2011; Frankenberger et al., 2012).
Also, a considerable body of work exists on emergencies and disaster risk reduction and disaster risk mitigation.
Twigg (2009) identified characteristics of disaster-resilient communities using indicators organized around
components of resilience. These indicators are very specific to a particular group and area. In measuring outcomes,
they may include specific household or community capacities to manage key natural resources and for measuring
impacts, as well as key food supplies or household assets. For example, a household with savings and assets may be
able to access funds in an emergency. FAO has assisted countries and partners by applying the Resilience Index
Measurement and Analysis (RIMA) tool to provide a common set of metrics for comparisons over time and
different locations. 

An important element will always be who decides on what interventions to implement and who benefits from them.
For example, household decision-making about agricultural practices often has a strong gender dimension, with
men and women taking responsibility for different spheres of influence. Sometimes, decisions made by one group
affect another group that has had no say in the matter (e.g. men may choose a crop or practice that earns more
income for the household, but increases the amount of time women spend weeding or watering). In other cases,
men and women take joint decisions, particularly in times of crisis. The collection of data disaggregated by sex and
beneficiary groups is crucial for measuring these changes. The gender dimensions of climate-smart agriculture are
addressed in module C6. Tools for data collection to assist in integration gender in climate-smart agriculture are
covered in greater detail in FAO 2016. Approaches to formulating gender-sensitive indicators is given in Box
C9.3. 

Box C9.3  A gender-responsive approach to climate-smart agriculture evidence and
guidance for practitioners 

Indicators focusing on gender issue within a project include: 

number of gender-responsive technologies developed by research activities that are applicable
under a climate-smart agriculture approach. 

Gender-responsive technologies are defined as: 

technologies based on needs and interest of both female and male farmers; 
technologies that reduce time and labour for women farmers, and 
technologies that are accessible and affordable to both men and women. 

Indicators of project outcomes designed to capture information on men and women to analyse the gender-
related impacts include: 
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number of farmers who have access to and use weather and climate information services and price
information on a regular basis (disaggregated by sex). 
percentage change in crop yield per hectare and year as result of the climate-smart agriculture
intervention (disaggregated by male or female-headed households and household members). 
number of farmers participating in functional associations as a result of the project (disaggregated
by sex and by type of association, for example, market cooperatives, producer associations). 
farmers who consider themselves better-off (e.g. in terms of livelihood, income, nutrition, well-
being, social status or empowerment) now than before the climate-smart agriculture intervention
(disaggregated by sex). The measurement of this indicator would require direct feedback from
farmers through a survey.

Source: FAO, CGIAR, CCAFS, 2016.

Box C9.4  World Bank Climate-Smart Agriculture Indices 

The climate-smart agriculture indices are based on a range of climate-smart agriculture indicators in the
areas of policy, technology and results. The development of the climate-smart agriculture indicators was
informed by an encompassing climate-smart agriculture impact pathway that traces how project outputs
can result in behavioural change (project outcomes). The climate-smart agriculture indicators aim to
capture direct project outputs and behavioural changes from a range of stakeholders, such as producers,
policy makers, and civil society. Behaviour change is seen as a determining factor because only when a
key group of stakeholders has changed their behaviour can the impacts achieved through a climate-smart
agriculture intervention be sustained. The participatory and rigorous selection allowed for the
development of a comprehensive set of indicators that can potentially provide the empirical basis for
identifying viable climate-smart options, select contextually relevant technologies and practices, monitor
results, and assess policies and the necessary enabling activities for climate-smart agriculture.

There are three climate-smart agriculture indices: the climate-smart agriculture Policy Index (climate-
smart agriculture -Pol Index), the climate-smart agriculture Technology Index (climate-smart agriculture -
Tech Index), and the climate-smart agriculture Results Index (climate-smart agriculture -Res Index). The
climate-smart agriculture -Pol Index is established on the national level and measures a country’s
institutional readiness to support climate-smart agriculture interventions. The climate-smart agriculture -
Tech and climate-smart agriculture -Res Indices are applied on the project level. The climate-smart
agriculture -Tech Index serves as an ex ante measure of the ability of climate-smart agriculture
interventions to reach the climate-smart agriculture's three objectives. The climate-smart agriculture -Res
Index can be applied to measure a project’s success to reach of climate-smart agriculture's objectives.

The climate-smart agriculture Policy Index comprises three themes, 14 indicators, and 31 subindicators.
The first theme, 'readiness mechanisms', refers to the capacity of countries to plan and deliver adaptation,
mitigation, economic readiness, governance readiness, and social readiness programmes in ways that are
catalytic and fully integrated with national agricultural development priorities. The second theme,
'services and infrastructure', reflects the ability to leverage agricultural investments through the provision
of services and an enabling environment. This includes extension services, research and development,
roads, social safety nets, greenhouse gas inventories, risk management systems, and adaptive capacities.
The third theme, 'coordination mechanisms', assesses collaboration for disaster risk management and the
coordination among sectors involved in climate-smart agriculture. The climate-smart agriculture policy
indicators enable policy makers and other users to gauge how a country’s enabling environment for
climate-smart agriculture is changing over time. They are also useful in identifying gaps in the



implementation of climate-smart agriculture activities and in developing benchmarks for reform.

The climate-smart agriculture Technology and Practices Index comprises 27 indicators clustered into three
main themes: productivity, resilience and mitigation. Ex ante application of the index reveals how project
interventions can lead to productivity gains and environmental benefits. It is particularly useful in
identifying the most appropriate technologies for a climate-smart agriculture project during its planning
and design stages.

