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1	 The need for holistic 
assessments of food and 
agricultural systems

Food and agricultural (agrifood) systems feed the world and form the basis of our economic, political 
and cultural systems. At the same time, they are also drivers of environmental change at local and 
global levels. Given how central agrifood systems are to lives and livelihoods and the environment, 
it is not surprising that we try to measure, monitor and assess how they are performing. However, 
agrifood systems are complex with many connected parts, things happening at different scales in 
space and time, and great heterogeneity, making measurement challenging. For much of history, our 
measurement of agrifood systems has focused on economic aspects – production, prices and trade. 
The Babylonians kept price data for agricultural commodities from as early as 500 BCE (Temin 2002), 
and such metrics still make up the bulk of international databases such as FAOStat.

A key aim when data on system performance are collected is that those data will be interpreted 
and used in future decisions about the system. An implication is that those system properties that 
are measured will improve over time with management decisions, while properties that are not 
measured will change positively or negatively depending on what drives them and their correlation 
with measured properties. Hence for a long time, researchers and activists have argued that we 
need to measure much more than just production and economic aspects or dimensions of agrifood 
systems. For example, the Sustainable Livelihoods Framework was proposed in 1991 (Chambers and 
Conway 1992) and has prompted measurement of human, social and natural dimensions of food and 
agricultural systems in addition to production. The IAASTD (McIntyre et al. 2009) and UN Sustainable 
Development Goals (2015) led to a proliferation of schemes for system measurement, particularly in 
relation to sustainability (Kalachevska et al. 2022).

One particular concern with assessment of agrifood systems is that of the ‘level playing field’. As 
an example, agroecologically intensified systems have been critiqued for being less productive or 
profitable than industrially intensified systems. While the validity of this criticism has been challenged, 
it would not be surprising if it were true in the short term. Agroecological systems are developed 
with the aim of providing environmental and social benefits, not only economic benefits, and to be 
sustainable in the long term. To assess them only in short-term production or economic terms misses 
the whole point of the approach. Likewise, assessing conventionally intensified systems without 
including their longer-term social and environmental effects leads to degradation of those aspects. 
The same principle – that only assessing part of the system leads to worsening outcomes in other 
parts – applies to any agrifood system. Agrifood systems are a major contributor to our collective 
problem of exceeding planetary boundaries (Conijn et al. 2018; Gerten et al. 2020; Rockström et al. 
2020). At the same time, they contribute to dietary and health problems (Willett et al. 2019), rural and 
urban livelihood challenges, and local environmental degradation. We need to be able to measure 
alternative systems holistically and using the same terms, and then compare them within a common 
framework – the level playing field.

https://www.fao.org/faostat/en/#home


2	 Metrics, metrics everywhere…

The emerging consensus on the need for holistic assessment of food and agricultural systems 
has led to a recent proliferation of available frameworks based on differing needs, objectives and 
conceptual frames. A systematic review of 216 assessments reveals an increasing number of holistic 
assessments published annually over the past 30 years, with a dramatic rise since 2019 (Figure 1) 
(Crossland et al. in preparation).

These assessments have been designed to meet different objectives. For example, a major axis of 
variation in assessments for agroecology is whether it is for system characterization (assessing to 
what degree the system is agroecological or adheres to agroecological principles), or for measuring 
system performance (how well the system meets various goals or outputs) (Figure 2, redrawn from 

Figure 1.  Holistic assessments published over time

Note: Number of holistic assessments of food and agricultural systems published annually since 1990 based on a 
review conducted by Crossland et al. (in preparation)
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Geck et al. 2023). While many approaches are strictly for either characterization or performance 
assessment, several do both, often with the goal of linking characterization to performance (e.g., do 
more agroecological farms perform better than fewer agroecological farms?).

Another key axis of variation amongst tools is the scale at which they are intended to operate. While 
many tools are available for assessment of fields, farms and farming households, relatively few target 
the landscape or food system scale. Other tools may focus on different components of a value 
chain, from on-farm production to marketing to consumption. Still others focus on analysis of projects 
or portfolios of projects rather than on-the-ground analysis. Tools can also differ in the degree to 
which they utilize quantitative versus qualitative data and analysis approaches, or in the level of 
participation or co-creation with stakeholders (Geck et al. 2023).

Many frameworks are developed in response to identified gaps existing at the time (Rasmussen et 
al. 2017; Talukder et al. 2020). Some frameworks are proposed as candidates for globally applicable 
and standardized assessments, such as FAO’s Tool for Agroecology Performance Evaluation (TAPE) 
(FAO 2019) which has now been applied in many countries. While there are advantages to using a 
standardized framework, the context specificity in agrifood systems and the ever-changing objectives 
of projects and policies means that there will always be a need for new frameworks.

