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INTRODUCTION

PURPOSE

This toolkit's purpose is to support the measurement of system status and change in
systems-oriented development projects. Measuring change in a market system (or an-
other complex development system) is challenging because of the system's complexity:
it is di•cult (1) to know which parts of the system to measure and (2) how to interpret
what a collection of diverse measurements tells us about change in the system.

To address both of these challenges, the System Pathways Measurement Toolkit relies
on a system map to capture the structure and interconnections of the system, then
layers measurements onto the system map to enable the collective interpretation of
diverse data on wide-ranging parts of the system. Tools are provided to interpret the
measured map by zooming in and out to understand the progression of change in
the system, diagnose problems and explain success. Guidance is provided in deciding
which parts of a complex system to measure and in developing indicators that can be
interpreted easily on the map, based on either available or to-be-collected data.

WHEN TO USE THIS TOOLKIT

This toolkit was designed to support systems-oriented development projects in partic-
ular, in which interventions may span far-ƒung parts of a complex system and require
several steps to reach the ultimate bene€ciary. The toolkit is appropriate for several
scenarios:

1. During the design of new development projects, to assess the evidence base and
identify barriers, gaps, and leverage points as opportunities for investment (see
Sections 6.5.2 and 6.5.4)

2. At the start of a new development project, to design a monitoring and learning
strategy and/or to assess the baseline status of the system (see Sections 6.5.3
and 6.2)

3. During a development project, to assess changes in the status of the system,
troubleshoot problems, and adapt interventions (see Section 6.5.1)
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4. During or toward the close of a development project, to communicate its impact
and challenges (see Section 6.5.5)

This toolkit may be used in its entirety to support monitoring and adapting an entire de-
velopment project, or it may be used in smaller-scoped applications to support speci€c
purposes. The purposes include:

1. Assessing data availability and data gaps (Modules 1 and 3).

2. Determining which parts of a system to measure (Modules 1 and 2)

3. Designing a monitoring and learning strategy for a development activity (Modules
in Figure 1, right side)

4. Diagnosing problems with a development activity (Modules in Figure 1, either side)

5. Identifying barriers and leverage points in a system (Modules in Figure 1, either
side)

6. Communicating impact or barriers (Modules in Figure 1, either side)

STRUCTURE OF THE TOOLKIT

This toolkit is divided into modules, some of which must be completed before others.
For example, creating a system map (Module 1) is required before any other modules can
be completed. Figure 1 shows di‚erent orders in which the modules can be completed,
depending on your purpose.

If no new data needs to be collected { for example, if your goal is to understand the
current status of the system { then you can complete Module 1 to create a system
map as a basis for measurement, Module 3 to measure the map with existing data, and
Module 6 to interpret the results. Optionally, you can add Module 2 before Module 3, if
you want to focus your measurement e‚orts only on key parts of the system.

If you plan to collect new data, for example if you are designing a monitoring and eval-
uation strategy for a new development activity, then you can €rst complete Module 1
to create a system map as a basis for measurement. Next, you have a choice between
Module 2 to determine which parts of your system to measure or Module 3 to assess
existing data and data gaps €rst. Following the completion of both modules (or, op-
tionally, skipping Module 3), continue with Module 4 and Module 6 to collect data and
interpret the results.
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Figure 1: This toolkit can be used in di‚erent ways: measuring only with existing data (left) or by collecting
new data (right).

HOW TO USE THIS TOOLKIT

The €rst step is to select the modules you need to complete based on your purpose,
as described in Sections and , above, and in Figure 1.

The activities described in each module can be carried out in multiple ways: typically,
either by a single person or small team, or through a facilitated workshop or series
of workshops. We have found it most e‚ective to have a small team managing the
process, but host broader workshops at key points: to identify parts of the system
to measure (Module 2), to assess data availability and data gaps (Module 3), and to
interpret the measured results (Module 6).
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The toolkit depends on system maps with data and metadata attached to each element
of the map. We have developed templates in an online tool called Kumu (kumu.io), which
has proven excellent for easily interpreting maps and highlighting data in di‚erent ways.
We highly recommend that you use our Kumu templates to support the process (see the
System Pathways Toolkit Annex). We typically use paper maps and pens for workshops,
sometimes with clear plastic over the maps to enable drawing and erasing, then transfer
the results to Kumu for interpretation and reference. You can, of course, create maps
on paper or in PowerPoint, and keep the data and metadata in Excel, but this is much
more cumbersome to maintain and harder to interpret.

Finally, a warning: this process is complex. We found that simpler strategies were not
able to create concrete, repeatable interpretations of system status. Good storytellers
can look at any mess of data and tell a story, but this process provides a systematic
approach to doing so that will be repeatable over the life of a development project and
across such projects. However, carrying out these steps is non-trivial. It may be worth
enlisting people with expertise in the process to support your implementation of it, and
in particular to facilitate workshops and manage the process and maps.

Our team hopes that you €nd success and insight through this toolkit. We are very
open to questions and feedback, and we consider the toolkit to be a \living document"
that will change as we discover new techniques and approaches that improve it. Please
contact us at msm.uganda@mit.edu.
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1 CREATE A SYSTEM MAP AND LEARN
HOW TO MEASURE IT

Objectives
1. Recognize why the system map is a good basis for system measurement,

and €nd guidance for creating one
2. Understand how to measure map elements by extent of adoption

Prerequisites None

Products A system map with pathways identi€ed. Understanding of how to
measure map elements.

Steps in brief
1. Use the mapping toolkit to create a map of your system
2. Learn how to measure map elements by extent of adoption.