The climate-smart agriculture Results Index comprises 22 indicators, clustered in three categories and
eight topics, intended to help project leaders measure an agricultural project’s performance toward
achieving the objectives of climate-smart agriculture. The three categories have been identified according
to whether the indicators measure direct output of a climate-smart agriculture project intervention, the
climate-smart agriculture enabling environment, or the medium- to long-term outcomes of a climate-smart
agriculture intervention. The eight topics include beneficiaries, land use and land cover, livestock, the
enabling environment, natural resources, emissions, yields, and benefits and welfare. In addition, the
indicators are assigned to meet climate-smart agriculture's three objectives: productivity, resilience and
mitigation. The climate-smart agriculture -Res Index can be applied to measure the project’s performance
after project completion and during project implementation. It also gives project teams the flexibility to
customize the index and adjust it to their specific context.

These indices constitute a solid framework for presenting project achievements in a general form or at a
high level, or for aggregating results from a whole portfolio of interventions and showing the patterns of
results across them. They represent a well-structured set of higher-level indicators that can be used for
accountability and communications purposes. Under this framework, more context-specific indicators for
individual projects, which are needed for project team learning and adaptive management, can be
developed. 

Source: World Bank 2016.

C9 - 2.3 Methods in monitoring and evaluation

This section provides an overview of the range of monitoring and evaluation methods applied to climate-smart
agriculture programmes and projects, which are generally not different from the standard range of methods and
tools. For more information in this area, consult the FAO Investment Learning Platform on Monitoring and
Evaluation. These methods refer to the implementation phase of the monitoring and evaluation process, but also
need to be considered during the preparation phase.

Methods for measuring results of outcomes and impacts (mainly for evaluation) and progress against expected
targets (mainly for monitoring) are substantial topics that are best examined in relation to literature on specific
indicators and the broader literature on monitoring and evaluation. Many indicators related to implementing
climate-smart agriculture deal with well-established measures of change (e.g. technology adoption, land-use
change, household livelihoods and institutional change) that have been dealt with extensively in development
literature and through a range of methods and good practices. 

Methods for programme and project preparatory assessment for Monitoring and Evaluation 

Technical aspects of baselines are addressed in module C8 on climate impact assessments and appraisals of
climate-smart agriculture options and module C1 on system-wide capacity development. Here it is important to
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note that methods and process for baseline assessments ideally need to consider the type of information that will be
required for doing robust end-of-project evaluations. 

Project and programme baseline assessments are done through surveys in intervention and control areas. The
surveys, which measure food security, livelihoods and agriculture systems, incomes, basic household assets and
services, and environmental parameters, have to be designed with appropriate sampling to ensure that useful end of
project analysis can be done.

Participatory poverty and vulnerability assessments help determine who are the most vulnerable groups in the
community as defined by community members’ own criteria. This serves to identify key intervention target groups,
and assesses how these groups have may have changed as a result of climate-smart agriculture interventions.

Participatory stakeholder, capacity, institutional and legal assessments consider the starting situation and needs for
changes in capacities, human resources, organizational systems, institutional coordination, and laws and policies
(See module C1 on system-wide capacity development). 

Methods for project monitoring 

Monitoring needs to have in-built and integrated systems for tracking financial transactions, expected outputs,
activity targets and achievements. Monitoring must also incorporate feedback and learning into programme and
project management. To track and manage data, many of these monitoring systems make use of computerized
management information systems. A critical element of successful monitoring and evaluation is the internalization
of its importance in planning and decision-making by management and other stakeholders. Monitoring and
evaluation tasks are too often merely seen as reporting for governments or donors. Basic methods and tools for
monitoring are:

Regular project monitoring involves the gathering of activity and output progress data, financial
management information, and signalling emerging issues or good practices.
Management information systems are web-based support systems that are increasingly being managed
through remote devices, linked to financial management (FMS) and geographic information (GIS) systems.
FMS and GIS take on a greater importance for climate-smart agriculture as they may be linked to accounting
for payments for environmental services, greenhouse gas accounting and accurate measurements of spatial
changes in natural resources.
Agriculture and natural resource management monitoring is carried out at frequencies and scales significant
enough to provide meaningful information. The measurements can be done by a range of methods from
structured crop to participatory transect walks.
Process monitoring is often done to support regular monitoring, assess project process and institutional
changes and relationships, and rapidly identify management responses. If sensitively and rigorously done,
often by an external third party with independent insights, it can provide a powerful tool for management to
quickly learn about capacity issues, the changes that may be required, and whether participation mechanisms
are working, and respond appropriately. This is particularly relevant for climate-smart agriculture
interventions, which follow new development approaches, need to be flexible, and are looking for ways to
scale up their activities.
Participatory monitoring and evaluation methods include a wide range of methods for enhancing the
engagement of the communities involved in programmes and projects, often as beneficiaries and partners, in
gathering information, and for increasing their ownership and adoption of the project goals.

Methods for evaluation

Evaluation, at key milestones in the programme, but especially at its conclusion or after its completion, involves
gathering specific data relating to project indicators, and focuses on outcomes and impacts. It is important to revisit
these indicators using the same methods for collecting data and information that were employed in the baselines
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assessments. However, evaluation is not only about the impact evaluation surveys. It also assesses the ongoing
relevance of the design, objectives and implementation mechanisms; reviews the efficiency, performance of
different actors; and highlights lessons learned. Much of this evaluation work consists of reviewing existing reports
and data, interviews, small studies and consultations. 