For anyone seeking data about agrifood systems and deciding to initiate data generation, there are 
three broad choices:

1.	 Take a common framework and apply it: For example, FAO’s TAPE is being promoted as 
universally applicable and has other characteristics, such as ready-made tools, that may make it 
attractive. Using such a ready tool is clearly efficient if it meets the user’s objectives.

2.	 Review existing frameworks before selecting: Recent reviews of frameworks, such as for 
understanding socioecological systems (C. Binder et al. 2013) or sustainability (Alaoui et al. 
2022) are excellent starting points. Such a systematic look at multiple frameworks gives insights 
for choosing, merging and developing further holistic assessment frameworks. However, this 
approach requires the time and expertise available to conduct a systematic review and analysis 
of the ever-growing number of assessment frameworks available. There is also no certainty that 
the set of frames considered will include anything suitable.

3.	 Develop or adapt a new framework: This route has the potential to meet objectives but is 
certainly not easy. It is the subject of the remainder of this publication.
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Figure 2.  Typology of tools and frameworks for agrifood system assessments

Note: Assessment goal (characterization versus performance) on the x-axis and scale of assessment (field to food system) on the y-axis

Source: Redrawn from Geck et al. 2023
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3	 A meta-framework as a guide to 
designing an assessment

Given the diversity of agrifood systems globally, as well as the diversity in objectives of those who 
wish to collect data on the performance of those systems, there can be no single assessment 
framework which can meet every objective in all possible contexts. There is no one-size-fits-all 
solution when it comes to measuring food and agricultural systems. Any group that finds a need 
for holistic system assessment data has the challenge then, of selecting from available frameworks, 
adapting them to their needs, or innovating when there is nothing that meets those needs. Hence, 
we need a guide through the maze of frameworks to help choose an approach, metrics and 
process that meet specific objectives. We therefore propose the development of a meta-framework, 
a scheme to guide or support those groups planning or promoting holistic agrifood systems 
measurement.

In this document, we put forward general steps for developing a holistic agrifood system assessment, 
as well as principles to guide decision making at each step of the design process. Holistic 
measurement of agrifood systems may be planned as part of research studies; in connection with 
development projects and interventions; by activists collecting evidence; by groups and communities 
engaged in action research cycles; or as routine data collection by governments at local, national or 
international scales. Our guiding framework should be relevant to any of these.

To organize the ideas, we use the concepts of:

1.	 The Destination: The goal of providing a holistic assessment of an agrifood system

2.	 The Compass: Principles for designing an assessment

3.	 The Landscape: The features and elements of the assessment system

4.	 The Path: The steps in developing an assessment.



4	 Definitions and concepts

Agrifood system: An agrifood system includes the agricultural production of food and non-food 
products, as well as all of the steps to its consumption and disposal, including harvesting, storage, 
processing, value addition, transportation, marketing, etc. Additionally, an agrifood system includes 
environmental and ecological processes that support food production as well as the human capital, 
social and governance structures it is embedded in (Eigenraam et al. 2020).

Principles: Here, ‘principles’ are defined as fundamental, overarching guidelines that can be 
used to steer and shape an approach, methods and decision-making process. They are meant as 
guides to practice that can be interpreted in contextually appropriate ways, rather than ridged rules 
(Patton 2018).

Framework: Here, a ‘framework’ refers to a coherent set of principles, concepts and criteria that 
are linked by theory. They provide organized structures to guide the design, implementation and 
evaluation of agrifood systems.

Dimensions: While often interconnected, a ‘dimension’ of agrifood systems refers to one of the 
specific areas of focus or consideration within the concept of agrifood system performance. 
Generally, there are three key dimensions that are often considered when assessing agrifood 
systems: environmental; social; and economic, and each of these can be broken down into further 
dimensions in many ways.

Holistic assessment: an assessment is ‘holistic’ when it describes the system as a whole, not just one 
part or aspect of the system. In the following section, we explain the core characteristics of a holistic 
assessment.

Metrics and indicators: Although a distinction between ‘metrics’ and ‘indicators’ can be made, we 
use these terms interchangeably to mean something measured (quantitative or qualitative) that can 
be used to describe system performance. They may be directly observable, or composite metrics 
based on multiple components spanning several dimensions (e.g., the Women’s Empowerment in 
Agriculture Index, or the Multidimensional Poverty Index).

Assessment system: The landscape of an assessment comprises the measurements made, along 
with the processes and people that design the assessment, generate and use the data. 

System performance and characterization: System assessments can focus on performance, 
meaning what the system produces or achieves, or on characterization, meaning the description 
of what the system comprises. This is a distinction between ends and means. We are focusing on 
system performance or ends.