1.1 WHY DO YOU NEED A SYSTEM MAP?

Measuring change in a market system is challenging because of its complexity: it is
di•cult (1) to know which parts of the system to measure and (2) to interpret how
those measurements tell us about change in the system (see the Introduction for more
discussion on this topic). A system map can aid in overcoming both these challenges.
The system map shows the connections between each measured element and the rest
of the system, and thereby enables both a visual and analytical interpretation of the
connections between measurements and the system as a whole. Therefore, a system
map is used as a basis for measuring the system.
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Figure 2: Example of one pathway taken from a larger system map of agricultural €nancing

1.2 MAKING A SYSTEM MAP AS A BASIS FOR MEASURE-
MENT

We suggest using the type of map described in the System Pathways Mapping Toolkit,
with pathways identi€ed and labeled (as in Section 2 of the Mapping Toolkit). This will
provide a clear structure for interpreting the measurement data.

The Mapping Toolkit also provides guidance and resources for reading this type of
system map (see Section 2), and for creating one (see Section 4). If you do not already
have a map of your system, please create one using the Mapping Toolkit. The following
paragraphs provide further guidance on developing maps appropriate for use as a basis
for measurement.

The system map should describe the system in a manner that captures the many
possible \pathways" or sets of changes that are likely to enable (or prevent) change.
This may include linear pathways from interventions to outcome and/or loops in which
change begets further change. For example, Figure 2 shows one linear pathway from a
larger system map of agricultural €nancing.
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1.2.1 MAP SCOPE AND DETAIL

It is worth asking how much of the system should be included (scope) and how detailed
the map must be, in order to be a good basis for measurement.

In terms of scope, the map must include (1) the immediate outcomes of any existing
or envisioned development activities, along with (2) the intervention points at which
the activities act to change the system, (3) major steps from intervention to outcome,
and (4) any other elements that might a‚ect the outcomes, the interventions, and the
steps in between. If a speci€c development activity has not yet been de€ned, the map
should include envisioned outcomes, potential leverage points, and any other barriers
or opportunities that may a‚ect the outcomes.

Which outcomes should be included in the map's scope? Facilitative development ac-
tivities often aim to a‚ect some parts of the system in the short term, such as enabling
agricultural input dealers to stock quality seeds. In doing so, they hope to a‚ect other
parts of the system indirectly, such as enabling increased farmer incomes. We label
the latter `long-term outcomes' because they often occur past the end of the devel-
opment activity, and the former `immediate outcomes' because they are expected to
occur within the lifetime of the development activity. The system map's scope must, at
minimum, encompass the immediate outcomes, and, if feasible, should also encompass
the long-term outcomes.

Which interventions, leverage points, and other barriers or opportunities should be
included in the map's scope? It is important to include anything that might reasonably
be expected to inƒuence the intermediate and long-term outcomes.

In terms of detail , we have found that maps should depict the major changes required
to achieve the immediate outcome based on the intervention, and that two to four
map elements between the intervention and the immediate outcome are usually (but
not always) su•cient. Another two to four map elements may be needed to reach the
long-term outcome from the immediate outcome.

Figure 3 summarizes this advice on map scope and level of detail. Example 1.1 provides
a more detailed example on choosing scope and detail, based on our team's experience
in Uganda.

Example 1.1: Selecting scope and detail for the €nance system map It is im-
portant to appropriately choose the scope and detail for a map that is to be used as
the basis for measurement. Figure 2 provides an example pathway from the €nancial
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Figure 3: Illustration of appropriate scope and level of detail for system maps

subsystem, which deals with farmer's physical access to formal loans from €nancial
institutions. Many choices were made regarding scope and detail; a few examples are
discussed here.

In terms of scope, whichoutcomeswere included? We included the immediate outcome
of farmers taking out loans, but not the longer-term outcomes of higher income and
better yields for the farmer, because our focus was on €nancial access. Whichinter-
ventions, leverage points, andbarriers/opportunitiesto include? In this single portion of
the map, which is focused on physical access (to formal €nancial institutions), it was
important to include the two major routes to access: physical bank branches/agents
or mobile money. (Note that this is just one portion of the larger map, which also in-
cludes many other leverage points and barriers; see Figure 10, below.) Also regarding
scope, one branch of the pathway begins with `Financial Institutions participate in agent
banking'. The choice was madenot to include the system features that enable agent
banking, to preserve the simplicity of the map. This leaves the focus on the features
that directly enable physical access to formal loans: agent banking and mobile money.
If, however, the agent banking element were to emerge as a problem or barrier when
the system is measured and analyzed, we would add to the map the features that en-
able (or block) participation in agent banking, in order analyze and measure them more
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explicitly.

In terms of level of detail, it is possible to describe more details in most of the branches
of this pathway, for example detailing di‚erent types of relationships between €nancial
institutions and mobile money providers, or di‚erent ways mobile money loans could
be tailored to agriculture. However, because our goal in measuring against this map is
to understand which general pathways are working to enable access (if any), we do not
need the details in each branch of the pathway, but we do need the main pathways
(mobile money or agent banking) to di‚erentiate the reasons for physical access or
lack thereof. A more detailed map could be created if any of these areas emerged as
particular problems or barriers.

1.2.2 REVISING A SYSTEM MAP

The initial map is only a €rst step, and it should be re€ned as much as possible to
consider all relevant existing knowledge of the system. Re€ning a system map is de-
scribed in the Mapping Toolkit, Section 6.2. Additionally, you should re€ne your initial
map speci€cally to make it a more useful basis for measurement, as described below
in Section 1.5.