Impact evaluation methodology

Impact evaluation assesses the impact of an intervention using counterfactual analysis. The estimated impact of the
intervention is calculated as the difference in mean outcomes between a ‘treatment group’ (i.e. those receiving the
intervention) and a ‘control group’ (i.e. those who don’t). This is done through randomization (experimental
design), pipeline and matching. To date, impact evaluation has not been used extensively in the climate change
context, and it faces some challenges in this area, due to the scales involved, the externalities and process
orientation. Nevertheless, impact evaluation is being increasingly advocated to understand the attribution of
impacts. It has been used in mitigation programmes, and is often applied in agricultural and rural development
projects, and natural resource management projects (Prowse and Snilstveit, 2009). Given the complexities involved
when working under changing climatic conditions and the need to constantly adapt the project and practices to
deliver benefits to smallholder agricultural producers, finding a true counterfactual becomes nearly impossible and
may not add much real value.

As mentioned earlier, a particular methodological issue regarding impact evaluation is the importance of
attribution. The challenge of attribution arises when attempting to ascribe observed changes and results specifically
to a project, in cases where these changes could also be due to other external factors and interventions. This is a
major concern for climate change programmes since they are potentially affected by long-term and large-scale
climate and economic processes. In the context of projects, the issue is addressed through the design of rigorous
project baselines and impact evaluation surveys, which take into account external effects. These activities include
‘control’ areas and households in the survey samples, against which changes in land use and the livelihoods of the
project's beneficiaries’ can be compared. As mentioned above, impact evaluations can be challenging for climate
change interventions. There are also other factors to consider, which add to the complexity. For example a given
project site is situated within a larger landscape, and this landscape, which affects ecosystem dynamics in the
project site, may not be taken into consideration in the impact study. Also, with large-scale projects involving
several thousand households it is difficult to find similar households that have not been affected by the project
given local political, market or social dynamics. Impact evaluations are also more costly. However, opportunities
may be found for impact evaluations, and these opportunities should be taken advantage of. 

Contribution analysis, which is the predominant approach of international development evaluations, can be
valuable (Mayne, 2008). Under this approach, the causality behind an outcome from an internal or external factor,
or earlier outcome, is inferred using evidence. Rather than saying “A is attributable to B” (based on experimental
methods), one would say, using contribution analysis, that “it can be plausibly concluded, with some level of
confidence, that B contributed to A.” However, this approach depends upon an articulated and fixed theory of
change, and climate change may require constant reformulations of the theory of change. Nevertheless, making
inferences based on evidence on an ongoing basis and in real time might help ensure that the project is meeting
climate-smart agriculture goals.

Developmental and utilization-oriented evaluation

The standard approach for evaluating projects and programmes, involves conducting a formative, or mid-term,
evaluation to assess whether the intervention model is working and gauge the results achieved to date. A
summative evaluation is carried out at the end of the project to determine whether the objectives were achieved and
to draw lessons. These evaluations have proven to be useful. The OECD/DAC evaluative criteria, applied in or
adapted for many international development evaluations, have succeeded in drawing out key findings of projects
and programmes. However, these interventions, as complex as some may be, have been regarded as linear,
straightforward and fixed in nature. Developmental evaluation, on the other hand, involves using evaluative



thinking and evidence on an ongoing basis during the intervention to assess the results of innovations and learn by
doing, and guide decision-making by stakeholders in an environment of complexity. The 'model' never stops
developing. This makes monitoring and evaluation more useful, since it not only gauges project effectiveness, but
also identifies in real time what is and is not working, or changing, for communities, and what adaptations are
needed. 

Developmental evaluation also constitutes a form of utilization-oriented evaluation. A standard evaluation’s
consultation with stakeholders at the design stage and its lessons for them at the end can be a useful exercise.
However, a utilization-oriented evaluation that goes well beyond accountability, “requires moving from the general
and abstract, that is, possible audiences and potential uses, to the real and specific: actual primary intended users
and their explicit commitments to concrete, specific uses” (Patton, 2011). Financial and economic analyses, which
use mainly agricultural, environmental and socio-economic data, as well as detailed market, labour and trade
information, consider the economic and financial returns at the household, farm and system levels. This is most
often used at the design stage for feasibility assessment, and for an evaluation of the final economic returns at end
of the project. However, financial and economic analyses can be used also for ongoing assessment of the viability
of economic activities related to climate-smart agriculture. 

Monitoring and evaluation system-wide capacity development for climate-smart agriculture

Module C.1 on system-wide capacity development provides further insights into the importance of tracking system-
wide capacities for individuals, organizations and institutions and throughout the enabling policy environment to
facilitate the transition towards climate-smart agriculture. It also describes the key mechanisms and tools for
enhancing monitoring capacities to foster country-ownership and commitment. It is important to complement the
socio-economic and institutional monitoring and evaluation elements described above, with activities that collect
information and measurements on the programme's expected aims and results with regard to applied knowledge,
effective organizations, institutions, networks and an enabling policy environment that is committed to promoting
the uptake of climate-smart agriculture practices. Module C.1 outlines the process to establish a qualitative and
quantitative baseline for a proposed capacity assessment for climate-smart agriculture. This process incorporates
FAO normative work that has been published in the Organization's Capacity Development Learning Modules,
particularly module C1 on Capacity Development Programming: Processes and Tools, which provides a guide to
assess existing capacities, set priorities and objectives for interventions, track capacity development results and
ensure that these are sustained and scaled up by national and/or regional institutions. Done jointly with
stakeholders, this process maximizes country-ownership and commitment. The methods and tools cover:

joint analysis of the context and assessing capacity needs for individuals, organizations and institutions and
throughout the enabling policy environment using problem trees, stakeholder mapping and analysis, and
review of drivers of change;
measuring capacity development ('what' and 'how') by providing guidance on formulating capacity-
development outputs, outcomes and indicators, outcome mapping , developing monitoring and evaluations
plans for capacity change, and knowledge, attitudes and practices (KAP) surveys; and
building sustainability using checklists for sustainability, concerted capacity-building components and exit
strategies within projects and programmes.