5	 The Destination – Holistic 
assessment of agrifood 
systems

The use of ‘holistic’ in relation to assessment of an agrifood system implies the system as a whole 
is assessed, rather than only some properties or components of it. Various authors have described 
what that means in practice. For example (Sandhu et al. 2019) say “Our proposal is to consider all 
social and environmental externalities – both negative and positive, in global agriculture and food 
systems and reflect them in an economic system by evaluating comprehensive costs and benefits”. 
However, they take a commodity value chain approach, which only meets some of the breadth 
of possible objectives. More importantly, it is never possible to measure or assess ‘everything’ as 
there is no limit to what that means, so a ‘holistic assessment’ is something to strive for rather than 
an absolute standard. We can say that one approach is more holistic than another, but not that one 
is while the other is not. However, there are characteristics that we expect to be included in any 
assessment that claims to be holistic.

That it: 

1.	 is multi-dimensional, and includes assessment of at least some economic, social and 
environmental aspects;

2.	 is conducted from multiple perspectives – As different actors in the system and users of the data 
are likely to assess system performance differently, these multiple views will be included in a 
holistic assessment;

3.	 generates insights into synergies and trade-offs in the system – Synergy and trade-offs are not 
usually measured directly, but inferred during data analysis and interpretation. However, the 
intention to interpret data in this way has implications for the way data are collected.

4.	 includes assessment of emergent properties1 that only appear at, or are defined at, the level of 
the system as a whole. Examples are resilience, sustainability, circularity and justice. Evidence 
on these aspects may be assembled from evidence on each of the separate dimensions, but will 
also need some additional assessments that would not be included if we were only interested in 
some of those individual dimensions.

1	 Emergent properties of a complex system are properties of the system as a whole that are not properties of the constituent parts.



6	 The Compass - Principles to 
guide holistic assessment 
development

We start by proposing principles for design of holistic measurement systems. Here, ‘principles’ are 
meant as guides to practice that can be interpreted in contextually appropriate ways (Patton 2018). 
The principles are normative statements that can guide the user in making decisions at each step 
in the assessment design process to achieve the goal of holistic assessment and co-creation of 
knowledge.

The choice of principles for decision making reflects the overall goals of the assessment design or 
guidance. For example, in the UN’s recently published principles for measuring progress beyond 
GDP, key principles include “Universally applicable” and “Comparable across time and countries” 
(UN 2023). This reflects the UN’s need for an assessment system that can be applied in all of the 
member states. Principles have been proposed for the application of FAO’s TAPE tool (FAO 2019) for 
conducting agroecological assessments (Namirembe et al. 2022). These principles stress the co-
design and localization of TAPE in order to increase its context-specificity and applicability in diverse 
contexts. Both sets of principles include an emphasis on iteration, trying, reflecting and improving the 
assessment through the design process.

An initial set of proposed principles for designing holistic assessments of agrifood systems are stated 
below (Figure 3), each followed by an explanation and some of the consequences. These principles 
are normative statements, meant to guide a user at each stage of the assessment design process. 

Figure 3.  Eight principles for designing holistic assessments
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Though we write down discrete and numbered principles, they overlap and interact. The list of 
principles is not exhaustive, but draws from a network of principles related to agroecology, ethics 
of collecting and using data, professionalism and so on. This set of principles are those we feel it is 
most important to consider when designing holistic assessments for food and agricultural systems.

6.1  Engage and empower

The process of collecting data for an assessment is typically extractive, particularly for those on the 
front lines of data collection, such as farmers, respondents or interviewees. However, those collecting 
the data do so with the intention that the data and information it provides will benefit those who 
are participating in its collection by improving farm management or supporting policy development. 
Changing data collection from an extractive process done by outsiders to knowledge co-production 
between beneficiaries and researchers or development practitioners can increase the rate of 
innovation and uptake. This approach is increasingly valued by many actors involved in development 
processes and has been elaborated in connection with food systems assessment (Alrøe et al. 2016). 

6.2  Measure what matters

This principle was outlined in the introduction. It says that the choice of what to measure must be 
determined by what ‘you care about’ or ‘what matters’ (Stiglitz et al. 2018; Stiglitz 2020). While the 
aim is to be holistic, there is an unlimited number of aspects or properties of any system that could 
be assessed and measured, and choices must be made. The first requirement is to measure those 
dimensions on which you want systems to improve – that is, dimensions that you care about. 

Exactly who is meant by ‘you’ is addressed in the first Principle: Engage and Empower. It likely 
includes those with a vested interest in data collection (the researchers, development practitioners, 
donors, project managers, etc.) as well as the intended beneficiaries or participants (farmers, value 
chain actors, etc.) and interested stakeholders (project partners, civil society, government, etc.). 

Identifying what matters most – what types of system changes are most desired – can increase 
the buy-in of stakeholders to the project and data collection activities. Empowering stakeholders to 
contribute to the assessment design process does not mean relinquishing control over what data is 
collected. It instead means a dialogue between all partners on what matters most to measure. The 
likely outcome is that the things that matter most to measure include both the external targets (e.g., 
key results or impact areas of a donor, policy targets of a government) as well as the aspirations and 
motivations of the beneficiaries and participants.