How `good' or `correct' must the map be before measurement can begin? Since systems-
oriented development activities often learn more about the system as the project pro-
ceeds, the map is unlikely to be perfect at the start of the project. Our approach ac-
commodates changing the map periodically. On the other hand, if the map changes, the
indicators may also need to change, limiting the longitudinal data that can be collected.
The bottom line: the map need not be perfect, but it should capture the development
team and stakeholders' current knowledge of the system as well as possible.

1.3 MEASURING MAP ELEMENTS BY EXTENT OF ADOP-
TION

Each map element may have an attached indicator that is measured by existing or newly
collected data. We recommend that theindicators measure the extent of adoption
of the behavior change (or relationship or condition) referenced in the map ele-
ment . Theextent of adoptionmeans, roughly, the percent of actors who have adopted
a behavior change, who have a relationship, or who meet a condition. Therefore, the
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indicator for a behavior change would be \percent of actors who have adopted this be-
havior change." For example, one behavior change on our map is `Financial Institutions
participate in agent banking.' An appropriate adoption indicator for this element would
be \percent of €nancial institutions who participate in agent banking." (This could be
weighted by the €nancial institution's market share, if such data were available). Table
1 show several potential adoption indicators for map elements from the formal access
pathway displayed in Figure 2, above.

This type of adoption indicator ignores some of the real complexity of the system. For
example, it does not measure how well or thoroughly the change has been adopted.
However, its simplicity eases interpretation of the results and their comparison across
the system, which is the main point of this approach. If the quality of adoption is crucial
to measure, it can be included as part of the criteria for adoption. For example, in Table
1, the second potential indicator for `Financial Institutions participate in agent banking'
requires not just one agent anywhere but rather 50 agents in rural areas, before an
institution is counted as an adopter. (If further understanding of a map element is
needed, such as the range of participation levels in agent banking and their success,
additional data could of course be collected and examined, but it need not be used to
de€ne the element's status on the map.)

Adoption indicators can also be developed for map elements that represent relation-
ships and conditions. In the simplest cases, the indicator for a relationship would be
\percent of actors who have this relationship," and the indicator for a condition would
be \percent of actors who meet this condition." Table 1 provides several potential adop-
tion indicators for a relationship and a condition, which surface some of the challenges
that may arise in de€ning such indicators.

The key, in all cases, is to €nd a good proxy for the extent of adoption (or extent of
availability, access, etc, depending on the speci€c map element). The €nal choice of
indicator will often depend on data availability and/or feasibility of data collection, as
discussed below.

1.4 SETTING TARGETS AND A SCALE FOR EXTENT OF
ADOPTION

In order to interpret the results, it is convenient to color-code the map elements accord-
ing to their adoption progress. We use red for low adoption, yellow for moderate, and
green for wide adoption. To set the thresholds that divide each color, we recommend
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Map Element Potential Adoption Indicator(s)

Behavior change:
Financial Institutions
participate in agent
banking

Percent of €nancial institutions who par-
ticipate in agent banking (have at least
one agent)

Percent of €nancial institutions who
have rural bank agent networks (have at
least 50 agents in rural areas)

Relationship: Financial
Institutions and mobile
money providers

Percent of €nancial institutions that have
formal relationships with mobile money
providers (e.g., o‚er loans or access to
accounts)

Percent of mobile money providers that
have formal relationships with €nancial
institutions (e.g., o‚er loans or access
to accounts)

Market share of mobile money providers
that have formal relationships with €-
nancial institutions (e.g., o‚er loans or
access to accounts)

Condition: Bank agent
or bank branch nearby

Percentage of farmers who have a bank
agent or bank branch nearby

Percentage of rural areas that have a
bank agent or bank branch

Table 1: Potential adoption indicators for map elements from the formal access pathway
shown in Figure 2
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setting two target adoption levels: one to indicate that most or all directly-targeted
actors have adopted, and one to indicate when a fair number of non-targeted actors
have adopted. These levels correspond with the \adopt" and \expand" levels of the
Spring€eld Centre's framework (Nippard et al., 2014). Figure 4 illustrates the concept.
For example, if an intervention aims to enable input dealers to adopt a new practice,
and the intervention works directly with about 30% of the region's dealers, the \adopt"
target could be 30% and the \expand" target could be 65% (the latter is set arbitrarily in
this case). The measured levels of the indicator will be judged against these thresholds
as:

ˆ Red: adopting. Not all directly-targeted actors have adopted

ˆ Yellow: expanding. All directly-targeted actors have adopted along with some
non-targeted actors.

ˆ Green: sustaining or entrenching. A wide array of actors have adopted; sup-
porting rules and norms are likely changing.

Figure 4: Scale for measuring extent of adoption

Going Deep 1.1: Sustainability and changes in norms and rules The scale shown
in Figure 4 simpli€es a number of complex concepts in systems approaches to devel-
opment. Measuring extent of adoption does not necessarily show when a change is
sustainable, when actors have adapted and responded to the changes, and when sup-
porting rules and norms have changed. (For further discussion, see (Nippard et al., 2014)
and other sources). Our scale intentionally simpli€es these complex concepts, to aid
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interpretability. However, the map can be a \ƒag" for when to examine a set of changes
for sustainability. As soon as the map indicates that expansion or sustainability may
have been reached (e.g., when a yellow or green state is reached), we suggest a deeper
investigation to understandwhy such wide adoption has been achieved, whether there
is a new norm at work, and how sustainable the change is likely to be. The map is thus
only the €rst stage in a larger analysis.