Above all, it is important to involve the stakeholders throughout the process to foster learning and maximize
country-ownership and commitment to achieve the identified results. Particular attention needs to be given to the
'jump' from output to outcomes to ensure that skills and knowledge are being applied, organizations are performing
better, policies are being implemented. 

Participatory monitoring and evaluation and stakeholder engagement

Efforts to address the impacts of climate change unite various sectors and stakeholders. Climate-smart agriculture
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requires reinforcing and extending the dialogue and engagement of key players. In the context of climate change, a
typical agricultural development project can be relevant for a wide range of issues, including public health and
migration. Climate-smart agriculture will not be successful unless all stakeholders are engaged at all levels and
across all relevant sectors (UNFCCC, 2010; Hedger et al., 2008; Villanueva, 2010; GIZ, 2011a). The stakeholders
to be involved vary from local communities to international organizations (Hedger et al., 2008). Ideally a landscape
or territorial approach,  which encompass key ecosystems and communities engaged and affected by planned
interventions, should be followed. In general, stakeholders must be representative of the target population. Men and
women from different socio-economic groups should be involved, and different actors along the value chain should
be consulted. Integrated frameworks for climate-smart agriculture across all levels will allow for clear and effective
feedback mechanisms.

Especially with regards to mitigation, national-level monitoring and evaluation may need to be linked to UNFCCC
requirements for indicators, such as greenhouse gas inventories and measuring, reporting and verification
requirements for reduced emissions from deforestation and forest degradation (REDD+), At the project level,
monitoring and evaluation should ideally be based on a national annual planning, monitoring, evaluation and
budgeting system that provides orientation and harmonizes different projects under national programmes and
policies for poverty alleviation, natural resources management and agricultural development.

Participatory, gender-responsive approaches in assessment, monitoring and evaluation, which recognize that local
men and women are best suited to understand the local agricultural conditions, should be promoted. In these
approaches, men and women contribute to assessing the impacts of climate change on their livelihoods and food
security, and identify and measure their own indicators of change for monitoring and evaluation. This creates
opportunities to develop a learning partnership that involves all the implementing partners and the participating
communities. Participation in the assessment by the communities that are affected is critical, not only for gathering
as much information as possible on the local situation, but for building ownership and commitment to the process
by the community and increasing the likelihood of successful implementation of climate-smart agriculture
practices.

Participatory planning, monitoring and evaluation have been recognized as important in the broader development
context. They are used widely in rural community development interventions, and are particularly helpful for
understanding community perspectives on the opportunities and constraints associated with climate-smart
agriculture; dealing with fine-scaled variability in changes in climate and other factors; and empowering local
communities to engage in community-based natural resources management (see Guijt, 1999 for methodologies, and
FAO, 2008 for an example of adaptation to drought through community groundwater monitoring). The ADAPT
process proposed by Villanueva (2010) also assists in organizational learning, monitor perceptions and promote
organizational reflection and change. 

Community participation becomes essential for adaptive management and developmental evaluation under
complexity. It contributes to building the capacities of beneficiaries to gather data and engage in evaluative
thinking. Participation and ongoing feedback from communities is the sole means by which the intervention, and
government institutions involved in programme implementation and research in the longer run, can receive
information from the field on how climate-smart agriculture practices are performing in terms of their three main
objectives and what the trade-offs appear to be. In developing countries, establishing or strengthening farmers’
organizations has been an important activity for a number of reasons. Under changing climatic conditions, and from
a broader systems perspective, farmers' organizations will need to assume the additional role of drawing
conclusions on the practices they have applied and communicating their findings not only to project managers to
help assess the project's results and identify needs for adaptation, but to research institutions to develop the
knowledge base in the emerging climate change field. Similarly, agricultural extension services, in addition to
promoting the dissemination and exchange of technology to support adaptation to climate change (Simpson and
Burpee 2014), can also assist in gathering the data required for monitoring and evaluation, and transferring this
information to research institutions. This will require greater coordination between agricultural extension services
and farmers’ organizations, as well as between the different sectoral line departments working at the landscape
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level. In most countries, fostering this type of coordination has been problematic. 

Supporting good practices in monitoring and evaluation

Experience has shown that the above activities (e.g. surveys, reporting, capacity development for monitoring and
evaluation) may be implemented mechanically without being of great use for decision-making. Some useful
practices in relation to strengthening monitoring and evaluation are listed below.

