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  Abstract 
This review expressions on assessment, monitoring and evaluation summaries 
that are necessary for the successful adoption of climate-smart agriculture (CSA). 
Concentration is placed mainly at the subnational and national levels. The review 
presents an overview of important climate change-related assessment, monitoring 
and evaluation activities in policy and programme processes and project cycles. 
The purposes was review how to conduct assessments for climate smart agricul-
ture (CSA) policy and project design, how to implement monitoring and evalua-
tion for climate smart agriculture programme and projects, the importance of 
monitoring and evaluation for climate-smart agriculture, the challenges and 
guiding principles baselines, and related concepts are also described. Monitoring 
and evaluation are initiated during the project preparation stage of the project 
cycle and are closely linked with the overall climate smart agriculture planning. 
Monitoring tracks progress, checks intermediate results, and informs adjustments 
during the project implementation. Evaluation deals primarily with the assess-
ment of the results and impacts of CSA interventions. Details are provided about 
how to conduct assessments relating to policies and project justification and de-
sign, as well as monitoring and evaluation. In the last section, the specific chal-
lenges to assessment, monitoring and evaluation in the context of climate smart 
agriculture were reviewed and some guiding principles for addressing them are 
offered. 

Keywords 
Assessment, Monitoring and Evaluation, Climate Smart Agriculture, Climate 
Change, Challenges 

 
1. Introduction 

The Climate Smart Agriculture concept includes three goals: sustainably increase agricultural productivity and in-
come as well as ensure food security; adapt to climate change and foster resilience to natural resources pressure; and 
contribute to the reduction or removal of greenhouse gas (GHG) emissions of agriculture, forestry, fisheries and aqua-
culture [1]. Especially in developing countries, agriculture still often accounts for more than 30% of GDP [2]. Conse-
quently, because of the many implications it has in different socio-economic and ecological spheres, it can play a pivot-
al role in achieving the 2030 Agenda for Sustainable Development [3]. A multitude of disciplines have implications 
with the agriculture sector [4], and obviously benefit from a general societal increasing concern regarding social and 
environmental sustainability, as this can translate into commitments both in the public and private sectors supporting 
their fields of expertise.  

Given the inter linkages between CSA and the Sustainable Development Goals, it is important to assess the contribu-
tion of CSA to achieve the SDGs in order to inform decision-makers on the synergies or potential trade-offs of invest-
ments in CSA. Implementing the three pillars of CSA entails different consequences on different SDGs [5]. These 
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trade-offs are often unavoidable, and policymakers are confronted with the challenge of finding a compromise [1], 
which is one of the reasons why it is important to have suitable and accurate guidelines to measure and monitor CSA 
and its effects on the Sustainable Development Goals. Monitoring and Evaluation is an important tool for enhancing 
farmers’ practices. They consider it an unavoidable process of their work methodology, yet they often lack time and 
financial resources to implement thorough monitoring and evaluation practices [6].  

Therefore, it is initiated to review assessment, monitoring and evaluation (M&E) of climate smart agriculture. This 
review will help for assessing the monitoring and evaluation on climate smart agriculture for improvement of climate 
change in the past, present and future in the agriculture. The general objective of this review is to Assessing, Monitoring 
and Evaluation of Climate Smart Agriculture, with the specific objectives: 
 To review how to conduct assessments for CSA policy and project design 
 To review how to implement monitoring and evaluation for CSA programme and projects 
 To review the importance of monitoring and evaluation for climate-smart agriculture  
 To review challenges and guiding principles 

2. Literature Review 
2.1 Defining Assessment, Monitoring and Evaluation for Climate Smart Agriculture: Scope, Purposes, 
Frameworks and Concepts 

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 programme that are successfully applied 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. Monitoring and evaluation are not divisible, 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. Assessments for policy and project design usually 
take place ex-ante. They are conducted mainly in the conceptualization and preparation steps of planning. Climate im-
pact assessments, climate-smart agriculture options appraisals and baseline projections are illustrated in Figure 1 bel-
low. 

