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Abstract: In this paper, the authors present an innovative approach to measuring the resilience of a
market system—the Market Systems Resilience Index (MSRI). The MSRI has been developed both to
guide development practitioners in the process of conducting resilience assessments and to promote
the inclusion of all relevant actors within a market system. A narrative review of the evolution
of resilience measurement is presented including identifying the gaps and challenges that remain.
Some of these include balancing comparability and contextualization of the questions, understanding
how often to perform the survey, and determining how many market actors are needed to properly
assess the resilience of the market. This is followed by outlining the development of the MSRI and
how it fills some of the existing gaps including the addition of households into the market analysis
while creating a set of questions that are consistent while allowing for some optional questions to
add nuance. Examples from Nepal and Bangladesh are used to highlight the types of findings that
come from using the MSRI. Finally, we describe how these results may be used to inform and guide
program management and design of projects.

Keywords: resilience; measurement; market systems; development; Nepal; Bangladesh; adapta-
tion; management

1. Introduction

The term “resilience” has crossed over from the natural science field into the lexicon of
international development [1,2]. Within the development field, there is a constant tension
between the short-term gains of project activities, long-term goals, and the sustainability
of the impact of development projects once funding has ended. It is also increasingly
important to ensure that gains already achieved will not be eroded and that current and
future projects are not set up for failure as the enabling and natural environments shift
due to climate change. The concept of resilience as defined by the United Nations Office
for Disaster Risk Reduction (UNDRR) is the “ability of a system, community or society
exposed to hazards to resist, absorb, accommodate to and recover from the effects of the
hazard in a timely and efficient manner, including through the preservation and restoration
of its essential basic structures and functions” [3] (p. 24). This reflects the overarching
consensus found in many disciplines that view resilience as the ability to adapt to, and
function during and after times of stress [1]. Resilience provides a framework to explore
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community, household, and individual needs to cope with changing conditions in complex
environments from a holistic perspective; combining analytical lenses from ecology and
political economy, it can be applied to different levels and systems [2]. As such, resilience is
applicable to the systems and enabling environments in which development practitioners
and projects operate. In the development sector, the United States Agency for International
Development (USAID) applies resilience thinking in its actions towards reducing chronic
vulnerability and promoting inclusive growth [4] (p. 6). The concept of resilience helps
answer questions such as why one household might be unable to recover from a shock,
while their neighbor was able to cope, or how robust a community’s social safety nets may
be in the face of increasingly severe natural hazards.

In the face of climatic variability and uncertainty, development practitioners need to
better understand what works and what does not; this is also being demanded more by
donors [5,6]. To do so requires establishing both quantitative and qualitative measures that
contribute to understanding resilience. With a deeper understanding of why one system is
resilient while another is not comes the ability to replicate these resilient systems so that
all communities can better withstand shocks and stresses associated with climate change.
The purpose of this paper is to briefly review the concept of resilience measurement in the
literature and practice, and within this context, to introduce the Market Systems Resilience
Index (MSRI), a novel tool for measurement and analysis of resilience that specifically
includes all relevant actors within a market system.

2. Literature Review

Resilience is not a static trait, but an emergent property that is the product of a complex
system; complexity theory posits that the only way to test thresholds in complex systems
is by crossing them [7]. Thresholds are critical points at which “the behaviour of some
system or the values of some values shift significantly” [4] (p. 12). How architects of
resilience measurement tools answer the essential questions of resilience—for whom, to
what, through what, and to what end—dictates the composition and applicability of the
resilience measurement tool [8].

In this paper, the authors adopt the definition for market system resilience set out by
the USAID, which is “the ability of market systems to allocate resources, draw on system-
level resources (such as social safety nets, social capital, the financial system, or government
assistance), and innovate in order to solve problems in the face of shocks and stresses” [4]
(p. 6). This definition nests within the larger discussions and definitions of resilience in
regard to human wellbeing and ecological boundaries, while focusing attention on the
market system dynamic that interacts with these other two classic spheres of resilience
scholarship. Below is a review of some conceptual frameworks and measurement tools
related to resilience.

2.1. Review of Existing Tools

There is no systematic agreement on a single definition of resilience; as such, there is
no universal agreement on the defining properties or determinants of resilience [1]. The
conceptual diversity within the resilience discourse hampers the creation of standardized
metrics, as frameworks spawn competing metrics and tools [9]. Below is a sample of
competing frameworks.