Triangulation and mixed methods are necessary. No one tool will provide all the needed information, and1.
the complementary use of tools, quantitative and qualitative methods will be important. There can also be
difficulties in applying a strictly experimental design due to resource constraints and ethical concerns.
Obtaining management and stakeholder ownership and engagement in the monitoring and evaluation2.
process is important. Often monitoring and evaluation is seen as a stand-alone reporting task. There is a need
to internalize monitoring and evaluation into project management and staff responsibilities.
There is also a need to enhance capacity across the board on planning and monitoring and evaluation, and3.
create a learning culture. Climate-smart agriculture projects are often experiments, and need to maximize
opportunities for learning lessons that can be used to potentially scale up activities.
Networks and platforms for sharing experiences, lessons learned and practical knowledge between projects4.
and programmes have been for improving monitoring and evaluation. Some examples of networks on
monitoring and evaluation are the International Initiative for Impact Evaluation (3ie) and Monitoring and
Evaluation News. Similar networks and platforms have considerable potential for monitoring and evaluation
in climate-smart agriculture.
Participatory monitoring with stakeholders to foster ownership, commitment and mutual accountability for5.
results is crucial.

Examples of tools for supporting monitoring and evaluation in climate-smart agriculture projects

Tools that are particularly important for monitoring and evaluation of climate-smart agriculture are those that
address vulnerability, climate change mitigation, and the monitoring of resources. Some examples of practical tools
have been used by FAO and other support agencies to assist countries in this area are listed below. 

FAO has developed and assisted countries and partners in applying the FAO Resilience Index Measurement and
Analysis (RIMA). Measuring resilience is challenging, since it is multidimensional and cannot be observed or
quantified directly. RIMA is a quantitative approach that allows for a rigorous analysis of how households cope
with shocks and stressors. The results from resilience analyses using RIMA provide the necessary evidence to
improve the design, delivery, monitoring and evaluation of the assistance offered to vulnerable populations, based
on what they need most. RIMA methodologies estimate resilience through a set of pillars, which are then
aggregated through latent variable models. Comparisons can be made between different types of households (e.g.
male-headed households versus female-headed households or urban versus rural) in a given country or area. RIMA
measurements help to answer questions such as: who is most in need? where should investment focus in terms of
geographical location? which dimensions of resilience need to be supported? to what extent have interventions
increased or decreased the target populations’ resilience?

EX-ACT provides ex-ante estimations of the impact of agriculture and forestry development projects on
greenhouse gas emissions and carbon sequestration. EX-ACT is a land-based accounting system, measuring carbon
stocks and stock changes per unit of land, expressed in tonnes of carbon dioxide equivalent per hectare and year.
The ex-ante carbon balance appraisal guides the project design process and decision-making on funding aspects
and complements the usual ex-ante economic analysis of investment projects. EX-ACT has the potential to support
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project designers in selecting project activities with higher benefits both in economic and climate change mitigation
terms. EX-ACT outputs can also be used in financial and economic analysis. 

Technical expertise in forestry has been provided for direct support to individual developing countries in the design
and implementation of National Programmes for the UN-REDD Programme and targeted support upon request on
thematic areas, such as National Forest Monitoring Systems and measuring, reporting and verification (MRV)
systems (See module B3 on climate-smart forestry). This technical expertise assists countries in developing their
capacities to build robust national monitoring forest systems for REDD+ that also provide broader monitoring
needs for sustainable development. It supports countries on how to gather information on safeguards, design
safeguard information systems, and carry out governance assessments.  Countries are also given advice on land
tenure regimes and legal preparedness and identification of best practices for sustainable forest management.
Participatory approaches where forest resource users are directly involved in monitoring programmes can increase
efficiency of data collection and buy-in to programmes (see boxes 9.7 and 9.8). A strong MRV system can be also
combined with EX-ACT tools for example for national development banks to make assessments on the feasibility
of investing in agriculture and forestry development, which both reduce emissions and increase resiliency (Bockel
et al., 2016). 

Support for rapid remote sensing has been developed with Collect Earth, a FAO-Google collaboration for
monitoring and evaluation that uses existing open access remote sensing data. It has been used for national forestry
assessments. Collect Earth has also been applied to measuring programme and project baseline situations and
evaluating impacts, for example in the ex-post assessment of land-use changes comparing project and non-project
control areas.

Box C9.7  Community monitoring and national measuring, reporting and verification

The Forest Carbon Partnership Facility has looked at the advantages of community monitoring compared
to expert monitoring for national REDD+ MRV. When communities are trained to use standard forest
inventory protocols for carbon stocks using the Intergovernmental Panel on Climate Change (IPCC)
recommended procedures, their monitoring can be reliable and more economical than expert inventories.
Engaging communities in monitoring activities strengthens their rights and their stake in REDD+. The
ownership of the data remains with communities, which increases their motivation for supporting
REDD+. Data collected by communities can also be used in stock assessments in national forest
inventories and support the information gathered at basic grid points.

Box C9.8   MRV in an agricultural carbon project in Kenya

Vi Agroforestry (Vi-skogen) is a Swedish development cooperation organization that works with farmers
in the Lake Victoria Basin in Eastern Africa. The carbon project, which targets 60 000 smallholder
farmers over 45 000 hectares in Western Kenya, plans to generate verified emission reductions through
sustainable agricultural land management practices. MRV requires direct, activity-based measurements
that include estimates of tree carbon, which is measured by the diameter of trees at breast height and their
allometric growth functions, and soil carbon, which is modelled based on crop yields and land
management practices data. Every year, all project participants collect core datasets. In addition, a sample
of 200 farmers collect more intensive data. Global positioning system (GPS) units are used to measure
farm plot size and location. However, most of the data are collected manually with pencil and paper. The
project maintains two data management systems with datasets on livelihoods and carbon. The database
automatically checks the quality of manually entered data and calculates mitigation impacts. The carbon
accounting methodology has been approved by the Verified Carbon Standard and is in the public domain.
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The project is working to develop a cost-effective way of monitoring emission reductions that minimizes
transaction costs and maximizes benefits to farmers.