6.3  Be holistic 

In a previous section we have given our definition of what it means for an assessment to be holistic. 
Assessment of social, economic and environmental dimensions have to be included. Despite 
common use, the three categories are somewhat arbitrary. There are dimensions that fall into 
more than one category (for example soil health is an ecosystem service in ‘environmental’ and a 
production input in ‘economic’) and others that are unclear (human health, animal welfare). The value 
in using these categories, and the many subcategories that could be added, is to prompt thinking 
beyond the few dimensions that are typically assessed. 

Engaging the people who an assessment is meant to serve and identifying the things that matter 
to them often leads to a more holistic assessment system. However, it can also present challenges 
for designing the assessment. For example, important parts of the social dimension are often the 
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aspirations, motivations, values and attitudes of people who are part of the system (Alrøe et al. 2016; 
Soini Coe and Coe 2023). Assessing these dimensions often requires subjective and qualitative 
approaches, along with the objective and quantitative data.

6.4  Less is more 

The desire to be holistic and participatory in designing an assessment system can lead to an 
overwhelming number of indicators that would be great to collect. In reality, anyone designing an 
assessment system will have limited resources for data collection, from time to equipment to funds 
for enumerators, etc. Collecting every possible indicator will be prohibitively lengthy and complex 
data collection can result in low quality data. Choose indicators that enable holistic assessment, but 
are not redundant or burdensome. Try not to collect more information than you need to adequately 
assess your system.

6.5  Give back 

Generate data and information that can be used by those it is meant to serve. This principle is a 
consequence of engage and empower and measure what matters principles, which focus on who 
the assessment is for and what their objectives are. It is often said that data needs to be ‘actionable’, 
meaning it informs decisions, and those decisions and actions will be different from what would 
happen without the data. Being actionable or useful is not purely a function of data, but also of the 
capacity of users. This includes the capacity to access, process and interpret data. As an example, 
if the data is supposed to meet farmers’ needs but can only be interpreted through sophisticated 
analytical models or in combination with other data that they do not have access to, then it is not 
appropriate.

6.6  Respect data providers

There are many principles and guidelines in usage on the ethics of data collection, storage and 
usage, particularly when that data contains personal information about people, their households 
and their livelihoods. The importance of high ethical standards in data collection warrants repeating 
here. Respecting data providers means following basic ethical guidelines on survey design, 
informed consent, data storage, data usage and privacy. The specific ethical guidelines you must 
follow as a data collector will vary based on your location and the type of institution you represent, 
but will involve a minimum of an ethical review board clearance at institutional or national level (or 
a combination of the two). Researchers and data providers based in Europe will need to follow 
GDPR regulations on the protection of personal data. 

Beyond basic data ethics, the respect data providers principle asks us to consider the relationship 
between the data collectors and data providers. Engaging and empowering those data providers 
in the design of the assessment increases respect, as does giving back information to those who 
have provided the data. Reducing the burden of survey time, complexity or number of visits also 
respects data providers by acknowledging the time it takes to provide data. Engaging in a co-
creation or participatory research process can be time-consuming for stakeholders, so understanding 
how and what stages they would like to be engaged will contribute to the success of your data 
collection efforts.

https://gdpr-info.eu/
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6.7  Embrace complexity

When designing an assessment or collecting data, we often want that data to give us a simple 
answer to questions such as ‘how sustainable is this practice?’, ‘how agroecological is this farm?’ etc. 
Although reducing information to a simple score can be appealing, it often hides the nuances behind 
the numbers. Particularly for holistic assessments, being able to understand the potential trade-offs 
in performance across different dimensions (e.g., environmental versus economic performance) is 
critical to managing the whole system. There is also context specificity. A practice or intervention 
may perform differently in different farming systems or for different types of users (households with 
different assets and capacities, men and women, etc.). Embrace the complexity inherent in a holistic 
system assessment by developing ways of analysing trade-offs and synergies or context specificities 
while still being accessible and actionable by the target users (the give back principle).

6.8  Don’t reinvent the wheel

As we have shown, there are a plethora of available assessment frameworks, tools and metrics for 
conducting holistic assessments for food and agricultural systems. Consider whether existing tools 
are fit for your purpose before designing a new one. You might just save a lot of time as well as 
contribute to larger comparable datasets (Rosenstock et al. 2017).



7	 The Landscape - Elements of an 
assessment system

Figure 4.  The landscape of a holistic performance assessment

The preceding sections imply that the design and successful implementation of a scheme for holistic 
measurement of a food and agricultural system is very much more than the selection of metrics and 
indicators. There are many interacting components to understand and ensure they are in place and 
functioning – the landscape or ecosystem of the assessment (Figure 4). As with any ecosystem, this 
one can operate at different scales, from a landscape (such as done in some project monitoring) to 
a global system (such as supported by the UN or World Bank). There are many ways in which it can 
be described, with functions and processes lumped or split. In Figure 4 we provide a summary of 
the assessment ecosystem and emphasize three main components: framing, metrics and data, and 
their various sub-components, each of which needs navigating/consideration when developing and 
carrying out a holistic assessment. 