Bahadur et al. [10] break down resilience into three capacities—adaptive, anticipatory,
and absorptive—in their Three As approach for the UK-funded Building Resilience and
Adaptation to Climate Extremes and Disasters (BRACED) resilience-building program.
Bahadur et al. [10] do not include transformative as a capacity, stating that transformation
is not a type of capacity, “but rather [it] is an approach to holistically and fundamentally
build, reshape and enhance people’s capacity to adapt to, anticipate and absorb shocks and
stresses” (p. 12). The authors are in agreement with the view that ‘transformative’ itself is
not a capacity of resilience, as transformation would be the result of adaptive, anticipatory,
and absorptive capacities as well as other endogenous and exogenous factors culminating
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in a new state. In describing transformation as an approach, Bahadur et al. [10] note
that transformation is generally used to describe deliberate attempts to achieve desired
outcomes rather than being a quality or element possessed by actors or systems. This stands
in direct contrast to the theoretical framing used by the Food and Agriculture Organization
(FAO) of the United Nations (UN), which is predicated upon a division of capacities as
adaptive, absorptive, and transformative [6,11,12]. Bahadur et al. [10] use the Three As
approach as a conceptual framework for categorizing project impacts on resilience. The
strength of the Three As approach is its simplicity; however, how “readily recognizable”
these three capacities are as discrete entities is debatable [10] (p. 8). While the Three As
is a relatively simple means of categorizing capacities, other frameworks give in-depth
outlines and guidance for measuring and understanding resilience at various levels such
as household, food systems, and market systems.

Mercy Corps STRESS: Strategic Resilience Assessment is a framework designed to
be applicable to many contexts [5]. STRESS provides a workflow process to follow with
guiding steps and questions to frame decision making; each assessment is project-specific
with predefined ‘development visions’ and specific analyses and outcomes expected to
be produced at every step in the process [5]. The ultimate outcome of a STRESS assess-
ment is to revise an existing project theory of change and implement this into adaptive
management [5] (p. 8). STRESS includes social, ecological, and economic systems as key
elements in understanding the dynamics of resilience [5] (p. 9). Although laudable as
a mixed-methods approach, STRESS may not be comparable between projects even if
these projects are working in the same focus area—whether geographically or thematically
related, because of how highly project-specific the STRESS process is. This decision reflects
Mercy Corps’ overarching organizational decision for why a STRESS assessment is being
carried out and for what purpose the results will be used, i.e., as an adaptive management
process of individual projects [13] (p. 6).

Similar to STRESS, GOAL aims to bring a resilience-informed approach to develop-
ment and humanitarian interventions [14]. While Mercy Corps’ outward-facing docu-
mentation only includes workflow steps, GOAL’s toolkit provides worksheets, specific
determinants, and example risk matrices [14]. Predicated on socio-economic systems
where households, market systems, and planetary boundaries [15] are included collectively,
GOAL’s resilience matrices are generated from the performance of an actor assessment,
relationship assessment, system assessment, vulnerability assessment, and stakeholder en-
gagement assessment [14]. While GOAL couches itself as a diagnostic tool, the multiple de-
tailed steps involved make it impractical for many situations, as it is a very time-consuming
process. Moreover, because of the commitment of resources involved in executing the
toolkit in its entirety, it is unlikely to be repeated; thus providing only a static snapshot and
is, therefore, liable to be what d’Errico et al. [16] describe as an “inherently descriptive”
exercise (p. 14).

Different from GOAL, which aims to diagnose the resilience of various systems, are
measurement tools that have been formulated to a specific system or challenge facing
development work. The Food Security Information Network Resilience Measurement
Technical Working Group (FSIN) brought together experts in the field of food security to
discuss and disseminate guidance on conceptualizing resilience measurement for food
systems [16]. This culminated in a causal framework categorized under three components:
an ex-ante component, a disturbance component, and an ex post component [16]. The FSIN
published seven technical papers out of these collaborations with theoretical guidance
for developing resilience measurement tools (https://www.fsinplatform.org/index.php/
resilience-measurement) (Accessed on 10 August 2021). The working group proposed
five resilience indicator categories based on the literature from ecology [6]: (i) critical out-
comes, (ii) disturbance events, (iii) threatening conditions, (iv) disturbance modifiers, and
(v) systemic contexts (p. 10) that are measured in respect to their sensitivity to three
properties: (i) thresholds and tipping points (threshold property), (ii) rates of change and
trajectories (temporal property), (iii) cross-scale dynamics (spatial property) (p. 12). While
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the reports offer sound theoretical advice, the FSIN recognizes that measuring resilience
will have little impact if not directly related to decision making [17]. Therefore, a challenge
with the extensive criteria proposed by the FSIN is the feasibility of carrying out such mea-
surements, especially for smaller organizations that are not as well funded as UN agencies
or major international non-governmental organizations, and communicating these results
in an understandable and timely manner to decision makers.

