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Abstract

This paper looks at the technical issues associated with the representation of Theories of
Change and the implications of design choices for the evaluability of those theories. The
focus is on the description of connections between events rather than the events themselves,
because this is seen as a widespread design weakness. Using examples and evidence from
Internet sources six structural problems are described along with their consequences for
evaluation.

The paper then outlines a range of different ways of addressing these problems which could
be used by programme designers, implementers and evaluators. The paper concludes with
some caution speculating on why the design problems are so endemic but also pointing a
way forward. Four strands of work are identified that CEDIL and DFID could invest in to
develop solutions identified in the paper.



"Essentially, all model s are wrong, but som

OAt the heart of all maj or discoveriee in the
met hods of representation é6 Stephen Tou

ONinety per cent of problems have already been
find them. é Tony McCaffrey (Marks, 2

Section 1

What is a theory of change?

Although the idea of u sing a Theory of Change as an aid to evaluation has been

around for a long time (e.g. Weiss, 1995) interest in its use has been especially

notable in recent years amongst international development aid organisations. Guides
and literature reviews on Theories of Change have been published by Comic Relief
(James, 2011), DFID (Vogel, 2012), ESPA (Vogel, 2012b), The Asia Foundation (Stein &
Valters, 2012), UNICEF (Rogers, 2014), ODI (Valters, 2015), HIVOS (van Es et al, 2015)
and UNDAF (UNDG, 2017). There havelso been many blog postings on the subject

(e.g. Green, 2011; Davies, 2016a).

Carol Weiss, one of the earliestpopularisers of the idea, described a Theory of

Change as o0a theory of how and why an initia
review of the use of Theory of Change in international development Stein and Valters

(2012) have explored various interpretations and concluded that despite the variety

of views O0Theory of Change is most often def
between activities and outcomes, with the articulation of this connection the key

componentof t he Theory of Change processod (empha

A Theory of Change typically involves some form of diagrammatic representation,
usually supported by a text commentary. It is the diagrammatic representations that
are the focus of attention in this paper. Diagrams are capable of succinctly summarily
representing multiple parallel and intersecting causal pathways in ways that a textual
narrative cannot. However, it is recognised that the narrative component of a Theory
of Change can provide much needed detail on particular elements within a
diagrammatic representation of a Theory of Change.

That said, there are some differences of opinion as to whether a Logical Framework

matrix also qualifies for inclusion as a Theory of Change of the kind that will be

discussed here. A Logical Framework matrix is a tabular structure for representing

program logic in development projects, widely used by development agencies since

the 1990s. The contents ofitsr ows descri be a sequence of o0if
statements, connecting project activities, at the base, via linking assumptions and

intermediary activities, to desired outcomes at the top. Given these features, it does
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meet the minimal requirements of a Theory of Change, as described by Valters (2015)
above.

Representations of Theories of Change exist in many and varied forms, as can be
seen in the results of a Google I mages searc
Figure 1.

Figure 1: Varieties of Theories of C hange
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One reason for this diversity is the wide variety of contexts in which they have been
developed. This is especially the case with Theory of Change of development aid
projects being implemented across a range of countries and sectors, and which are
the focus of this paper. The other is that a Theory of Change can be developed for
different purposes. Since the 1990s there has been something akin to adaptive
radiation? in the uses made of Theoriesof Change. They can be used at all stages of
a project cycle: to articulate a programme design, to identify and build agreement
among stakeholders, to inform the design of monitoring and evaluation systems, to
focus individual evaluations, and to structure reporting to donors and other
stakeholders (Stein and Valters, 2012; Mayne, 2015). There has also been some
concept speciation, with distinctions now being made between Theory of Action and
Theory of Change?, the latter referring to how a social, politic al, economic and/or
cultural change happens, and the former referring to how a particular program
contributes to the change process. Distinctions have also been drawn between a
Theory of Change and a Logic Model (Mayne, 2015; Dhilon and Vaca, 2018). Herehe

! https://en.wikipedia.org/wiki/Adaptive_radiation
2 http://www.kstoolkit.org/Theory+of+Change+%26+Theory+of+Action
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phrase Theory of Change is used in the more inclusive and generic sense, as used by
Weiss.