 
Figure 1. The scope of assessment, monitoring and evaluation for Climate Smart Agriculture within a project cycle and 

broader policies and programmes. 
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2.1.1 Assessments for Climate Smart Agriculture Policy and Project Design 
Assessments for policy and project design identify the impact of climate change and climate variability on the agri-

cultural sector, food security and livelihoods. Climate impact assessments characterize the effects of climate change and 
identify the most vulnerable locations and contexts that require adaptation actions. Climate impact assessments are typ-
ically conducted at the project’s conceptualization stage, but they are also used to inform policy directly (Figure 1), a 
type of strategic planning. The main elements of climate impact assessment are an assessment of changes in climate 
(historical, current, and projected future); an assessment of impacts of climate on agriculture; and an assessment of the 
vulnerability of livelihoods, including food security, to climate change. The relationship between climate and agricul-
ture now and in the past can be combined with future climate projections to infer associated potential impacts on agri-
culture.  

2.1.2 Climate Impact Assessment 
Impact’ refers to the effects of climate change on natural and anthropogenic systems. In the case of CSA, the impact 

will be felt in a variety of areas, including: landscapes, ecosystems, watersheds, infrastructure, farms, agricultural pro-
duction and markets. Climate impact assessments specify the changes in climate in a historic, current or future context, 
and establish evidence-based relationships between climate and productivity in the agriculture, forestry and fishery sec-
tors. Climate impact assessments indicate the vulnerability of different stakeholders to a changing climate and the po-
tential impacts of climate change on agriculture. Stakeholders targeted by vulnerability assessments include male and 
female smallholder farmers, landless laborers, commercial farmers and people working in the value chain. 

‘Vulnerability’ is frequently defined as a function of potential impacts (exposure and sensitivity to exposure) and 
adaptive capacity [7]. Exposure is the extent to which the system is physically harmed by climate change. Sensitivity is 
how affected a system is after the exposure. Adaptive capacity is the system’s ability to avoid potential damages, take 
advantage of opportunities, and cope with the consequences of damages.  

‘Resilience’ is the ability of a system and its component parts to anticipate, absorb, accommodate, or recover from 
the effects of a hazardous event in a timely and efficient manner [8]. A system may be made more resilient in a number 
of ways, including: managing human and environmental components of a system in a manner that maintains the sys-
tem’s status quo (e.g. managing water resources to better cope with drought); or transforming into a new system when 
the current system becomes untenable (e.g. eliminating irrigation and agricultural production if drought risk is too ex-
treme) [9-12]. 

2.1.3 Climate Smart Agriculture Options Assessment 
Following climate impact assessments, CSA options assessments examine the extent to which different CSA meas-

ures may achieve the objectives of increasing productivity, enhancing climate change adaptation and mitigation, and 
improving food security, given the expected impacts of climate change.  

Examples of assessed benefits of CSA practices in contributing to climate change adaptation and mitigation, and food 
security 

• Reduced soil erosion and minimum tillage, cover crops and improved rotations; 
• Improved water availability from soil and water conservation activities; 
• Improved crop yield with new varieties, a change in farm management; 
• Improved livestock productivity through enhanced breeding and feeding practices; 
• Balance among improved productivity, market prices, and farm income; 
• Improved economic resilience from income diversification; and 
• Reduced GHG emissions or increased soil carbon sequestration. 

2.1.4 Baselines and Baseline Projections 
Based on climate impact assessments, baseline projections can be developed for expected future climate variations, 

associated variations in agricultural outputs and respective vulnerabilities. These are projections of the state of climate 
impacts, agriculture, and food security and vulnerability without the programme or project’s interventions. This ‘with-
out intervention’ scenario helps to frame broader policies and programmes. Baseline projections provide ‘counterfac-
tuals’ and are used to evaluate long-term impacts of CSA 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.  
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Figure 2. Baselines and baseline projections. 

Over a short period, changes in baselines or baseline projections can be subtle, so they are not a great concern for 
shorter CSA projects [13]. 