The Resilience Index Measurement Analysis II (RIMA II) developed by the FAO is
a practical analytical tool that builds upon the guidance issued by the FSIN [18] for mea-
suring the resilience of food security [19]. The application of absorptive, adaptive, and
transformative capacities faces similar difficulties as the Three As approach for systemati-
cally delineating indicators for implementation in resilience measurement [19]. RIMA II is
based on household-level data related to six modules: (i) access to basic services, (ii) social
safety nets, (iii) food security, (iv) assets, (v) adaptive capacity, and (vi) shocks [19]. Both
the FSIN and RIMA II encourage using panel data [19] so that measurements are dynamic,
i.e., include time dimensions or changes in the outcome variable(s) of interest [17]. RIMA
II includes indirect (inferential) and direct (descriptive) variables but does not include
“exogenous variables” such as “environment, socio-political, and institutional aspects” [20]
(p. 24). RIMA II is also viewed as having “achievements of resilience” that are observable
such as changes in monthly per capita food expenditure and dietary diversity [20]. In its
full form, the FAO acknowledges that RIMA II is “time- and resource-consuming, and
[is] not always feasible in countries affected by fragility and conflict”; therefore, the FAO
developed a short-format questionnaire [19].

Although still focused on food security, the measurement tool utilized by the One
Acre Fund for impact analysis frames the essential questions of resilience through the lens
of the individual farmer. Therefore, in their framework, “diversity” is crop diversity [21];
however, if one is interested in nutrition and food security, then diversity would more likely
relate to diet and food consumption of households rather than crop diversity planted [11].

In contrast to RIMA II and the One Acre Fund, which are primarily concerned with
different aspects of food security, the Self-evaluation and Holistic Assessment of climate
Resilience of farmers and Pastoralists (SHARP) tool addresses the need to better understand
and incorporate the situations, concerns, and interests of farmers and pastoralists relating
to climate resilience and agriculture at the household level [22]. The SHARP tool is based
on the framework developed by Cabell and Oelofse [22] who compiled 13 behaviour-based
indicators of agroecosystem resilience combining ecological and social elements. The
SHARP tool has been used by a number of programs over the past eight years, but there
has been common feedback that the tool is too onerous and is not easily customizable for
project use [23].

Few tools focus chiefly on market systems resilience (MSR), though they do ex-
ist [8,24]. One such measurement tool is the Agricultural Cooperative Development
International/Volunteers in Overseas Cooperative Assistance (ACDI/VOCA)’s Market
Systems Diagnostic tool. This tool has been applied in Honduras to measure the compet-
itiveness, inclusivity, and resilience of the market system at the industry level [24]. The
Market Systems Diagnostic tool primarily assesses enterprises across a handful of major
industries to gauge the health and resilience of the market system as a whole [24]. This
tool does not appear to include households or other smaller market actors, which may be
because it was developed with and for high-value industries. It also does not take into
account other factors that can influence the resilience of the market system, namely the
natural environment.

While there are specialized tools to measure resilience at the household level, which
bring well-established theory into practice (STRESS, GOAL, RIMA II), and there are tools
being developed to measure resilience at the market systems level (Market Systems Di-
agnostic), there are no tools in common use which bring together theory-based resilience
measurement for households and the market system in a way that is replicable, adaptable,
and relatively easy to use by development practitioners. Practicality in time and resource
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requirements for data collection, and flexibility to quickly capture post-shock and long-term
development gains are critical requirements to incorporate into resilience measurement
tools in order to provide actionable insights for practitioners [9].

2.2. The Market Systems Resilience Index

The MSRI uses a holistic approach to measuring the resilience of the market at multiple
levels and accounts for various exogenous factors (e.g., the ecological environment), in
contrast to similar tools available. It was first developed by International Development
Enterprises (iDE) in 2018 as part of a market development project in Bangladesh. It has
subsequently evolved and has been adapted in part based on the market resilience methods
and guidance developed under the Resilience Evaluation Analysis and Learning (REAL)
Award in the USAID Center for Resilience [8], and the contributions iDE made to the
MSR framework for measurement released by the USAID Bureau of Food Security [4].
iDE’s MSR model brings together core elements of resilience to measure and evaluate the
effectiveness of any market system to anticipate, withstand, and adjust to external and
internal shocks and stresses.

Guidance issued by the USAID for assessing market system resilience recognizes
the positive synergies of enhancing participation between market resilience and market
inclusion but delineates the two as separate entities to be measured and worked towards [4].
In contrast, inclusivity is embedded in the MSRI from the standpoint of incorporating
social dimensions and vulnerabilities into market resilience measurements. This allows
the MSRI to capture human dimensions of resilience along with financial aspects, since
markets are socially constructed. Integration and inclusion were chosen, recognizing that
systemically excluded groups are integral to long-term resilience-building.

The MSRI explicitly includes households in the market system analysis, recognizing
that households are a foundational element of market systems as well as an endpoint
of these very same market systems. Without these farming households, the rest of the
market would not be able to function. While the SHARP tool measures resilience at the
household level, it does not adequately capture systems-level domains of resilience. The
MSRI overcomes this by including actors at various levels in the market system in its
measurement. By including households and market actors in the market system analysis,
the MSRI is able to capture a systems perspective of resilience.