The framing brings together the users or stakeholders, their objectives, the definition and boundaries 
of the system being measured, and the theory that supports it all. Interactions between these are 
likely to be ongoing and iterative. For example, the objectives of one group of users or stakeholders 
are likely to be updated during discussion with others.

Framing

In
p
u
ts

Theory

System

Indicators

Scale

Measurement 
process

Collection

Organization

Processing

Ownership

Coordination and facilitation

Objectives

Users

•	 local and scientific knowledge

•	 Interests, motivations and values

•	 Human and technical capacities

•	 Indicator properties

•	 Existing data infrastructure

Metrics Data



Developing holistic assessments of food and agricultural systems  | 13

The metrics or indicators are the part of the ecosystem to which researchers pay most attention. 
When designing a practical measurement scheme, the measurement process (cost, skills needed, 
etc.) is likely to be as important as the conceptual basis for choosing an indicator.

The data section includes tools and processes for generating, managing and using the data from an 
assessment. No objectives will be met unless this is functioning.

Finally, this landscape is unlikely to be self-organizing. Someone will need to start it up, coordinate 
and facilitate it – perhaps provide the energy that drives it. Whoever that is will probably also be 
among the users or stakeholders (framing), but the coordination and facilitation function is separate, 
so it is represented as a piece in the ecosystem diagram.

When imagining and designing the landscape of an assessment, we need to be aware of the power 
relations involved. State actors (governments) supported by international bodies such as the UN and 
World Bank are in a very different position from, for example, an NGO, activist group or community. 
States can require data to be collected and provided, as happens in agricultural censuses, and 
provide the resources needed for all parts of the assessment ecosystem. An NGO or activist group 
can raise resources to conduct data collection and use but cannot require anyone to provide it. 
A community or farmers’ group can often do neither, so will depend on simple data collection and 
handling methods and voluntary compliance.



8	 Charting your Path - Steps 
for developing a holistic 
assessment

Here, we briefly outline a stepwise process for designing a holistic assessment system for food 
and agricultural systems (Figure 5). Although we present the steps in a linear order, designing an 
assessment system should be an iterative process, particularly if it is done in a participatory way. The 
first few steps could in practice be done in any order, as each decision informs the scope of the steps 
after it. Each potential assessment designer may have a different mandatory starting point based on 
their reasons for measuring. They may have a set geographic boundary to work in (system boundary), 
they may have a specific stakeholder platform to work with (who will be involved), or they may have 
an a priori goal for the assessment.

There are many ways that the steps can be completed, depending on the needs and goals of the 
data collectors. The principles we previously discussed in the “Compass” section inform choices 
made at each step and are meant to guide users to designing a more holistic and inclusive 
assessment system. Not all principles inform each step; rather certain principles are more important 
at various stages in the assessment design process (Table 1).

Below we discuss what each step entails, and some guidance on how to complete it. In the future, 
this section will be further elaborated for specific use cases of holistic assessment design. This first 
iteration is meant as a general description of each step.

Figure 5.  The ten steps for designing a holistic assessment system
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8.1  Framing (steps 1–4)

Step 1: Set the goals and objectives for the assessment

What is the purpose of the assessment, and what are you trying to achieve by assessing your 
system and collecting data? You may already have a clear idea of what the goal of the assessment 
is, determined a priori in the project design or policy objectives. Alternatively, you may have some 
ambiguity in the goals, or multiple perspectives (different stakeholders or interests) to consider. 
Having a clearly defined and agreed upon goal for the assessment will greatly help in designing the 
assessment and making choices about what to include and what not to.

Some key questions to ask when defining the purpose of your assessment, and considering who will 
be involved and impacted, include:
•	 Purpose: Why do we need this assessment? What is the issue we are attempting to address? What 

are we trying to find out, test or prove? What are our hypotheses?
•	 Stakeholders: Does everyone have the same objective or goal for the assessment? Do we need to 

consider multiple perspectives?

Every aspect of the assessment depends on exactly what it is for – the reason it is being done and 
its specific objectives. “We need data on x” is not a sufficient statement of objective, or sufficient 
to design the rest of the assessment. Referring to Principle 1 (engage and empower), setting of 
objectives should be done in consultation with those who have an interest in the output. For 
example, the objectives will determine whether the assessment needs to track changes over time, 
compare alternatives at a single time point, or do something else. These have profound implications 
for the design of the assessment.