Furthermore, if changing a norm or rule is an explicit goal of a development activity, this
norm or rule change should appear on the map. Its adoption can then be measured
directly.

1.5 ADAPTING THE MAP FOR MEASUREMENT

A system map developed for another purpose might not be speci€cally adapted for
measurement. Since maps will be measured by assessing the extent of adoption of
the behavior changes, conditions, and relationships described in each map element (as
discussed above), it is best if each map element:

ˆ describes a single behavior change, condition, or relationship (such as `agricul-
tural insurance is a‚ordable' rather than `agricultural insurance is a‚ordable and
farmers are willing to pay for it')

ˆ describes an absolute state (such as `farmers take out agricultural loans') rather
than a change in state (such as `more farmers take out agricultural loans')

It is also helpful to include `root' elements for each pathway or loop. A `root' element
collects all the branches on a given pathway and summarizes their status. For example,
Figure 2 above contains a `root' element, `Farmer has physical access to formal loan,'
which combines (is the root of) the two major branches on this pathway { access
through bank branches/agents and access through mobile money. Root elements are
easier to identify on pathways than on loops. On a loop, a root element is usually the
main outcome of the loop, and/or the element that intersects other loops and pathways
on the map. The `root' elements should:

ˆ describe the status of multiple pathway branches and/or the outcome of a loop
(unlike other elements)

ˆ describe an absolute state rather than a change in state (like other elements)
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ˆ are typically measured by inferring status from the other pathways rather than
measuring directly (further details are provided in Section 5.2).
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2 DETERMINE WHICH PARTS OF THE
SYSTEM TO MEASURE

Objectives Determine which parts of the system to measure

Prerequisites A system map with pathways identi€ed (Module 1)

Products Outcomes, pathways, and elements to measure

Steps in brief
1. Identify the outcomes to measure
2. Identify the pathways to measure
3. Identify the map elements to measure

2.1 PURPOSE

This module describes how to determine which parts of the system to measure, using
a system map. Your system map probably includes a number of elements, all of which
may inƒuence the key outcome(s), but it would take enormous resources to measure
all of them. How do you decide which to focus on measuring? We provide guidance in
the following sections.

Our approach involves three stages. The €rst stage is to select outcomes to measure.
The second is to select pathways to measure { usually among the set of pathways that
lead to the selected outcomes. Finally, the third stage is to select elements to measure
along the selected pathways.

2.2 SELECTING OUTCOMES TO MEASURE

The €rst stage is to identify the outcomes of your development project that should be
measured. Outcomes are the desired change(s) toward which the development project
is working; \measured" outcomes are the outcomes on which your measurement ef-
forts will focus. Not all outcomes need to be designated asmeasuredoutcomes.
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If you followed our mapping methodology, the development project's outcomes should
already be included in the map and identi€ed in bold red text (see Module 1). If they
are not on the map, the map should be modi€ed to include them.

How can you select which outcomes to measure? Many development projects have
already designated 2-3 outcomes of interest, and all of these can be selected for mea-
surement.

Some larger projects, on the other hand, may have a large number of desired outcomes.
There are a number of ways to select outcomes to measure from among the larger set,
including:

1. Based on expert knowledge and history/plans:

ˆ Select the outcomes most aligned with the overall program goals.

ˆ Select outcomes into which signi€cant resources have been invested by
donors, government, private sector, or others.

ˆ Ask a group of stakeholders and/or experts to prioritize outcomes for mea-
surement.

ˆ Identify those outcomes of particular interest in the literature, and/or those
for which data have previously been collected, to facilitate continuity and
comparison.

2. Based on position in the map and in the system:

ˆ Select outcomes that are at critical junctures in the system map, such as
those that enable other important outcomes or that have many paths lead-
ing to them or sit on critical loops.

ˆ Consider whether the measured outcomes are comprehensive, in that the
set of selected outcomes spans the parts of the system in which changes
may be expected.

ˆ Consider including both intermediate and long-term outcomes of the work:
for example, an activity might work directly with input dealers to encourage
them to stock quality inputs (an immediate outcome) with the ultimate goal
of enabling higher incomes for farmers (a long-term outcome). Some mea-
surement e‚orts may leave out long-term outcomes entirely; when they
are included, the intermediate outcomes that enable long-term outcomes
should also be included.
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ˆ When an activity does not work directly with the intended bene€ciaries,
include both the intermediate outcomes that lead to the intended bene€-
ciaries along with the €nal outcome for the intended bene€ciary. See the
example in the bullet point above.

Example 2.1: Selecting outcomes to measure To select which outcomes to measure
for our study of the €nancial subsystem, we chose based on position in the map and
in the system. Figure 5, below, illustrates some of the points. In particular, most of
the pathways in the €nancial subsystem map led to the key outcome `Farmers take
out loans to improve farming practices,' so this was selected for measurement. In
addition, we might include another outcome that represents a long-term goal: `Higher
farmer income.' The €gure shows that the €rst outcome, `Farmers take out loans...,'
is also along the enabling pathway to the second outcome, `Higher farmer income',
which provides further reason to include both. Finally, these choices are somewhat
comprehensive in that they span both the €nancial subsystem and the farmer practices
subsystems of the full map.

Figure 5: Identifying outcomes to measure: one short-term immediate outcome and one long-term
outcome.
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2.3 SELECTING PATHWAYS AND LOOPS TO MEASURE

2.3.1 REFRESH: WHAT ARE PATHWAYS AND LOOPS?

Pathwaysare sets of connected map elements that leadto an outcome,from an inter-
vention or a leverage point. Therefore, a pathway shows a set of changes that enable
the achievement of an outcome from an intervention. Pathways can be labelled for
easy reference; we suggest labeling them with names that describe their inƒuence on
the system, as in Figure 6.