The MSRI built upon the agroecological indicators identified in the SHARP tool to
create a more holistic tool that acknowledges and ascribes to the theoretical concept of
planetary and social boundaries [23]. This sets the MSRI apart from other market systems
tools because it bridges the sectoral divide that often delimits climate and the ecological
environment as a separate or imposed policy issue. The MSRI recognizes that households,
markets, and the ecological environment are interdependent; by including ecological
indicators, the MSRI is able to better gauge the extent and effects of these relationships on
the resilience of the market system.

Although the agroecological indicators of the SHARP tool were informative to the
development of the MSRI, the developers of the MSRI recognized the operational challenges
of existing frameworks and tools, the application of which may be cumbersome and time-
consuming. Therefore, the MSRI was developed to be a modular tool that is adaptable
to specific contexts without losing comparability. In emphasizing comparability, iDE
concluded that it would not take the route of STRESS towards creating new individual
measurements for each project.

The current version of the MSRI attempts to build upon the experiences gained from
previous resilience measurement tools and frameworks, including earlier piloted versions
of the MSRI. It attempts to strike a balance between purely qualitative measurements, thus
reducing comparability, and purely quantitative measurements thus losing nuances in
responses, by including mandatory quantitative questions along with optional qualitative
questions. With the MSRI, iDE also wanted to balance including too many market actors
and resilience attributes so as not to become either too onerous or too superficial as this
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would reduce the quality of results. The range of determinants currently used allows
the MSRI to cover a wider array of aspects making it more widely applicable than the
previously reviewed frameworks. Coupled with its user-friendliness and flexibility, the
MSRI is a tool poised for use with a multitude of projects.

3. Materials and Methods

The initial version of the MSRI was first implemented in the Suchana: Ending the
Cycle of Undernutrition in Bangladesh program. Suchana (2015–2022) is a multi-sectoral
nutrition program that aims to reduce undernutrition that leads to stunting in children
under two years of age in the Sylhet and Moulvibazar districts of Bangladesh. The Suchana
monitoring and evaluation team developed and piloted a tool called the Systemic Change
Tracker (SCT) to understand the changes within the market system caused by program
interventions. This tool was developed in part based on the theoretical framework used by
the Donor Committee for Enterprise Development (DCED) standard, and employed by
many market systems development programs [25]. Some key attributes include using the
results explicitly in adaptive management, ensuring continual reflection and refinement,
and looking at system-wide impacts. Leveraging the SCT measurement tool within the
Suchana project, the team designed a mechanism to measure system-wide resilience: the
MSRI [26]. The initial version of the MSRI tool had three predefined principles and nine
determinants in the index to measure the resilience of a market system (Table 1).

Table 1. Original MSRI composition, determinants, and indicators.

MSRI Principle MSRI Determinant MSRI Description

1. Structure of the market

1.1 Redundancy Surplus of market actors performing the same functions in the market system
1.2 Diversity Diversity in the market system value chains, and in the available market channels

1.3 Functionality Flow of goods and services in, out, and through market spaces

2. Connectivity of the market

2.1 Inclusion Participation of women and other systemically excluded groups in the market system
2.2 Integration Different groups’ involvement in relevant processes

2.3 Collaboration Collaboration among actors across the value chain

3. Support of the market
3.1 Feedback loops Ability to learn from experience through control mechanisms

3.2 Enabling environment Transparent market governance is in place
3.3 Preparedness Ability of the system to promptly react to disturbances

The findings from implementing the MSRI in Suchana were shared at the Resilience
Measurement, Evidence, & Learning Conference in New Orleans, United States in 2018,
and have also been cited by the USAID in their Market Systems Resilience Measurement
guidance [8,26]. The findings from the application of the MSRI in Suchana have been used
in the program management to inform further intervention design, project planning and
assessment, and to refine the MSRI tool itself.

While the first version of the MSRI was innovative and useful for project management
and adaptation, iDE and others working in the MSR space recognized that it lacked a
household-level resilience component. With this in mind, and with resources offered
through the USAID Implementer-Led Design, Evidence, Analysis and Learning (IDEAL)
award, iDE began to explore which household-level resilience measurement tools would
be most suitable for integration into the MSRI tool. Households were identified as a key
component of market systems that was missing from the earlier version of the MSRI,
recognizing that markets cannot function without end buyers/sellers.

3.1. The SHARP Tool: Conceptual Framework

In developing the SHARP tool, the FAO consulted with hundreds of experts and field
staff including pilots in Uganda, Senegal, and Mali to develop practical questions that
mapped to 13 agroecosystem indicators. Table 2 shows the 13 agroecosystem indicators of
resilience; the full list of indicator questions is available from [12].