Source: IFC, 2012; PwC, 2012

Challenges and principles in monitoring and evaluation

There are many challenges and principles that need to be considered in assessment, monitoring and evaluation for
agricultural development projects and programmes. This module does not discuss these general issues. Interested
readers are referred to IFAD, 2002; World Bank, 2005; World Bank, 2006 and FAO, 2010. Climate-smart
agriculture poses unique challenges for assessments, monitoring and evaluation. The following sections, which sets
out the guiding principles for meeting these challenges, are intended to highlight specific problems that are
particular to climate-smart agriculture. No concrete approaches for assessment, monitoring and evaluation are
prescribed in this module, as each climate-smart agriculture project and programme is context-specific. Instead
climate-smart agriculture programme or project designers are encouraged to be aware of the challenges and to
follow the principles laid out in this section. Most of the challenges and principles are common to assessments for
policy and project design, as well as monitoring and evaluation.

C9 - 3.1 Definitions and goals of in monitoring and evaluation

Climate-smart agriculture means different things to different countries, depending, in large part, on the level of
agricultural development. In some cases, more focus is placed on mitigation, while in others the focus is mainly on
increasing productivity and enhancing resilience. One of the first steps for successful climate-smart agriculture
interventions and their monitoring and evaluation activities is to define the broad climate-smart agriculture goals
with the wide participation of different stakeholders, and then agree on the specific elements of the intervention.
Some assessment systems, for example the World Bank's climate-smart agriculture indices (Box C9.4) and the
FAO Sustainability Assessment of Food and Agriculture systems (SAFA), attempt to capture the complexity and
multiple aims of climate-smart agriculture. 

C9 - 3.2 Situating monitoring and evaluation within a broader development perspective

To avoid duplication, monitoring and evaluation systems should be built on and integrated into existing systems,
programmes and projects for agriculture, climate-responsible development and disaster risk reduction (Hedger et
al., 2008; GIZ, 2011a). Within agricultural and rural development projects, there are already many actions,
expected results and indicators that incorporate information on climate change actions and outcomes, or that can be
enhanced by climate-smart agriculture actions with relatively lower costs (see FAO, 2012a). For guidance on
participatory approaches, see the FAO Socio-economic and Gender Analysis Field Handbook (FAO, 2001). The
introductory section and sections on how to do monitoring and evaluation refer to several sources (e.g. FAO
Investment Learning Platform) for guiding broader monitoring and evaluation for agriculture and rural
development programmes and projects. 

C9 - 3.3 Scales, leakage, permanency, externality and ancillary impact

Climate change interventions implicitly address longer-term and larger-scale processes. They also involve a greater
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number of potential trade-offs. For example, additional irrigation represents a valuable adaptation method to
overcome longer droughts, but higher efficiency requires the additional use of energy, which can increase
greenhouse gas emissions. Most efficient irrigation systems (e.g. drip irrigation, micro-irrigation sprinklers) require
equipment that is currently powered by fossil fuels. Unlike many projects where monitoring and evaluation
addresses areas, beneficiaries and stakeholders within the project’s ‘boundaries’ for a relatively short period after
the project ends, climate-smart agriculture projects are more likely to require longer-term post-project monitoring
of trends and comparison areas. As climate change initiatives cannot be developed or implemented in isolation,
multicriteria and multiple objective analyses can help to assess trade-offs, and guide the subsequent monitoring and
evaluation of chosen interventions.

Some expected outcomes and impacts may not be able to be evaluated during the course of the project or
immediately after. Some assumptions on longer-term benefits may need to be incorporated in the evaluations. This
is particularly true for the monitoring and evaluation of mitigation benefits. Increases in soil carbon content as a
result of climate-smart agricultural practices will not continue indefinitely. Eventually, soil carbon storage will
approach a new equilibrium at which point carbon gains equal carbon losses. A default time period, usually 20
years, is assumed for this transition.

Similarly, the issue of leakages and permanency is important for the monitoring and evaluation of climate change
mitigation. Permanency refers to the principle that emission reductions represented by an offset should be
maintained over time. In some cases, abandoning a climate-smart agriculture practice after only a few years will
counterbalance the emissions previously avoided, and sometimes it may even surpass the emissions abated. This is
why frequent monitoring is required to take into account such risks. Leakage refers to a situation where the
emissions abatement that has achieved in one location is offset by increased emissions in unregulated locations. In
this regard, the difficulty lies in the choice of appropriate boundaries to conduct the appraisal.

A measure adopted for climate-smart agriculture may bring short-term benefits, while the same measure may lead
to maladaptation over the long term and vice versa (Hedger et al., 2008; Villanueva, 2010). The timing of
monitoring and evaluation needs to be chosen to address both short- and long-term impacts. Different targets may
be set for different time scales. Considering pathways for implementing climate-smart agriculture at different time
scales will help improve the design of monitoring and evaluation systems. Ideally, additional evaluations are done
after the project ends. Institutions should have adequate systems for storing and retrieving information to support
monitoring and evaluation (Lamhauge et al., 2011; Hedger et al., 2008).

Accounting for externalities and ancillary impacts should also be considered, even if they are far more difficult to
evaluate than the abatement of greenhouse gases or improvements in adaptive capacities. Virtually every climate-
smart agriculture option will produce some positive impact (e.g. clean water or more pollinators) or negative
externality and/or ancillary impact (e.g pollution or loss of biodiversity). Whether quantifiable or not, these impacts
represent real costs or benefits and should be factored into the monitoring and evaluation process.