Another important feature is aloop. This is similar to a pathway except that it is a loop
rather than a linear chain. Loops, too, should be labelled for easy reference. Figure 7
shows part of the same system, highlighting loops instead of pathways.

Further information on how to identify and label pathways and loops is provided in the
Mapping Toolkit.

2.3.2 SELECTING PATHWAYS AND LOOPS TO MEASURE

The next step is to select pathways and loops to be measured. In small maps, all
pathways and loops may be measured, but in large maps, not all of them need to be
measured.

If you need to prioritize the most important pathways and loops to measure, the fol-
lowing guidance may be helpful. See also Example 2.2 for an example from the €nancial
subsystem.

ˆ A project MELP (monitoring, evaluation, and learning plan) usually identi€es im-
portant outcomes and leverage points; select pathways and loops that include
these.

ˆ Experts and key stakeholders may be able to select the pathways and loops that
are believed most critical to achieving change.

ˆ Map elements (behaviors, conditions, and relationships) that have many arrows
connecting to and/or from them are likely important to the system's behavior
because they are so well-connected to other parts of the map. Therefore, select
pathways that include these map elements.
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Figure 6: Several di‚erent pathways may lead to a key outcome. Pathways may be labeled for easy
reference and to make sense of the system's functions.
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Figure 7: Loops may be labeled for easy reference and to make sense of the system's dynamics. Here,
for example, the demand loop shows how farmers' trust in €nancial institutions enables more farmers
to take loans, which in turn increases trust (and so on).
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ˆ Consider potential barrier pathways that may prevent the achievement of key
outcomes, in addition to those that enable the outcomes.

ˆ Some loops may be reinforcing, in that change begets further change: for ex-
ample, farmers buy quality inputs, which motivates input dealers to stock more
quality inputs, which enables more farmers to buy them, which motivates more
input dealers to stock them, etc. Reinforcing loops may be particularly important
in achieving systemic change, since small changes can build into larger and more
widespread changes as the system repeatedly executes the cycle. Reinforcing
loops that inƒuence key outcomes should be strongly considered for measure-
ment.

ˆ Other loops may be balancing, in that changes are limited by some opposing
force. Balancing loops that inƒuence key outcomes may prevent major changes
from taking hold, and should be strongly considered for measurement.

Example 2.2: Selecting pathways to measure To select which pathways to mea-
sure for our study of the €nancial subsystem, we chose based on expert understanding
of the system. Consider Figure 6, which labels and highlights all the pathways in the
€nancial subsystem. Ideally, all the pathways would be measured, but we prioritized
a subset for measurement, largely based on expert and stakeholder input. First, the
\Formal Access" and \Loan Requirements" pathways were selected, because these are
some of the €rst and strictest barriers to loans. Next, the \Informal Financing" path-
way was included, in order to understand whether this alternative enabling pathway
for loans was working, even if formal access was stalled. Finally, the \Demand" path-
way was included, because it was considered important to understand whether there
was interest in acquiring loans even if key barriers were removed. The A‚ordability,
Information, and Supply pathways would be included if resources allowed; they were
considered slightly more ƒexible barriers/enablers than those chosen.

2.4 SELECTING MAP ELEMENTS TO MEASURE

The €nal step is to select the map elements to measure. These can be outcomes,
behaviors, relationships, conditions, or even interventions. Outcome elements were
already chosen in Section 2.2, so we focus in this section on how to select additional
map elements to measure. These map elements should come from each pathway
selected in the previous section.
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In choosing map elements along each pathway, unless you can easily measure every-
thing, you will probably want to choose a subset of the map elements along the pathway.
Consider the following in making the selection:

ˆ Ease of measurement:

ˆ Feasibility of measurement is important. If a map element is too vague or general
to be easily measured, or it is impossible to collect data on it, then it should not
be selected for measurement. A nearby element can be chosen instead.

ˆ If data are already available or easy to acquire, the map element will be easier
and cheaper to measure.

ˆ Based on expert knowledge and history/plans:

ˆ Expert opinion should be considered: stakeholders very familiar with the system
may identify important and particularly di•cult-to-achieve changes, and these
are good candidates for measurement.

ˆ Areas where resources have been or will be invested are useful to measure be-
cause they may be changing, and therefore inƒuencing the system around them.

ˆ Based on position in the map and in the system:

ˆ In many maps, pathways may contain 2-3 branches that each represent an im-
portant enabling factor for the pathway. In such cases, consider measuring an
element along each branch, rather than an element at the locus of the branches,
because it is useful to know which branches are acting as barriers or enablers.

ˆ If a map element seems to be an enabler of several important changes (i.e.,
points to many other important elements), it could be measured in order to
check whether it changes as expected.

ˆ Di‚erent levels of depth along a pathway may be useful: select some indicators
that will change quickly when the intervention begins, to ensure it is working as
expected, and other indicators that may take more time to change but are closer
to the outcome of interest.

ˆ Consider whether any map elements might be useful as \diagnostic indicators"
that might indicatewhy an outcome is or is not being achieved. See below for
further discussion of diagnostic indicators.
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Example 2.3: Identifying map elements to measure in the €nance map Consider
the Formal Access pathway selected earlier for measurement. The pathway's elements
are shown in detail in Figure 8; the €gure also highlights four elements prioritized for
measurement along this pathway. The €rst is the outcome. The remaining three are
each intended to measure one of the three branches of the pathway.