The SHARP tool has been used by a number of programs over the past eight years,
but there has been common feedback that it is challenging to customize the more than
200 original questions to the context being assessed and that to include the full number of
questions is overly onerous for the households interviewed.
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Table 2. The 13 agroecosystem indicators of resilience at the household level used in the FAO SHARP tool 1.

1. Socially self-organized
Farmers and consumers are able to organize into grassroots networks and institutions such as co-ops, farmer’s markets, community
sustainability associations, community gardens, and advisory networks

2. Ecologically self-regulated
Farms maintain plant cover and incorporate more perennials, provide habitat for predators and parasitoids, use ecosystem
engineers, and align production with local ecological parameters

3. Appropriately connected
Farmers collaborate with multiple suppliers, outlets, and fellow farmers; crops planted in polycultures that encourage symbiosis
and mutualism

4. Functional and response diversity
Heterogeneity of features within the landscape and on the farm; diversity of inputs, outputs, income sources, markets, pest controls, etc.

5. Optimally redundant
Planting multiple varieties of crops rather than one, keeping equipment for various crops, getting nutrients from multiple sources,
capturing water from multiple sources

6. Spatial and temporal heterogeneity
Patchiness on the farm and across the landscape, mosaic pattern of managed and unmanaged land, diverse cultivation practices,
crop rotations

7. Exposed to disturbance
Pest management that allows a certain controlled amount of invasion followed by selection of plants that fared well and exhibit
signs of resistance

8. Coupled with local natural capital
Builds (does not deplete) soil organic matter, recharges water, little need to import nutrients or export waste

9. Reflective and shared learning
Extension and advisory services for farmers; collaboration between universities, research lefts, and farmers; cooperation and
knowledge sharing between farmers; record keeping; baseline knowledge about the state of the agro-ecosystem

10. Globally autonomous and locally interdependent
Less reliance on commodity markets and reduced external inputs; more sales to local markets, reliance on local resources; existence
of farmer co-ops, close relationships between producer and consumer, and shared resources such as equipment

11. Honors legacy
Maintenance of heirloom seeds and engagement of elders, incorporation of traditional cultivation techniques with modern
knowledge

12. Builds human capital
Investment in infrastructure and institutions for the education of children and adults, support for social events in farming
communities, programs for preservation of local knowledge

13. Reasonably profitable
Farmers and farm workers earn a livable wage; agriculture sector does not rely on distortionary subsidies

1 From [22].

Combining MSRI and SHARP Frameworks

The original market-level MSRI tool included three principles and nine determinants
of market-system resilience as a proxy for market resilience and was primarily focused on
the market system with no explicit household-level resilience measurement included. The
SHARP tool is a reliable and replicable tool for measuring household resilience but does
not adequately capture systems-level domains of resilience. Table 3 shows how iDE has
integrated elements of the SHARP tool into the MSRI, by mapping the 13 agroecosystem
indicators of the SHARP tool across the nine original determinants of the MSRI, resulting in
the second, (current) version of the MSRI. In this second version of the MSRI, iDE reviewed
and updated the determinants of market-system resilience, increasing the emphasis on
shocks and stresses and incorporating two additional determinants related to the ecological
environment and financial considerations (shaded as grey in Table 3) based on evidence
collected during initial piloting in Bangladesh and Mozambique. Overall, we feel that the
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current 11 determinants and 5 principles more accurately and comprehensively measure
the resilience of a market system.

Table 3. The harmonized MSRI tool including both market-level and household-level assessment of resilience (shading
indicates additions from the first version).

MSRI Principle MSRI Determinant MSRI Description 13 Agroecosystem Indicators from SHARP at the
Household Level 1

1. Structure of the market
1.1 Redundancy

Surplus of market actors
performing the same

functions in the
market system

3: Appropriately connected 5: Optimally redundant

1.2 Diversity
Diversity in the market

system value chains, and in
the available market channels

6. Spatial and
temporal heterogeneity 3: Appropriately connected

1.3 Functionality
Flow of goods and services in,

out, and through
market spaces

4. Functional and
response diversity

2. Connectivity of the market
2.1 Inclusion

Participation of women and
other systemically excluded
groups in the market system