If different systems are to be compared on equal terms, then the focus of the assessment should be 
on system performance, meaning the extent to which the system meets defined goals or purposes. 
For example, a goal might include producing nutritious food without degrading the environment. 
Indicators of performance would include indicators of food quality and quantity, and of environmental 
impacts. It is possible that one system is more diverse than another, and diversity helps meet these 
goals. Then diversity per se is a means (a characteristic of the system) rather than an end or goal. 
Hence diversity would not be an indicator to include in the assessment. However, only a slight 
change in objectives and conception of the purpose of a system might shift aspects of diversity into 

Table 1.  Steps in designing a holistic assessment, and the principles invoked

Step Principles

Fr
am

in
g

1.	 Define system boundaries Be holistic

2.	 Decide who to engage Empower and engage, respect data providers

3.	 Set goals and objectives Empower and engage, be holistic

4.	 Chose theoretical basis Be holistic

M
et

ric
s

5.	 Identify what matters to measure Measure what matters, empower and engage, be holistic

6.	 Select appropriate metrics Don't reinvent the wheel, measure what matters, less is more

7.	 Select appropriate methods Don’t reinvent the wheel, measure what matters, respect 
data providers

D
at

a

8.	 Collect data Empower and engage, less is more, respect data providers

9.	 Organize and process data Respect data providers

10.	 Integrate and present Generate information, embrace complexity, empower 
and engage
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being considered goals, and require indicators of diversity to assess performance. This example 
illustrates one reason why a careful statement of objectives is needed.

Step 2: Define the boundaries of the system to be assessed

Holistic assessment of agrifood systems could include everything from farm management practices 
to value chains; from consumer behaviour to the policy environment, and more. Assessing everything 
is unfortunately not possible, so it is key to define the boundaries of what you will assess. Limits or 
boundaries should include the parts of the agrifood system considered, the geographical extent and 
the time period.

Determining the boundaries of the assessment requires careful consideration. For example, if the 
focus of the assessment is on agricultural production, it could mean a specific commodity (e.g., 
maize) or it could mean all the production from the farms that produce the maize (e.g., other crops, 
livestock, tree products). If focus is only on one commodity such as maize, exactly which/whose 
maize production will be included? What is the geographical scope of the maize production under 
scrutiny (a farm? a district? a ‘foodshed’?). If the focus is instead on household consumption, which of 
the dozens of value chains implicated in anyone’s diet do we look at? The conception of the system 
must be bounded before it can be assessed (Ostrom 2009). 

The multi-level perspective can be useful when visualizing the extent of the system being studied 
(Geels 2019). It views the system, and system change, as having three levels:
•	 Niche (place where things happen, such as a farm or physical landscape. Rapid change and 

innovation are possible)
•	 Sociotechnical System (rules and institutions that control changes in Niche – can change fast)
•	 Sociotechnical Landscape (long-term trends and drivers – usually slow and hard to change).

Decisions on the scope and boundaries of the system to assess must be based on objectives, and if 
objectives are stated first, it is likely that they will need to be updated once the scope of the system 
has been mapped out.

Step 3: Decide who will be engaged

While you may already have a clear goal and know who will be driving the assessment, it is important 
to reflect on what you are trying to achieve, who is it for, and who are key players – for example, 
there may be actors you have overlooked and who will be important in helping you reach your 
goal. TEEB considers three key groups of stakeholders: 1) the assessment audience; 2) partners 
contributing to the doing the assessment; and 3) people who may impact or be impacted by the 
findings (Eigenraam et al. 2020). These may not include the subjects of the assessment (farmers, 
consumers, people along the value chain between them).

Given your goals for the assessment, and boundaries of the system to be assessed, a key question 
is: Who are the stakeholders, or people whose interests are served by the assessment? 

Co-designing the assessment with the key actors you have identified helps ensure assessment 
is from multiple perspectives, and increases the relevance and utility of the assessment and its 
outcomes. This can be achieved through structured multistakeholder engagements and co-design 
processes.

Step 4: Choosing a theoretical basis

The process of designing an assessment is not only one of selecting indicators. If there is no 
coherent basis for those selected, we may end up with a collection of measurements that cannot 
be usefully integrated and hence does not meet the requirements of holistic assessment. The 
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underlying conceptual basis of an assessment will determine much of the rest of the design of a set 
of indicators and the way they are used. To ensure that we select metrics that meet our objective and 
can be usefully integrated, it is important to clearly identify the theory on which the assessment will 
be based. 

Often, elements of the conceptual or theoretical basis will be explicit in the reasons for designing 
an assessment. Many projects are based on testing or upscaling an approach, which carries 
conceptual elements that should be included in an assessment (e.g., climate-smart agriculture, 
agroecology, regenerative agriculture, ecosystem-based adaptation, etc.). Other times, the goals 
of the engagement will point to conceptual bases to include (e.g., food security, sustainability, 
resilience, adoption of innovations, etc.). More broadly for holistic system assessment, Binder (2013) 
provides the basics for selection of a theoretical basis of social-ecological system assessment. Other 
commonly used frameworks include the Sustainable Development Goals, Doughnut Economics 
(Raworth 2018), versions of footprint analysis (Halpern et al. 2022) and energetics (Wacha et al. 2022). 
Any of these could be modified to guide choice of theoretical basis of our assessments.