This paper is one of a series commissioned by the Centre of Excellence for
Development Impact and Learning (CEDIL), which has been funded by DFID to
develop and test innovative methods for evaluation and evidence synthesis. Hence,
the focus on the evaluation functions of a Theory of Change, and in particular the
exposition of how change is expected to happen. The focus is on the use of Theories
of Change asproducts for evaluation purposes. While saying this it acknowledges
that the processof developing a Theory of Change, especially participatory design
processes, can make a significant difference to the ownership of a Theory of Change
and this also has consequenes for evaluation. But that process dimension is not
discussed in this paper.

Section 2

What is the problem?

The development of a good representation of a Theory of Change involves managing at least

two competing and valid requirements. One is for simplicity, to ensure readability and thus

usability. Warnings are often given about the need to avoid undue complexity that will make

Theory of Change unreadable by their intended users (Funnell and Rogers, 2011; Green,

2012). The second requirement is for suficient detail, to ensure some match with the

complexity of the real world. This is essential if the Theory of Change is to be evaluable.

Evaluability has been defined bythe OECBDAC (2010) as 00The extent tc
projectcanbe evaluatedi n a rel i able and credible fashioné.
can be considered as a necessary but insufficienbasis for project evaluability®. Available

data on what subsequently happened and appropriate stakeholder engagement are also

necessary(Davies, 2013). If a Theory of Change is evaluable it should be possible to pursue

Weissds (1995:67) aim 0éto examine the extent to

The focus of this paper is on the technical challenges involved in developing an evaluable
Theory of Change, and how these challenges might be resolved. Crudely summarised,
diagrammatic representations of Theory of Change are typically made up of boxes and
arrows. Boxes are filled with text descriptions of events, and arrows connect them,
representing expected causal mnnections between these events* The central proposition is
that it is the connections between events in a Theory of Change diagram that is most

3 The one exception to the need for a Theory of Change might be GoalFree Evaluation (Scriven, 1991).

4 As can be seen in a Google Image search, Theories of Change are sometimes represented in more metaphoric forms, using
landscapes, houses, trees etc. They suffer from essentially the same problems as seen with moidiagrammatic representations
discussed here.
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problematic, not t he descriptions of those events®. Problems exist both in the content and
structure of these connections.

These problematic features affect the plausibility and testability of Theories of Change. That
said, a testable Theory of Change does not imply a commitment to blueprint planning and
the impossibility of an adaptive appr oach. Theories of Change can and do get adapted in the
course of programme implementation. Nor does it imply a requirement of complete and
certain knowledge about the future. Theories of Change are hypotheses, which should be
updated in the light of experience®.

Both the analysis and the proposed solutions have been informed by different perspectives:
the literature on social network analysis (summarised in Borgatti, et al, 2018), set theory
views on causal models and inference (Goertz and Mahoney, 2012, Roux and Ragin, 2009),
the concept of impact trajectories (Woolcock, 2009) and a recent CEDIL paper on causal
chain analysis (Gough et al, 2018). In addition, the management of complexity in Theories of
Change has been a longstanding interest of my own (Davies, 2004, 2005).

Sources: The main source of examples for the arguments being made in this paper is the

Google I mages search result for oO0Theories af
i mages that meet t he St ei ncoanedions/betivdereentiigs. c r it

This sample includes examples from domestic as well as international programs, across a
wide range of sector. A second source was a collection of 11 postings on Theories of Change
to the AdaptDev email list in January 2018 bymembers of that list. These all related to
international development aid programmes.

Problem 1: Unlabelled connections

It is almost universally the case that the arrows connecting events in a Theory of Change
diagram are without text annotation, or any form of colour or shape coding, which tells the
reader more about the nature of those connections. None of the 30+ exampl es found via
the Google Image search shown in Figure 1 aboveprovides any information about the

nature of the linkages between events. The same appliesot he o0l ogi ¢ model s 6

We typically know nothing about timing, duration or scale of the ca usal connection, or
anything about the actual mechanisms at work. At best, this information might be inferred
from the text of the boxes they connect, as in Figure 2.