9. Reflective and
shared learning 11. Honors legacy

2.2 Integration
Different groups’
involvement in

relevant processes
11. Honors legacy 3: Appropriately connected

2.3 Collaboration Collaboration among actors
of the chain

10. Globally autonomous and
locally interdependent 3: Appropriately connected

3. Support of the market
3.1 Feedback loops

Ability to learn from
experience through
control mechanisms

9. Reflective and
shared learning 7. Exposed to disturbance

3.2 Enabling environment Transparent market
governance is in place 12. Builds human capital 1. Socially self-organized

3.3 Preparedness
Ability of the system to

promptly react
to disturbances

9. Reflective and
shared learning 2. Ecologically self-regulated

4. Environment 4.1 Physical environment Environmental condition of
the market area

8. Coupled with local
natural capital 2. Ecologically self-regulated

5. Financial 5.1 Financial viability of
market actors

Financial sustainability of
market actors’ activities 13. Reasonably profitable

1 Framework from [22].

3.2. Developing Instruments of the MSRI

Converting the conceptual framework into data collection instruments required iDE to
develop scoring rubrics specific to the country context in both Nepal and Bangladesh. This
required defining system boundaries, including geographic and market area, and creating
survey questions that link all levels, i.e., household, input supplier, retailer, and market-
actor levels. These survey questions are mapped to the MSRI indicators, determinants
and principles (as well as the 13 agroecosystem indicators) so that the different levels can
be analyzed within and between market actors, projects, and countries utilizing the same
framework. An example of a household-level scoring rubric is shown in Table 4.

Table 4. Example household-level scoring rubric with questions matched to Principle 1. Structure of the market; Determinant
1.1 Redundancy.

Description Indicator Mandatory Interview Questions Response Options

Surplus of market actors
performing the same

functions in the
market system

1.1.1 Multiple market actors
providing inputs services

x
Do you have multiple options from your main

source to buy inputs from (e.g., multiple
agro-dealers)?

Yes/No

If your primary seller is sick, closed, or
unavailable, do you have somewhere else you

can go to obtain the necessary inputs?
Yes/No

1.1.2 Multiple market actors
providing output services

x Do you have multiple options (sources) to sell
outputs from (e.g., multiple agro-dealers)? Yes/No

If your primary buyer is sick, closed, or
unavailable, do you have somewhere else you

can go to sell?
Yes/No

Availability of water sources
for production, cleaning,

processing, etc.

1.1.3 Availability of
water sources x What sources of water (for irrigation, drinking,

and animals) do you have in a typical year?

# of types: Borehole, Cistern,
Dam, Reservoir, River, Lake,

Pipe/Tap, Other

Membership of different
groups to help with

agricultural production,
marketing, etc.

1.1.4 Group membership x Select all of the activities or groups that you
participate in

Farmer/Agro-pastoral field
school, Agricultural
producers, Livestock
producers, Fisheries

producers, Village savings,
Safe space
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3.3. Weighting and Aggregation of Survey Responses and Determinant Scores

The quantitative values for each determinant are calculated following the methods de-
scribed in [27] and summarized below. The questions and response options are customized
for each project context and are tested in the field with a light-touch pilot round to ensure
comprehension, survey flow, and that appropriate coded response options are included.
The aggregate MSRI scores are calculated based on the customized response options on a
scale of 0–100 through a summation of the weighted determinants following formulae.

The resulting MSRI score is a composite index computed as the weighted average of
the individual determinants as:

MSRI = SUM[(Det ∗ wDet)/5] (1)

wR , D,...,P is the weight assigned to each determinant, respectively, in centesimal. Det is the
determinant score from 1 to 5 as per Table 5. This is a continuous measure, so it is possible
to have a score of 3.2, for example, allowing for hypothesis testing.

Table 5. Classification of resilience score contribution assessed at the determinant level.

Resilience Contributing Score Description

5 The market shows these elements frequently
4 The market shows these elements often
3 The market shows these elements sometimes
2 The market shows these elements rarely
1 The market shows these elements never

Each survey response option is weighted based on the contextual factors related to that
question. Response options that are theoretically contributing to the relevant determinant
are weighted higher than the response options that are related to lower levels of resilience.
Survey response weights were collaboratively assigned with in-country project managers,
technical specialists and survey-based research experts. Survey question weights are equal
across all survey questions within each determinant. For the initial round of MSRI analysis,
each of the determinants were weighted equally within each principle. Similarly, each of
the principles carries an equal weight for this initial round of MSRI analysis.

Survey response, question, determinant and principle weights were assigned and ag-
gregated using R [28]. Moving forward, we anticipate adjusting survey response, question,
determinant, and/or principle weights when we can validate results with overlapping data
and after corroborating the results obtained using the MSRI with other market systems
level resilience measures.

4. Results

From the beginning of the Suchana program, a market systems resilience assessment
was integrated into the project timeline. Key objectives of this assessment were to further
adapt the MSRI as a quantitative assessment tool and through its implementation, identify
areas for improved project interventions to increase the resilience of the households and
markets within the project areas.

In late 2020, a total of 322 households, 68 market actors, and 29 other actors were
interviewed for the resilience assessment accompanying the Suchana project. Because of
the timing of these interviews, iDE was particularly interested to understand the impact of
COVID-19 on MSR along with regular climatic disasters impacting the community.