2.2 How to Conduct Assessments for CSA Policy and Project Design 
2.2.1 Designing Assessments 

Abundant information on climate change and its impact on agriculture are available at global and regional scales. In-
formation at national and subnational scales is more scarce but can be found from a range of sources, including: the 
Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Reports; the IPCC Special Report on Managing 
the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation [8]. The major steps for designing 
assessments can be summarized as: 

• Literature review; 
• Identification of stakeholders; 
• Assessment of information needs of stakeholders; 
• Evaluation of role and capacity of stakeholders; and 
• Design of assessments, including agreement on CSA objectives by stakeholders. 

2.2.2 Conducting Assessments 
Once the study design is drawn up in consultation with stakeholders, choices can be made about the data, methods 

and tools that best meet the specified spatial and temporal scales and the other requirements of the assessments. A va-
riety of methods, tools and databases for climate data, climate downscaling tools and vulnerability assessment tools are 
described in [14-18]. CSA planners should choose a method that suits the needs of the project and programme. There is 
no single method that is applicable to all CSA projects. 

2.3 How to Implement Monitoring and Evaluation for CSA Programmes and Projects 
2.3.1 Basic Overview of the Planning, Monitoring, Evaluation and Learning Cycle with in a Climate Smart 
Agriculture Programme. 

For CSA, as in any other development context, monitoring and evaluation cannot be seen as separate from the pro-
gramme and project planning cycle processes that define objectives and intervention actions that focus on expected re-
sults. Evaluation primarily deals with the assessment of results and impacts.  

A number of manuals and e-learning tools are available for in-depth monitoring and evaluation that can be applied to 
CSA interventions. Examples include the International Fund for Agricultural Development (IFAD) Monitoring and 
Evaluation Guide [19]. World Bank’s monitoring and evaluation tools and approaches, with basic definitions provided 
by the Organization for Economic Cooperation and Development, Development Assistance Committee (OECD DAC) 
[20]; and the European Commission Project Cycle Management.  

2.3.2 The Steps in Monitoring and Evaluation of Programmes and Projects with CSA Considerations 
As illustrious above, monitoring and evaluation start with the design process and identification of objectives. They 

cannot be seen as separate activities. Before telling monitoring and evaluation indicators and tools, some important de-
sign processes need to be described. A shared process for setting objectives and defining indicators among intervention 
stakeholders is a key to obtaining feedback, learning and planning, all of which are vital for CSA, which is quickly 
evolving. 



Ibsa Dawid Mume 
 

 

DOI: 10.26855/ijfsa.2021.09.022 514 International Journal of Food Science and Agriculture 
 

2.3.3 Developing Indicators 
To measure project progress and achievements, it is necessary to identify suitable indicators and clarify related base-

lines, targets and means of verification for each of the results at different levels. Indicators are extensively treated in 
monitoring and evaluation guides. Highlighted below are some key aspects of indicators in relation to climate change 
[21, 22]. 

Characteristics of Indicators 
Indicators should, wherever possible, be Simple, Measurable, Attributable, Reliable and Time bound (SMART). The 

somewhat expanded set of SMART criteria presented below provides a useful guide for identifying appropriate indica-
tors (modified from CIDA, cited in [13] : 

1. Validity:  
2. Precise and specific meaning:  
3. Practical, affordable, and simple:  
4. Reliability:  
5. Sensitivity:  
6. Clear direction, Utility, and owned. 

Typology of Indicators 
Using a simplified typology, indicators can be classified into four types. The four types of indicators are: 
• Quantitative;  
• Qualitative; 
• Proxy indicators, andIndices. 

Range of Indicators 
Indicators for monitoring and evaluating projects’ impact should try to reflect the objectives of climate smart agri-

culture. Some examples include: 
• Agricultural outputs in the project area over a multiyear period [23]; 
• monitoring changes in land use on a wider scale, which can draw on literature such as sustainable land management 

impact monitoring; 
• Resilience to flood and drought disasters over a multiyear period; 
• Total extent of annual GHG emissions reduced from the project areas over a multiyear; 
• Food security rate by household. 