Figure 8: Formal Access pathway from the €nancial subsystem map, labeled to select which elements to
measure along it.

For the upper branch, which deals with loan access through mobile money, we chose
to measure whether `mobile money providers o‚er loans'. If they do, it may be un-
necessary to measure the relationship between €nancial institutions and mobile money
providers, but if they do not, this relationship could then be measured. For the middle
branch, which deals with farmer use of mobile money, we chose to measure whether
'Farmers use mobile money'. This is closer to the outcome of interest than farmers'
access to mobile phones, but as before, if farmers do not use mobile money, we might
then choose to measure access to mobile phones. Next, for the lower branch, which
deals with proximity to a nearby access point (bank or agent), we chose to measure
whether 'bank agent or bank branch nearby'; as with the other branches, if this indica-
tor performs poorly, we could measure elements further upstream. Finally, we measure
whether \mobile money loans are tailored to agriculture" because this is an important
potential barrier that is not well understood.

It is worth noting two elements that we didnot choose to measure: `Farmer has phys-
ical access to formal loan' and `Farmer can access loans through mobile money'. The
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selected elements are more concrete in pinpointing the speci€c causes of access prob-
lems. If we measured physical access to loans (which includes access via banks, agents,
and mobile money), and if the indicator suggested this access was poor, we might not
know whether the problem lay in mobile money or in banks or in agents. Therefore, it
seemed a better use of resources to measure the selected elements instead, in order
to enable clearer guidance on how to €x any problems identi€ed.

Going Deep 2.1: Measure few pathways or many pathways? When there are a
large number of important pathways and important map elements along pathways, it
may be necessary to prioritize a subset for measurement. There is a trade-o‚ between
measuring many points along a small number of pathways and measuring a few points
along a larger number of pathways. In situations where there are a large number of
pathways that could be measured, we recommend measuring just a few indicators
along each of the most important pathways, at least at the start of the project. Such
measurement should reveal which pathways are most important in enabling change.
Additional measurements could later be added to characterize progress along the most
important pathways. In this manner, the measurement strategy may be adapted as
more is learned about the system.

For example, consider Example 2.2 and Figure 6, above. The example gave reasons why
four pathways were selected for measurement: Formal Access, Loan Requirements,
Informal Financing, and Demand. Suppose our available resources for data collection
allowed only four map elements to be measured. Each pathway has 5-10 elements on
it. Would it be better to measure two elements along two of the pathways or one
element along each? Our guidance suggests measuringmore pathwaysrather than
more elements per pathway. By picking one element on each of the four pathways, we
could learn which pathways are working and which may act as barriers. In fact, we
continue with this example later (see Example 6.2, below), where we learn that Informal
Financing was working well, but Demand was stalled. Then, we could stop measuring
Informal Financing and redirect the resources to measure an additional element on the
Demand pathway, in order to understand in more detail which elements were causing
problems with demand.

2.4.1 DIAGNOSTIC AND OUTCOME INDICATORS

Our methodology de€nes two types of indicators:outcome indicators and diagnostic
indicators. Outcome indicators are typically applied to the key outcome at the end of
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a pathway, but may also be applied to critical and intermediate outcomes anywhere on
the map. For example, one key outcome might be, \Farmers access €nancial loans."
Diagnostic indicators are applied to other map elements that might indicatewhy an
outcome is or is not being achieved. Continuing the example, if farmers are not ac-
cessing €nancial loans, a diagnostic indicator might measure how many farmers have
a €nancial institution within an accessible distance; a second might measure whether
agriculture-suited loan products are o‚ered by €nancial institutions.

Distinguishing these two types of indicators is useful because they serve di‚erent
purposes and may be measured at di‚erent frequencies or at di‚erent times during
the project. Outcome indicators show whether important project outcomes are be-
ing achieved. If they are, diagnostic indicators may not be worth measuring. On the
other hand, the key outcomes in a systems-oriented project may take a long time to
achieve. Diagnostic indicators may change more quickly, enabling progress to be mea-
sured earlier. In addition, diagnostic indicators can help explainwhy an outcome is
not being achieved; for example, €nancial institutions may o‚er agriculture-suited loan
products but farmers may not be able to reach €nancial institutions within a reasonable
geographic distance, highlighting which of these two issues is a barrier to success.
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3 MEASURE WITH EXISTING DATA AND
ASSESS DATA GAPS

Objectives Measure map elements based on existing data and assess data
gaps

Prerequisites A system map with outcomes and pathways (Module 1). Option-
ally, pathways selected to focus on for measurement (Module 2).

Products Measured status for map elements throughout the map, based on
existing data

Steps in brief
1. Identify existing data sources
2. Match data sources to map elements
3. Display status and save metadata to the map
4. Re€ne the measurements
5. Assess data gaps

3.1 PURPOSE

The purpose of this module is to useexisting datato measure the status of the system
and to assess the gaps in existing data. Assessing data and gaps helps to highlight what
is known and unknown about the system.

This module directly supports one of two potential approaches to measuring the sys-
tem's status: to identifyexistingdata and arrange it on the map. The alternative is to
design indicators and collect the data. Even if you intend to collect your own data, it
is often a good idea to assess existing data €rst, but if that is not essential for your
purposes, you may skip this module and move to Module 4.