SFor my criticism of the text content of oOboxesdé, especially
http://mande.co.uk/category/li sts/the-logical-framework/#editor

5 Along with dates and who participated in the revisions. This will create a trail of evidence on how change wasperceived and
managed over the course of a given intervention (Shaw, 2018)
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Figure 2: A Theory of Change for reduction in reoffending by ex -prisoners
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Figure 2 is also a good illustration of why diagrammatic representations of Theories of
Change are useful, relative totext-only descriptions. Even though it uses time as the main
axis, it would be difficult to create and read a narrative description of a Theory of Change
that described and communicated the multiple parallel and interacting causal chains as
shown in this diagram.

Problem 2: Missing connections

In some Theories of Change,the main problem is missing connections. These are typically,
but not exclusively, seen in chain models that show how a list of one type of events is
connected to a list of another type of events. For example, as in Figure 3. This problem can
also be found in narrative descriptions, particularly in strategy documents, where the lists are
described as vision, mission, strategies, themes, focal areas, outcomes, impact areas and
sundry other abstractions, described in a sequence.

The traditional structure of the Logical Framework was problematic in this respect. It never

had any means of explicitly connecting individual events in one layer with individual events

in an adjacent layer (Coleman, 1987).However, more recent uses of the Logical Framework

(DFID, D17), following revisions to its structure (DFID, 2011) now nest subgroups outputs

under specific outcomes, going some way to address the problem of missing connections. It
introduced and requires an i mpact wei ghbutionng desc
to the associated outcome 6 addressing an aspect of Problem 1: Unlabelled connections

above.



Figure 3: Theory of Change for European Drug Prevention Quality Standards
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The scale of the problem present in chains of lists should not be underestimated. For
example, in Figure 3 there are nine Outputs feeding into six categories of users, within the

OReacho

col

umn.

Ther e

ar e

9

X 6

of which could be the subject of attention by an evaluation. If a multiple conjunctural
causation perspective (Rihoux and Regan, 2009) was adopted by an evaluator then there are
2754 different combinations of these connections which could b e important. Clearly,there is
a lot of work to be done articulating the details of this programme before it would be
transparent where it would be best to invest in evaluation resources. As Weiss (1995:690)
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Problem 3: Symmetric connections

Figure 4 provides an example of a style of representation that is surprisingly common. In

these Theories of Change, it is aesthetics which seems to be the primary design

consideration. The connections between events provide no more information than to say,

0This |l ot of events |l eads to this | ot of events¢
remains.

Figure 4: Theory of Change for evaluating community coalitions and collaboratives

Levinton (2015)

While this problem is common in Theories of Change used as teaching examples (Levinton,

2015), it can also be seen in Theories of Change representing large and complex realife
programmes, such as DFID6s $48 million Humanitar
(ITAD, 2016).

Problem 4: Numerous pathways

There are at least two versions of Theories of Change representations that are relevant here.

The firstareof t en derived from a oproblem treedé6 analys
used at the early stage of the design of a Logical Framework. After Problem Trees are

identified they are reconstructed into objective trees, with antecedents and consequences.

Sometimes these are in the shape of an inverted pyramid, others are in the shape of an

hourglass. Figure 5 is an example of the latter. In this Theory ofChange,there are seven
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different pathways to the mid -level objective, but the diagram provides no information to an
evaluator about the relative significance of each of these pathways. However, given the
limited scale involved in this particular example, this would not necessarily be an
unmanageable problem for an evaluation team.

Figure 5: Theory of Change about the control of water pollution
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The second type, shown in Figure 6 below, is more complicated and challenging. It is a
heterarchy rather than nested hierarchy d i.e. a given event can contibute to more than one
outcome. In network terms this kind of structure has a higher network density, there are
more interconnections between the various events (boxes). This means there are many more
potentially important pathways through which causal in fluences can work.

This type of representation reproduces on a larger scale the same combinatorial explosion
problem seen earlier on a small scale, in Figure 3, where the focus was on relationships
connecting events in two boxes. In Figure 7 there are upwards of 50 distinct pathways which
may be at work, and 2°50+ possible combinations of these, if each are treated as binary
options.