An explicit theoretical basis will help to structure the subsequent steps where we identify and choose 
key metrics to collect data on – ensuring we gather all the data necessary to achieve the assessment 
goals without being overly burdensome for the data collectors and providers.

8.2  Metrics (steps 5–7)

Step 5: Identifying what matters to measure

Once you have defined the assessment goals, the system boundary, and engaged the key actors in 
that system, the next step is to identify what is most important to measure or capture data on in the 
assessment.

Here, tools from systems thinking and analysis can be helpful. This can include the use of causal 
and systems diagramming tools and approaches, which allow you to map out the components of 
a system, their interactions and the potential outcomes and impacts of system changes (e.g., new 
farming practices, approaches, policies). This can help identify what aspects or dimensions will be of 
interest and need to be measured in the assessment. 

Again, this process can be done as a participatory process, and will require negotiation, trade-off, 
and a balance between being holistic and what is feasible. Overambitious assessment designs end 
up not being used (de Olde et al. 2017). There may also be a need to nudge people into considering 
dimensions they had not yet considered as important to measure/in their interest to measure (e.g., 
dimensions that are important to those impacted, but not driving the assessment). Useful approaches 
and sources of information on such approaches include adaptive management, community-based 
management, multiple knowledge systems, farmer indicators, etc.) 

Feedback and Iteration

We have presented the first three steps (set goals and objectives; define system boundaries; decide who 
will be engaged) in a linear order, but these three steps are interdependent. Choices at one step will 
interact with choices in the others. For example, a goal of the assessment might be that it is participatory, 
or that it reflects local stakeholder priorities. In such cases, identifying the stakeholders to engage 
(the ones with a stake in the system you are interested in) and convening a process to set goals and 
objectives in a participatory way might be in order. Thus, there is often some amount of iteration that 
happens when designing an assessment system – especially in the framing phase.
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Step 6 and 7: Selecting appropriate metrics and methods for collecting them 

Once you have identified what should be measured, the next step is choosing appropriate metrics 
that will give information on the desired factors. Often in participatory processes for indicator 
selection, relatively broad concepts can emerge. For example, a key priority for measurement might 
be soil health, but there are dozens, if not hundreds of metrics available for assessing soil health. 
These metrics will differ in what is measured (soil carbon, soil moisture, erosion, cation exchange 
capacity, colour and texture), and how it is measured (collecting a sample, qualitative assessments, 
consulting geospatial data, etc.). The same is also true for more abstract or qualitative concepts, 
such as agency, equity, attitudes, etc. Navigating these choices is the subject of steps 6 and 7 in the 
assessment design process.

The metrics used in the assessment will have to be based on the purpose and theory, and the 
principles described above. In addition, there will be consideration of:
•	 Scope in terms of geography (geo boundaries) and time (one-off, repeated, etc.) 
•	 Scale or granularity (space and time) and the observational unit
•	 The measurement or data collection process and the skills and resources needed (time, money, 

equipment, laboratory analyses, enumerators, etc.)
•	 The precision and sample sizes required
•	 The inclusion of local knowledge
•	 The inclusion of qualitative measurements.

The Metrics Library

To assist in identifying appropriate metrics for the prioritized concepts or aspects you have decided 
to measure, we are developing an interactive Metrics Library. It is the result of a systematic review of 
frameworks and metrics for holistic assessments of food and agricultural systems (Crossland et al. in 
preparation). This interactive database will offer a one-stop shop where users can view, explore and 
select the right metrics for their objectives, context and practical constraints.

Table 2.  Comparisons for interpretation of indicators

Possible comparison Implications for measurement

1.	 Same location at a different time: This is 
the comparison used when tracking the 
evolution of a system over time, and applies 
at any scale from a single farm to global.

This necessitates maintaining the same definitions, 
methodology and choices of metrics over time. This may 
be a challenge given Principle 5. 

2.	 Different cases in the same context: For 
example, this is the comparison used 
to compare two farm types in the same 
location, or farms that have and have not 
taken part in an intervention.

This requires agreement on ‘what matters’ and relevant 
indicators in all cases being compared. We also need to 
understand which contextual factors matter so that we are 
sure they are constant across the cases compared. For 
example, comparisons of an agroecologically intensified 
farm in a humid area with an industrially intensified farm in 
a dry area are generally meaningless.