C9 - 3.4 Attribution of results 

The attribution of impacts (e.g. adoption of technologies) can be difficult to evaluate with most monitoring and
evaluation systems. This has implications for the way project impact evaluations are designed and the tools that are
used. Factoring in the effects of climate change makes this issue even more challenging.

Climate is variable by nature. The weather experienced daily is a combined result of natural climate variability and



anthropogenic climate change. It is difficult to separate the two for the purposes of assessing the impacts of climate
change or monitoring and evaluating the impacts of climate-smart agriculture interventions (Lamhauge et al., 2011;
Hedger et al., 2008). It is also not easy to clearly distinguish the effects of many adaptation options from those
achieved by broader sectoral development policies (UNFCCC, 2010; Lamhauge et al., 2011). The distinction is
especially unclear when climate change adaptation interventions are not designed and implemented as stand-alone
projects or components, but incorporated into various development activities. Indicators for the successful
implementation of climate-smart agriculture that can be attributed to a specific intervention should ideally reflect
achievements in addressing the additional impacts of climate change, such as the capacity to cope with increased
frequency and intensity of natural disasters over the long term.

It should also be noted that climatic risks are not static. The baseline situation and baseline projections against
which impacts of climate-smart agriculture are evaluated may change as climatic conditions change (Hedger et al.,
2008; Lamhauge et al., 2011). Frequent updating of a ‘moving’ baseline with new information on climate, hazards,
extreme events, and their impacts on agriculture is necessary to make the appropriate adjustments to climate-smart
agriculture interventions and their targets (Lamhauge et al., 2011; Hedger et al., 2008; Villanueva, 2010).

C9 - 3.5 Challenges in gathering a comprehensive range and long term data and information
for climate-smart agriculture

For monitoring and evaluation, data need to be collected throughout the climate-smart agriculture intervention and
after all its activities have been completed. However, data collection is difficult and costly, particularly for
smallholder farmers (Lamhauge et al., 2011; UNFCCC, 2010) and many local institutions. Monitoring and
evaluation is already a challenging undertaking for regular development projects. It is important to address data
overload (i.e. too much information with too little useful analysis) by simplifying monitoring and evaluation
processes and indicator sets wherever possible (see also GDPRD et al., 2008) and maximizing the use of existing
systems. Box C9.10 provides a case study on how focusing on measuring land-use change within a project can
simplify the monitoring of carbon sequestration and adaptation.   

The key point is to identify the most relevant indicators (see examples of indicators in Table C9.2) for project
monitoring and evaluation purposes and broader policies and programmes (Figure C9.1) and to continue to collect
data for these indicators. These indicators will have to balance minimum information requirements with some
standardization for comparability. Some of the benefits of climate-smart agriculture interventions may not be
realized for a long time – perhaps for decades – much longer than the timelines typically associated with projects.
Supporting the collection of associated data for the purposes of evaluation beyond the project is a serious issue
(Hedger et al., 2008; GIZ, 2011a). Commitments to set aside resources for this should be considered as a means of
providing a global public good.

In many developing countries, improving information and data collection and availability is a priority. Targeted
climate-smart agriculture strategies and interventions need to be based on reliable user-oriented information that
includes good quality data, documented vulnerabilities and accurate evidence. Emerging information technologies
can provide new opportunities for more efficient and accurate data collection (see Box C9.9). 

Box C9.9  Role of information and communications technologies, and communication
for development

Information and communications technologies are important for implementing climate-smart agriculture,
particularly for monitoring and evaluation. These technologies are central for the collection, processing
and transmission of data. They also allow stakeholders to communicate easily among themselves. GPS



equipment used in project officers’ cameras can automatically log the locations of the photos taken for
later reference. GIS is essential in analysing geo-referenced information. Collected information can be
logged in the database for monitoring purposes using simple structured forms based on a mark-up
language (e.g. XML) on mobile phones, mobile electronic devices and laptops.

The Mobile Survey Tool, developed for the Ericsson Millennium Villages Project, is an example of a tool
that facilitates data collection for agriculture, health care, business, finance and government. It enables
operators and end users to create and organize surveys and questionnaires without the need of coding or
databases. The data can then be processed and used for different purposes within a village or by
governments.

C9 - 3.6 Adapting system and enhancing Capacity for assessment and monitoring and
evaluation

Inadequate capacities (technical, institutional) and resources (human and financial) are often cited as barriers to
successful assessment, monitoring and evaluation activities (UNFCCC, 2010). The trend has been to use country-
driven systems. To make these national systems effective there is a need to strengthen individual and institutional
capacity through effective capacity development, such as individual training in the area of data collection,
assessments, monitoring and evaluation for climate-smart agriculture (see module C1 on system-wide capacity
development).

Monitoring and evaluation often have considerable transaction costs. Unless appreciated as a useful tool by
stakeholders, monitoring and evaluation can be seen as a burden that offers little value for the effort involved in
gathering significant amounts of information.

There are limited choices for appropriate analytical methods for assessment, monitoring and evaluation that address
the specific needs and conditions of climate-smart agriculture projects. However, there is a considerable body of
experience from natural resources management and rural development projects that monitoring and evaluation
activities in climate-smart agriculture programmes and projects can build on. Many of the existing tools and models
are intended for highly skilled technical experts in academic institutions. They may not be suited for implementing
climate-smart agriculture in developing countries. Further collaboration and communication between the
developers of the tools and their users are necessary to ensure that simple tools that meet the needs of climate-smart
agriculture practitioners are available. 