You may use this module to examine an entire system map or just a subset of the sys-
tem map. An advantage of examining an entire system map is that you will understand
data availability for the entire system. If you have limited time and wish to focus your
e‚orts only on particularly important parts of the system, €rst use Module 2 to identify
which parts to measure.
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3.2 IDENTIFYING DATA SOURCES

The €rst step is to identify the set of data sources that might provide information about
the system. Sources could include formal data sets (gathered by organizations like the
World Bank), internal monitoring and evaluation data from your own organization or
from others working in similar areas and sectors, or from published research papers.
Such data sources can be identi€ed through internet searches, by asking knowledgeable
colleagues, and by examining relevant reports and research papers to identify the data
they cite.

It may be useful to hold a short stakeholder workshop to identify data sources, espe-
cially if the system map will be relevant to many stakeholders, who might have access
to di‚erent data sets. A workshop outline is provided in the System Pathways Toolkit
Annex for carrying out this process in collaboration with stakeholders.

We suggest creating a table that lists, for each data source, the following information.
Table 2 provides an example with a subset of this information, for the €nancial sector
in Uganda.

ˆ Source name

ˆ Source ID (an arbitrary number that you can use to refer to this source)

ˆ Organization that published the source

ˆ Link to the source online or a reference to the €le's location

ˆ Year(s) for which data are available or year of publication

ˆ Format, such as a data set, a report summarizing a data set, a published paper,
a website article, or a slide deck

ˆ Topics included, preferably at a detailed level (such as loan access, mobile money,
agricultural insurance, etc.)

ˆ Notes on the source's reliability and relevance for your purposes

ˆ Any other relevant characteristics

29



Source Name Organi-
zation

Year(s) Topics Notes (reliability and
relevance)

The Global
Findex
Database

World
Bank

2017,
2014,
2011

Wide array of €nancial
topics

Can separate data for rural
respondents

Finscope 2018 FSDU 2018,
2013

Wide array of €nancial
topics

Can separate data for rural,
urban respondents

MSM FMES MSM 2018 Market inclusion; 1-2
relevant €nancial questions

Small sample, speci€c
regions

Table 2: Example of sources table, with a subset of the recommended columns.

3.3 IDENTIFYING DATA FOR EACH MAP ELEMENT

The next step is to determine which data sources could potentially measure each ele-
ment of the map.

We suggest creating a table to track, for each map element, all the potential measured
indicators available from your identi€ed data sources. Each survey question or data
column in your data sources is a potential indicator for a map element. Table 3 provides
an example. We suggest noting, for each map element, all the potential indicators, their
data source, and the advantages and disadvantages of each potential indicator. Criteria
to consider in cataloging advantages and disadvantages include:

ˆ Extent of adoption: does the indicator measure the extent of adoption? This re-
quires that it measure a percent or a market share or something similar. For ex-
ample, rather than measuringhow many€nancial institutions o‚er loans through
mobile money, it must measure themarket shareof such €nancial institutions,
or less preferably thepercentageof such €nancial institutions operating in the
country.

ˆ Relevance to the map element: to what extent does the potential indicator rep-
resent all facets of the map element? (This is similar to the notion of construct
validity.) Note that it is not always possible to €nd a proxy that measures all facets
of the map element, so a best available proxy may be used if it is reasonable;
otherwise, the element may not be measurable. This is up to your judgment.

ˆ Date: how recent is the data? The threshold of \recent" will vary from indicator
to indicator. For example, is it measuring something static such that old data
are still relevant? Were important regulatory changes made between when the
data were collected and now, such that the data are now less relevant? Was a new
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technology introduced and widely adopted between when the data were collected
and now?

ˆ Data scope: which populations were sampled for the data? For example, is the
data nationally representative or speci€c to particular regions? Is it focused on
the type of actor named in the map element or is it more general? For example,
a map element may refer to farmers, but the data may only be available for all
adults or for rural adults or for small business owners. Separately, were many
people sampled, and can the results be considered an accurate representation of
a population?

ˆ Collection frequency: if it is desirable to show change across time, is the data
source part of a series in which the same data have been or will be collected
repeatedly over time, so that a time series can be constructed?

Next, select among the potential indicators for each map element. Table 3 also includes
notes on the rationale for the selection of map elements for each indicator. We suggest
selectingjust oneindicator for each element, rather than aggregating multiple indicators,
because it keeps interpretation simple and measurements transparent.

It would be desirable that all map elements are measured with the same data scope
(nationally representative or particular sub-populations, for example), to enable compa-
rability. However, in our experience, this restriction severely limits the number of map
elements that can be measured. Our suggestion is to pick the best proxies available,
whether or not the data scope matches, in order to provide the most comprehensive
picture of the system status across the map. However, it is crucial to include notes on
the data source and scope in the metadata, as described in Section 3.4, so that those
interpreting the map understand the limitations of each indicator.

3.4 DISPLAYING INDICATOR STATUS AND SAVING META-
DATA ON THE MAP

The next step is to display the indicator status for each map element on the map
itself. Example 3.1 and Figures 9 and 10 provide examples. The selected indicator
and its value should be assigned to the map element, and the map element should
be colored to reƒect whether the measured value suggests low, moderate, or broad
adoption (recall Section 1.4). If you are using our customized templates in Kumu (see
the System Pathways Toolkit Annex), you can simply enter the indicator and value in
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Map Ele-
ment

Potential Indica-
tor(s) from Existing
Data

Data Source Advantages and
Disadvantages

Bank Agent
or bank
branch
nearby

\70% of all branches
are in urban areas"

Uganda National
Financial Inclusion
Strategy 2017 to
2022, ROU (data
from 2017)

Captures whether
branches are in rural
areas, but does
not include agent
banking and does
not capture access
per rural farmer

\99% of all the
agents recruited so
far are located in
urban or peri-urban
areas, with Kampala
having over 60%
of all registered
agents"

Uganda Agricultural
Finance Yearbook,
EPRC 2019

Captures whether
agents are in rural
areas and is recent,
but does not include
bank branches and
does not capture
access per rural
farmer

Neither indicator is a particularly good proxy, because neither captures
access per rural farmer. We select the €rst, which captures bank
branches, because bank agents are so new and because both indicators
tell approximately the same story, but we plan to revisit this element
and seek better data as it becomes available.