System boundaries were defined geographically by land use density (urban, rural,
remote) and land type (haor, hilly, flood-prone, plain), as well as by market actor (local
business actors, sales agent, seed retailer, paravet, vaccinator, output buyer) and income-
generating activity (aquaculture, poultry, livestock, horticulture, bamboo craft, tailoring).
Overall, households showed the highest levels of resilience in Redundancy and Feedback
Loops, while Integration, Diversity, and Collaboration all had low levels of resilience, shown



Sustainability 2021, 13, 11210 10 of 14

in Figure 1. However, the aggregation of all households belies differences which become
apparent when one breaks down the scores further. Among the different land types, for
example, Haor and Plain land types had the lowest resilience levels, while Floodplain and
Hillot land types had the highest resilience levels. Yet, there were no significant differences
between households with different income-generating activities.
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Market actors had high levels of resilience in Redundancy, Diversity, and Integration,
and low levels of resilience in Preparedness, Collaboration, and Inclusion across the board.
iDE found consistently low scores among vaccinators and sales agents, relative to other
market actor types, for almost all of the determinants. These results enabled the Suchana
project team to focus project interventions on these areas and actors with low resilience
to better utilize time and resources. As the project continues, and further MSRI assess-
ments are conducted, additional in-depth insights will be possible that will help to inform
future interventions.

Following deployment in Bangladesh, iDE revisited former project sites in Nepal to
gain an ex post resilience baseline and track changes moving forward to assess the lasting
impacts of the projects. iDE also hoped to map areas with a potential need for future
interventions. Four projects were conducted over different time ranges between 2003 and
2018 in districts across Nepal, working to strengthen the agricultural value chains and
climate change adaptation capacities of farmers. In early 2021, the MSRI was deployed
to assess elements of resilience in the market system of two value chains: vegetables in
the municipalities of Virkot, Waling and Galyang, and essential oils in the municipality
of Chapakot, in Syangja District, Nepal. The system boundaries were geographically
delineated by the municipality borders and further bounded by market actors (focal person,
traders, agro-vets, nursery grower, and community business facilitator), income-generating
activities (vegetable and essential oils), and by gender of the household head. Incorporating
lessons learned from the contextualization of the MSRI tool in other contexts (like Suchana)
decreased the time and resources required to adapt the tool to the new context. Because the
basic structure of mandatory questions and mapping the relationship of questions to the
determinants had already been developed, the minimal adaptations required were mainly
translation and the identification of key actors within the market. The scale of the Nepal
analysis was limited due to COVID-19 restrictions, and therefore only 40 households and
17 market actors were interviewed using digital data collection tools. From the analysis
that was conducted, COVID-19 was not found to have a major impact on farmers relative
to other shocks and stresses; however, this may be due to the timing of the survey, as
unfortunately, the burden and economic restrictions of COVID-19 increased substantially
in subsequent weeks.
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As in Bangladesh, Feedback Loops were found to have the highest resilience at the
household level, while Preparedness had the lowest scores across all household subgroups.
There were also disparities in resilience between the municipalities with Vikrot having
the highest and Chapakot scoring the lowest overall scores. Additional differences were
noted between male- and female-headed households. Male-headed households scored
higher in six out of 11 determinants (Redundancy, Integration, Feedback Loops, Environment,
Preparedness, and Physical Environment), while female-headed households scored higher in
the remaining five (Diversity, Functionality, Inclusion, Collaboration, and Financial). When
looking at the aggregate index score, there was no significant difference in resilience
between male- and female-headed households, although there were differences across the
individual determinants.

A notable finding is that when comparing the vegetable and essential oil subsectors,
the vegetable subsector shows stronger resilience across ten out of the 11 determinants,
with the exception of Inclusion. This could be attributable to the smaller sample size
for the essential oils sub-sector analysis, relative to vegetables; however, it could also be
due to the longer time that iDE has spent supporting and strengthening the vegetable
sub-sector relative to essential oils in this area. As iDE continues to support the essential
oil subsectors, future MSRI analyses might capture the effects of successful intervention
through increased scores.

Understanding shocks and stresses experienced by households in Nepal, Bangladesh,
as well as the different resilience between levels will allow users to probe the market system
further in future assessments, using qualitative questions to supplement the quantitative
index questions. The results did not strongly indicate the root causes of market weakness,
which may be a result of the small sample size (specifically in Nepal); additionally, both the
Suchana and Nepal studies are baseline assessments. Future MSRI assessments will help
to indicate, for example, the impact of COVID-19 on the market system and household
resilience and will allow a deeper understanding of resilience as a dynamic attribute
through time. Following these initial applications, the MSRI has recently been adapted to
Ghana, Ethiopia, and Zambia.

5. Discussion

The MSRI is being used as a traditional monitoring and evaluation tool, with baselines
and endlines to measure the impacts of projects, as well as for more active and ongoing
monitoring, evaluation, and adaptive management. iDE is in the process of developing
specific activities to efficiently and effectively address low-scoring determinants. This will
tie the MSRI directly to project outcomes and give users of the tool a way of both tackling
areas of low resilience and measuring whether interventions are having the desired impact.
Through results generated from the MSRI, users will be able to refine and develop new
interventions over time and better understand the interplay between different interventions
and the 11 MSR determinants.