Some tools may be less sophisticated and produce less detailed scientific results but still meet the needs of the
climate-smart agriculture community. It is necessary to find the right balance between the simplicity of the tools
and the reliability of the results.

Conclusions

Activities involved in monitoring and evaluation include setting project baselines, defining indicators, measuring
progress, and evaluating successes and the problems encountered by climate-smart agriculture interventions at the
end of the project and beyond.

Monitoring and evaluation are initiated at the preparation stage in the project cycle and are closely linked with the
overall climate-smart agriculture planning. Monitoring tracks progress, checks intermediate results, and informs
adjustments during project implementation. Evaluation deals primarily with the assessment of the results and
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impacts of climate-smart agriculture interventions. The learning process identifies issues and draws lessons for
future interventions and policies and should be integrated into the monitoring and evaluation process. The
monitoring and evaluation framework presented in this module highlights some important elements: situational
analysis and forecasting; intervention planning and targeting; and defining detailed indicators and baseline
assessments. It is important to recognize that monitoring and evaluation are closely related activities. For climate-
smart agriculture programmes and projects adopting an adaptive management and learning approach is particularly
valuable. The interventions should be designed within a results-based framework that emphasises the development
of appropriate indicators.

Climate-smart agriculture practitioners are expected to use the guidance outlined in this module as a starting point
for designing an approach that satisfies their specific requirements and circumstances.

Box 9.10 Case Study - Regional silvopastoral project in Colombia, Costa Rica and
Nicaragua: monitoring carbon sequestration and biodiversity

The Regional silvopastoral project in Colombia, Costa Rica and Nicaragua was implemented between
2002-2008 with support from the Global Environment Fund, FAO’s Livestock, Environment and
Development Initiative and the World Bank. Total project costs came to USD 8.7 million. The
programme’s main goal was to restore degraded pastures by establishing silvopastoral systems that
combine fodder plants, such as grasses and leguminous herbs, with trees and shrubs. A total of 12 260
hectares of land was covered by the project. The monitoring component, which cost about USD 1 million
over a 5-year period, focused on land-use changes as a proxy for carbon sequestration and biodiversity
enhancement. At the project start, a panel of experts estimated the carbon sequestration and biodiversity
potential of the prevailing landscapes, and converted those into an index, on the basis of one point as the
standard for carbon sequestration and biodiversity for primary forest. Carbon sequestration of secondary
forest was estimated at ten tonnes of carbon per hectare. The index for each landscape was validated and
later adjusted through field research that determined soil organic matter dynamics, and changes in bird,
butterfly and mollusc populations.

Table C9.3. Environmental service indices of different landscapes in Colombia, Costa Rica and
Nicaragua

Land use  Carbon index Biodiversity index Total
Degraded pasture 0 0 0
Live fences 0.3 0.3 0.6
Fodder banks 0.3 0.5 0.8
Natural pasture with low tree density 0.1 0.1 0.2
Improved pasture with high tree density 0.6 0.7 1.3
Secondary forest 1 1 2

Water quality (biological oxygen demand) was also measured to provide accurate information and
understanding of the potential of intensified silvopastoral systems in providing local ecological services.
Table C9.3 provides the indices of some of the main land-use types.

These indices were used to develop a system for the payment of environmental services. The year-to-year
changes in the index of the different farm plots served as the basis for determining the amount to be paid
for these services. For example, if farmers improved a plot with native pasture to improved pasture with a
high density trees they would have a 1.1 increase in the index. This 1.1 increment is then  multiplied by 10
tonnes per index point. This amount (11 tonnes) is then multiplied by USD 7.5 per tonne of carbon per
hectare generating a payment equivalent to USD 82.50.



The attraction of this system is that:

It uses a landscape approach to enhance climate mitigation and adaptation.
It is relatively easy to administer, as it is mainly GPS based. Costs per hectare for routine data
collection to administer the payment of the environmental service system were about USD 1 per
hectare.
Farmers clearly understand the system, as shown through their adoption of those strategies that
were most profitable.

Overall the project was a striking example of a win-win-win situation:

Farmers’ income per hectare increased by 15 percent over the project period.
Carbon sequestration over the entire project area increased by 1.6 tonnes of carbon (or 3.5 tonnes
of carbon dioxide equivalent) per hectare per year. In addition, a case study on a small number of
farms indicates that silvopastoral technologies decreased emissions of methane by 21 percent and
nitrous oxide by 36 percent
The number of bird, mollusc and butterfly species in the three pilot areas doubled.
Water quality improved significantly. In the one pilot area where it was measured, the biological
oxygen demand declined from 11 to below 1.3.
The inclusion of fodder shrubs enhanced climate resilience by providing high-quality livestock feed
in the dry season.

The project is now being scaled up in Colombia, and the silvopastoral systems approach is being
integrated into national systems in Costa Rica and Nicaragua.

Source: World Bank, 2008
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Acronyms

ADAPT
CCAFS
CSA
EX-ACT
GIS
GPS
IFAD
MRV
REDD+
SMART
UNFCCC

Adaptive, Dynamic, Active, Participatory and Thorough

Climate Change, Agriculture and Food Security (research programme)
climate-smart agriculture
Ex-Ante Carbon-balance Tool
geographic information system
Global positioning system
International Fund for Agricultural Development
measurement, reporting and verification
reducing emissions from deforestation and forest degradation
simple, measurable, attributable, reliable, time bound (indicator)
United Nations Framework Convention on Climate Change
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