2.3.4 Methods for Project Monitoring and Evaluation 
Methods for measuring results of outcomes and impacts (mainly evaluation) and progress against expected targets 

(mainly monitoring) are very large topics that are best examined in relation to literature on specific indicators. 

Methods for Project Monitoring 
Monitoring is a continuous or periodic process in which data on specific indicators are systematically collected to 

provide information about performance of a project. It needs to have in-built and integrated systems for tracking finan-
cial transactions, expected outputs, activity targets and achievements. Basic methods and tools for monitoring are: 

 Regular project monitoring involves the gathering of activity and output progress data, financial management 
information, and signaling 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.  

 Agriculture and natural resource management monitoring is carried out at frequencies and scales significant 
enough to provide meaningful information.  

 Process monitoring is often done to support regular monitoring, assess project process and institutional 
changes and relationships, and rapidly identify management responses. 

 Participatory monitoring and evaluation methods include a wide range of methods for enhancing the en-
gagement of the communities involved in programmes and projects. 

Methods for Evaluation 
Evaluation is a systematic and objective feedback of a completed or ongoing action, aimed at providing information 

about design, implementation and performance. 
Evaluation, at key milestones in the programme, but especially at its conclusion or after its completion, involves ga-

thering 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 assessments. 
However, evaluation is not only about the impact evaluation surveys. It also assesses the ongoing relevance of the de-
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sign, objectives and implementation mechanisms; reviews the efficiency, performance of different actors; and highlights 
lessons learned. 

2.4 Importance of Monitoring and Evaluation for Climate-Smart Agriculture Programmes and 
Projects 

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 pro-
grammes. 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.  

Effective monitoring and evaluation, which helps improve the design of future climate-smart agriculture interven-
tions 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 this 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 [24]. 

2.5 Challenges and Principles in Monitoring and Evaluation 
Many challenges and principles need to be considered in assessment, monitoring and evaluation for agricultural de-

velopment projects and programmes. CSA poses unique challenges for assessments, monitoring and evaluation. Most of 
the challenges and principles are common to assessments for policy and project design, as well as monitoring and eval-
uation. 

2.5.1. Definitions and Goals of in Monitoring and Evaluation 
“Climate-smart agriculture” is an evolving concept and there is not yet a single definition for it that is agreed by the 

international community. CSA means different things to different countries, depending for example on the level of 
agricultural development. In some cases, more focus is placed on mitigation, while in others the focus is mainly on in-
creasing productivity and enhancing resilience. Likewise, there are differing views on how to define “adaptation” to 
climate change, or what constitutes “successful adaptation” to climate change. The lack of consensus indicates a lack of 
agreed metrics to determine effectiveness of activities to achieve CSA/adaptation, which means extra challenges to 
monitoring and evaluation [25-27, 13].  

2.5.2. Multi-Sectoral Issues and Engaging Stakeholders 
Climate change objectives link together various sectors and stakeholders, and as an evolving concept, CSA requires 

continuing even further dialogue and engagement of key players. CSA will not be successful unless relevant stakehold-
ers are engaged at all levels and across all relevant sectors [25-27, 13]. The stakeholders to be consulted vary from the 
public level to the global level [25]. 

2.5.3. Situating Monitoring and Evaluation within a Broader Development Perspective 
To avoid replication, monitoring and evaluation systems should be built on and integrated into existing systems, pro-

grammes and projects for agriculture, climate-responsible development and disaster risk reduction [25, 13]. According 
to the report of [28], within agricultural and rural development projects, there are already many actions, expected results 
and indicators that incorporate info on climate change actions and outcomes, or that can be enhanced by climate-smart 
agriculture actions with relatively lower costs.  

2.5.4. Scales, Leakage, Permanency, Externality and Ancillary Impact 
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 re-
quired 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.  