As measurement tools continue to be developed and implemented we will be able
to compare not only the MSRI across contexts, but also different resilience measurement
tools. The only tool reviewed that explicitly focuses on market systems, ACDI/VOCA, to
date has only been applied in Honduras and specifically focused on the tourism sector. Of
the remaining tools, only the Mercy Corps STRESS tool was used in Bangladesh [27] and
Nepal [13]; however, in both cases they were significantly different from the MSRI. The
STRESS assessments were neither within the same geographic region within the countries,
during the same seasons (e.g., winter/summer or harvest/planting), nor focusing on
market systems explicitly. The underlying purpose of undertaking the STRESS assessments,
i.e., mainstreaming resilience and risk reduction in an ongoing humanitarian intervention
in the case of Bangladesh and analyzing food security in Nepal, are substantially different
from the MSRI, but revealed some interesting findings related to market systems.

In Bangladesh, factors of market systems resilience manifested in the STRESS report in the
discussion of economic security and access, inclusion, and ecological fragility [27] (p. 13, 23),
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low economic access and inclusion found in the STRESS assessment may be expressions
of the low resilience scores the MSRI found in integration, diversity and collaboration.
However, characteristics of the market system were ancillary to other considerations within
the assessment. Resilience assessments would benefit from using the MSRI to analyze
where the weaknesses in the market system are. For example, is lack of access because
of poor connectivity alone, or are there other challenges related to the market structure
such as poor functionality or low redundancy that is hampering access? Observations
from the Nepal STRESS assessment regarding the impact of land access (both acreage and
type of terrain) [13] (p. 17) bear out the need to include both the physical and enabling
environments in resilience assessments. Moreover, caste [13] (p.18) and gender [13] (p.19)
came up repeatedly as strongly influencing food security, a finding that is reinforced by
the low Inclusion scores found in the MSRI. These overlaps show that some components of
resilience transcend and operate at multiple levels thus corroborating the importance of
these factors, but as the STRESS assessments were not directly applied to a market system
they neither confirm nor challenge the composition of the MSRI. Once more overlaps
do occur the insights into the effectiveness, comprehensiveness, and opportunities for
improvement will become more apparent.

The MSRI provides a standardized assessment that strives to not be overly project-
specific and only requires minimal customization to the context in which it is being de-
ployed. This will allow evaluators to compare results across geographies and find insights
from much larger datasets. Since the MSRI will be deployed multiple times in the life
cycle of projects with a core set of mandatory questions, it will allow for comparisons
over time rather than static snapshots. Although these mandatory questions are universal,
the qualitative questions of the MSRI give evaluators flexibility to gather additional data
points thus capturing new insights or possible trends. As further MSRI assessments are
conducted, more in-depth analyses will be possible, allowing future projects to be more
effective in accomplishing project goals. Over time this will give its users insight into the
sustainability of past projects and lead to additional evidence for best practices moving
forward. iDE is planning to continue rolling out the MSRI in new country contexts, with the
goal to establish the MSRI as a benchmark tool for country offices and other development
funders, agencies, and organizations to draw upon to assess and compare market systems
resilience in different environments.

6. Conclusions

This paper has introduced a novel tool for measurement and analysis of market
system resilience that specifically includes all relevant actors as well as social and ecological
synergies that contribute to market systems’ resilience. The primary objective of the MSRI
is to examine how robust market systems can affect resilience at both the systems and
household levels and to provide more detailed information regarding future program
scale-up and expansion. The concept of the MSR is a relatively new one; however, its
effective assessment using a tool such as the MSRI can provide comprehensive evidence
to project managers to inform future decisions related to project implementation, while
also providing the project team and donors with evidence related to the impacts the project
has on resilience. Given the recent publication of the USAID’s Market Systems Resilience
Measurement toolkit [4] and the Market Systems Resilience Guidance that highlights the
MSRI [8], this is a critical time to continue improving the MSRI by streamlining the data
collection processes and by linking the MSRI to household-level resilience, as both of these
have been identified as key areas for MSR improvement [8]. Furthermore, this provides the
entire development sector with an opportunity to learn from an additional application of
an innovative measurement tool to improve adaptive management and measure systems
change. By using the MSRI to measure the resilience of the market system at two or
more points in time, projects can identify needed adjustments after the first round of
measurement and test whether the adjusted activities led to changes in the market system.
The tool bridges a specific gap in the literature and practice, and in so doing may ease
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some of the tension in the development field between balancing short-term gains of project
activities, long-term development goals, and the sustainability of projects in the age of
anthropogenic climate change. In doing so, the MSRI may aid in the development field’s
ultimate goal of reducing chronic vulnerability and promoting inclusive growth within the
bounds of socio-ecological systems.
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