The situation is potentially more complicated still. This, and most other diagrams like it, do

not tell us anything about t iming requirements, of what inputs into an event need to precede

other inputs. Yet when it comes to evaluation planning, expectations of likely outcomes are

likely to be affected by expectations about timings of relevant inputs. In reality, there is both
acombination and permutation pr obéventmbutalst 6s not
their sequencing, which needs to be clarified.



Figure 6: A heterarchy with highly interconnected pathways
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Figure 7 represents another real programme that is much more complicated. Theories of

Change developed using participatory processes involving different stakeholders can be
especially complicated. Fi-gur do8ebdbssangexampt bBec
development of a Theory of Change for the IFAD funded Agricultural Services Support

Programme (ASSP) and Agricultural Sector Development Programme) Livestock (ASDPL) in

Tanzania.
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Figure 7: Theory of Change for the Supply Chain for Community Case Management project
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Figure 8: Theory of Change for the IFAD funded Agricultural Services Support Programme
(ASSP) and Agricultural Sector Development Programme 8 Livestock (ASDP-L) in Tanzania

Pabari, M, (2008)
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Through the discussion of the examples shownabove, we can see that the diagrams used to
represent Theories of Change leave understated the huge range of possibilities that may be
taking place. Chain models, nested hierarchies and heterarchies all have their limitations,
although the latter are probably a better approximation of the real world. A lot more
clarification would be needed before any of these can be evaluated within a realistic time
frame.

In addition, the combinatorial possibilities of the causal connections described in this small
sample of Theories of Change highlight the humbling fact that while evaluations can in
practice only test a few theories at a time, there are likely to be many more untested but
potentially important causal pathways out there which may have a better fit with the data , if
and when it becomes available.

All the above has been concerned with just how complicated some Theories of Change can
be. The task of evaluators becomes more challenging when we look at Theories of Change
that describe complex, rather than complicated programmes. It is the presence of feedback
loops in diagrams that make the difference, as will be explained.

Problem 5: Feedback loops

Theories of Change with feedback loops can sometimes be found in chain models, nested
hierarchies and heterarchies, bu they tend to be uncommon. In the Figure 1 sample, 14% of

the diagrams had some form of f eedimagesthey oop.

are much rarer. Where there are no feedback loops this implies a process of change that has

a linear trajectory, with a constant rate of change projected into the future. In principle, this
would be evaluable, because expected outputs at agiven point of time could be predicted.

I n practice, one test of evaluabil it ynbitwosul d
predictions from such a theory.

Where feedback loops have been included the next most common problem is lack of
information as to whether they are positive or negative feedback loops, though this can
sometimes be inferred from the contents of the connected events.

Where feedback loops have been labelled, positive feedback loops are the most common. In
the absence of any negative feedbackloops, this implies an exponential trajectory of change,
which is arguably much less plausible than a linear tajectory. On the other hand, negative
feedback effects have dampening effects, reducing the scale on which change can be
achieved. In a world of conflicting stakeholder interests, and other things being equal, these
are likely to be the more plausible theories.

The presence of both positive and negative feedback loops brings models closer to being
real-world approximations. But they also create new technical challenges. Firstly, in cases like
Figure 9, the resulting trajectory of change is no longer so evident from visual inspection

only.
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Figure 9: A Theory of Change about government control of tobacco

Haiku Analytics (2018)

Secondly,where there are multiple types of feedback loops simple modelling in an Excel
spreadsheet suggests that the consequences for the states of various events in a hetwork will
be less stable and predictable. This presents a much greater challenge for any evalation,
raising questions about what to expect to find in a network of events at a given point in time
and/or what sort of time period needs to be the focus of the evaluation. This is the territory
covered by Wool cocko6s (200 8cjories.e mi nal paper

Figure 10 below shows how outcomes can vary dramatically overtime when events in a
network are interconnected. The fictional network has a simple structure, of five nodes
connected by three negative (red) and four positive (green) nodes, and where each
relationship has a different strength. In the graph above the network diagram, the values of
each node are shown changing over time. Their values are dependent on the values of the
nodes they are connected to in the previous point in time T -1 but weighted by the value
given to those links.
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