Farmer has
access to a
mobile phone

\In rural areas, only
55% of adults own
a mobile phone and
85% of adults have
access to a phone."

Uganda National
Financial Inclusion
Strategy 2017 to
2022, ROU (data
from 2017)

Captures not only
ownership but also
access, speci€c to
rural areas

\52% of adults (9.7
million) have mobile
phones"

FinScope Topline
Findings Report,
FSDU, 2018

Does not capture ac-
cess

We select the €rst indicator, because it captures access rather than
just ownership and because it is speci€c to rural areas.

Table 3: Potential adoption indicators for map elements from the formal access pathway
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the appropriate metadata €elds, then indicate the adoption status as red, yellow, or
green, and the map element will display in the appropriate color. You can also indicate
the status as white for \no data available," which highlights the elements for which you
were unable to €nd appropriate data. If there are map elements for which you did not
try to €nd data, the status should be grey or \chose not to measure," to di‚erentiate
it from those for which you sought data and could not €nd it. If you are not using our
customized templates in kumu, you will need to manually color the map elements and
€nd a way to keep track of the indicator value and other metadata for each element.

Figure 9: Displaying indicator status for the formal access pathway. Red indicates low adoption (0-32%),
yellow indicates moderate adoption (33-66%), and green indicates broad adoption (67-100%).

Example 3.1: Finance data assessment on a map Figure 9 shows the same formal
access pathway we have studied in previous examples. (Note that, for the purposes
of this example, we tried to measure nearly all of the elements, rather than measuring
only on those we selected for measurement in Module 2.) The elements are colored
according to their measured status. For example, `Farmer uses mobile money' is yellow
because our data source shows that 54.3% of rural Ugandans have used mobile money,
indicating moderate adoption. `Bank Agent or bank branch nearby' is red because our
data source shows that only 29.8% of rural Ugandans live less than 5km from a formal
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Figure 10: Displaying indicator status for the entire €nance map. Red indicates low adoption (0-32%),
yellow indicates moderate adoption (33-66%), and green indicates broad adoption (67-100%). White
elements could not be measured due to lack of available data, and there was no attempt to measure
grey elements.
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€nancial institution. `Mobile money providers o‚er loans' is green because our data
source reports that nearly all mobile money accounts are with one of two providers
(MTN and Airtel), both of whom o‚er loans via mobile money.

For white elements, data were sought but could not be found. In other words, white
elements are those for which there is a data gap. In Figure 9, `Farmer can access loans
through mobile money' is white because we could not €nd data speci€cally onaccess
via mobile money, even though there were data on the related elements nearby, such
as use ofmobile money, proximity to mobile money agents, etc.

Figure 10 has a number of grey elements as well. For grey elements, we did not try to €nd
data. Usually, elements are left grey because they are not deemed essential to measure
(when measured elements were selected in Module 2). In this example, however, we
considered measuringall the elements, and grey elements are those for which we
did not expect to €nd data for various reasons. `Farmer is able to implement improved
farming practices' is gray because it is such a broad element that we expected no survey
would capture it adequately (and therefore did not try to €nd data). `Banks utilize credit
guarantees for lending to Farmers' is also grey because we did not expect public data
to be available on the internal practices of €nancial institutions, and therefore did not
try to €nd any. (You may note that some elements that are white or grey in Figure 9
are colored in Figure 10. These statuses were inferred based on nearby elements as
described in Section 5.2, below.)

It is crucial to save metadata about how adoption was measured for each element,
especially since it may be measured di‚erently for di‚erent elements. If you are us-
ing our customized templates in Kumu (see the System Pathways Toolkit Annex), it is
straightforward to save metadata; Figure 11 provides an example. The €gure shows the
adoption status for 'Farmer uses mobile money' by coloring the map element yellow.
The metadata shows that the indicator's measured value was 54.3% and further shows
how this was measured { from the Global Findex Database 2017, based on the % of rural
Ugandans who reported that they have used a mobile money service for any €nancial
activity. It is important to save this metadata to aid in interpretation of the map, for
several reasons. First, the yellow color could indicate a status anywhere between the
pessimistic and optimistic targets (in this case, between 33% and 66%), so saving the
actual measured value is important. Second, the data source and its year is impor-
tant context. Finally, it is important to know that the data, which came from a publicly
available source, are not a perfect measure of the map element: the data only show
how manypeople, not how manyfarmers, have mobile money accounts. Saving meta-
data provides important detail and context for the indicator, while displaying the simple
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Figure 11: Displaying metadata and indicator status in Kumu

colored adoption status enables comparability and high-level interpretation across the
map (see Module 6).

3.5 REFINING AND INTERPRETING THE MEASURED MAP

At this point, the measured map is ready to be interpreted (see Module 6), but it is
useful to iterate at least once through the measurement steps, to re€ne the measure-
ments. See Module 5 for guidance on re€ning the map. Section 5.3, in particular, is
essential for maps measured with existing data: it suggests targeted searches for data
on unmeasured elements and considering consistency in data sources. Once you are
satis€ed with the re€ned map and the measurements, see the guidance in Module 6 to
interpret the results.
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