3.	 Different cases in different contexts (e.g., 
farms in different locations)

This requires agreement on what matters in both contexts 
and in what sense things are comparable across contexts.
Sensible measurements are possible in both.
Numbers can be interpreted, perhaps after standardization

4.	 Actual levels compared with theoretical, 
expected or desired levels

This requires clear and uncontested agreement on the 
basis of the comparison. For example, crop yields are 
sometimes compared with ‘potential yield’, but that 
requires both agreement on what ‘potential yield’ means 
and agreement on the estimates of that value.
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Figure 6.  Possible comparisons of indicators 

Note: Numbers refer to Table 2

Indicators only make sense when compared to another instance of the same indicator. This sets 
limits to adaption, to context, and the extent to which an assessment can be standardized and widely 
adopted. Possible comparisons are summarized in Table 2 and illustrated in Figure 6. Table 1 also 
summarizes implications of the type of comparison for the indicators and way data are collected. 
Combinations of these comparisons in the form of ‘differences of differences’ are commonly used. 
For example, comparison of change over time (type 1) between two different contexts (type 3).

8.3  Data (steps 8–10)

Step 8: Collecting the data

Once the team has decided what metrics to collect – it is time to actually collect the data! This 
process involves deciding: Who will be carrying out the assessment? When? With what resources? 
And how will data be captured? To ensure a robust and ethical approach to data collection, important 
considerations will include:
•	 Ensuring those collecting data are adequately trained and equipped for the task;
•	 Piloting your methodology and refining your approach before wider role out; 
•	 Ensuring free, prior and informed consent of those contributing data;
•	 Periodic review of data collection and quality to address any emerging challenges.

Step 9: Organizing and processing data

Once data collection is complete, the next critical step is organizing and processing the data. This 
involves several key considerations from how data is stored and secured, and how is it checked and 
cleaned, to who will have access to it, and under what terms. Key issues here relate to data ethics 
and where following FAIR (Findable, Accessible, Interoperable and Reusable) principles can enhance 
the usability and longevity of the collected data.

Step 10: Choose integration and presentation approaches

Now that the data have been analysed, the next and final step is to use that data to generate 
information that will address the goals of the assessment and the interests of the various 
stakeholders who were engaged in its design.
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Research has shown that individuals have strong preferences for different types of data 
visualizations, and that no one visualization is likely to suit all stakeholders (Bourne et al. 2023). 
In this step we will describe choices of different presentations of the data, and their strengths and 
weaknesses. This will include approaches to methods that reveal rather than hide complexity, 
heterogeneity and the interdependencies in data sets. 

Key to this step is also “giving back” to the data providers, i.e., sharing back results and information to 
respondents or farmers in a way that responds to their interests in participating in the project. There 
are many methods for sharing research results with beneficiaries, from producing individualized 
reports, to apps, to radio programmes or SMS messages. Sharing information back with the data 
providers can show the value of the project to the beneficiary as well as increasing uptake of 
innovations or positive behaviour changes that were the goal of the engagement. 



9	 Use cases

Once the previously described principles and steps for designing a holistic assessment have been 
elaborated and validated by review, who might be able to use them? Our aim for the meta-framework 
is to describe a generic process that is useful to many different audiences. The results of following 
this process for each of these different audiences will be different and result in assessments adapted 
to their needs. Possible examples of different use cases are outlined in Table 3.

Table 3.  Potential uses of the holistic assessment meta-framework

Coordinated by Aim Others involved Likely characteristics

Project managers, 
M&E specialists

Monitor impacts of 
project activities on key 
performance areas

Implementing 
partners, donors, 
beneficiaries

Tailored to project goals,
Short term (project lifespan),
Monitoring and evaluation
Impact assessment 

International alliances 
or organizations

Track changes in food and 
agricultural systems at 
global scale 
Compare progress across 
countries or regions

Researchers Common approaches 
adapted to share learning 
and expense of development

National governments Track changes in food 
and agricultural systems 
within their countries for 
national statistics, to track 
implementation of policies 
or progress towards policy 
objectives

Local governments Nationally representative
Long term 
Idiosyncratic? 
Difficult to change?

Development funders Track changes in food and 
agricultural systems within 
project areas they are 
supporting 
Inform evaluations 

Project 
implementers

Common approaches with 
additional location-specific 
foci relevant to individual 
objectives

Research organizations Test hypotheses about 
alternative system trajectories 
and the processes involved

Local governments 
and other research 
partners within 
selected locations

Use cross-sectional not 
longitudinal data because of 
short-term research funding
Linked to other research 
objectives
Use some novel and 
complex indicators

Local activist 
organizations or CBOs

Provide evidence to support 
their demands for action

NGOs, community 
groups

Use simple and cheap 
indicators



10	Conclusions

The goals of developing a holistic assessment framework and the proliferation of available tools 
and metrics often leave the would-be measurer feeling like they need to measure everything, 
everywhere, all at once but with limited time and resources. The principles and framing provided 
here are intended to support metrics-users in navigating the jungle of available approaches and 
selecting something that meets their needs. By developing a guiding framework for the design of 
holistic assessment and metrics, we aim to support their wider use, levelling the playing field for 
sustainable agrifood systems.
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metrics, we aim to support their wider use, levelling the playing field for sustainable agrifood systems.
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http://bit.ly/AgEc_TPP
https://glfx.globallandscapesforum.org/topics/21467/news/447812
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