According to [25, 27], 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. 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. Consi-
dering pathways for implementing climate-smart agriculture at different time scales will help improve the design of 
monitoring and evaluation systems. Institutions should have adequate systems for storing and retrieving information to 
support monitoring and evaluation [29, 25]. Accounting for externalities and ancillary impacts should also be consi-
dered, even if they are far more difficult to evaluate than the abatement of greenhouse gases or improvements in adap-



Ibsa Dawid Mume 
 

 

DOI: 10.26855/ijfsa.2021.09.022 516 International Journal of Food Science and Agriculture 
 

tive capacities.  

2.5.5. Availability of Data and Information 
All assessment, monitoring and evaluation activities require data on a range of subjects, including climate, agriculture, 

socio-economic conditions, capacities and livelihoods. The quality of data directly affects the quality of assessment, 
monitoring and evaluation. Analyses based on poor quality data are of very limited value. 

To characterize current and historical impacts of climate change on agriculture for the assessment purposes for policy 
and project design, good quality, continuous and long-term climate data are necessary (e.g., temperature, rainfall, wind, 
solar radiation, humidity, evaporation and runoff). Along with climate data, agricultural statistics describing the state of 
agriculture are necessary for the same time span. Such data includes crop yields and areas under cultivation, as well as 
fish and wood production. However, data availability and quality are often an issue in many developing countries [20, 
26, 29]. 

For monitoring and evaluation, data need to be collected throughout CSA activities and beyond. However, data col-
lection is difficult and costly, particularly for smallholder farmers [26, 29] and many local institutions.  

2.5.6. Working with Uncertainties 
Assessments of impacts and characterizations of vulnerability (climate impact assessments) are conducted by a va-

riety of models using climatic information as inputs. A long chain of scenarios and models will indicate the potential 
local impacts of climate change on agriculture and the possible adaptation responses. However, each component of the 
chain carries its own uncertainties, which may result in a growing number of changes and an expanding envelope of 
uncertainty [20, 25, 30, 27, 13].  

2.5.7. Attributions of Difficulties 
Climate is flexible 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 [29, 25]. It is also not easy 
to clearly distinguish the effects of many adaptation options from those achieved by broader sectoral development poli-
cies [26, 29]. 

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 [25, 29]. Frequent updat-
ing 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 [29, 25, 27]. 

2.5.8. Inadequate Capacities for Assessment and Monitoring and Evaluation 
Inadequate capacities (technical, human, institutional) and resources (human and financial) are often cited as barriers 

to successful assessment, monitoring and evaluation activities [26]. The current trend is to use country-led systems. To 
make these national systems effective there is a need to strengthen human and institutional capacity through training 
and capacity development in the area of data collection, assessments, monitoring and evaluation for CSA. 

3. Conclusion  
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. There are two major types of assessments for CSA policy and project design: climate impact 
assessments and CSA options assessments. CSA options assessments can identify the options that will be more effective 
in achieving CSA objectives. 

Monitoring and evaluation are initiated during the project preparation stage of the project cycle and are closely linked 
with the overall CSA planning. Monitoring tracks progress, checks intermediate results, and informs adjustments during 
the project implementation. Evaluation deals primarily with the assessment of the results and impacts of CSA interven-
tions. The monitoring and evaluation framework presented in this review has six major elements: situational analysis 
and forecasting; intervention planning and targeting, and defining detailed indicators; implementation and monitoring; 
evaluation; monitoring and evaluation as closely related activities; and the importance of learning. The interventions 
should be designed within a results-based framework with particular emphasis on the development of appropriate indi-
cators. 

There are eight irreplaceable challenges for assessment, monitoring and evaluation for CSA: the difficulty of setting 
the goals and an agreed definition of CSA; the multi-sectoral nature of CSA and the involvement of various stakehold-
ers; Positioning within a broader development perspective; the issues of scale, leakage, permanency, externality and 
ancillary impact; the difficulty of obtaining quality data and information; the uncertainties with data, information, and 
methods; difficulty of attribution; and inadequate capacity and resources. Most of the guiding principles for responding 
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to these challenges are common to any assessment, monitoring and evaluation activity for climate smart agriculture. 
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