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1. Introduction

Policies, programmes, and projects ȏǮ�������������1ǯȐ�
aim to change the way the world works. They need
careful design to have a chance of effecting change, 
and thorough evaluation to find out not only what the
effects were, but whether the design itself was
responsible. And central to a design that works and to 
helpful evaluation is understanding causation.

The design of interventions and the evaluation should
be connected by a common approach to causation.
However, for much of the last sixty years, policy and
programme design and policy and programme
evaluation have been conducted as discrete tasks, 
attuned to different priorities, carried out by different
people, using different techniques, and providing 
different results, ostensibly for the benefit of the
same interests and rarely converging on the issue of
causation. It might be said that policy and programme
design and policy and programme evaluation are Two 
Cultures.

So those engaged in understanding how interventions
are designed have often been unaware of
consequences of design, while evaluation has
sometimes ignored what design aimed to achieve.
But there are now signs these two activities are 
connecting. New methods are emerging that focus
upon causation and can make design and evaluation 
part of a holistic process. This bridge between design 
and evaluation is being built, but not before time.

There are a number of reasons why the construction 
of the bridge has been so slow. Conceptual difficulty is
one. Another reason is that to investigate the
mechanism / means by which policies and
programmes take effect may challenge political
ideologies. A further reason is that the separation of
the activity of design from the activity of evaluation 
has been thought to make evaluation objective and
independent, conditions important to developing it as
a profession.

This white paper considers the reasons why the two 
activities have been pursued as separate enterprises.
It then looks at why and how connections between
them are now being made. The last section of the
paper considers the next steps needed to bring these
two activities together - what we term design-
evaluation bridging - and what the implications are for 
organisations responsible for interventions.

11 The UK Treasury assumes a three-level hierarchy of governmental initiatives, policies being the highest, and then programmes, and then projects in
descending order below it (HM Treasury, 2022). In common with a general us���ǡ �� �������� Ǯ�����������ǯ ��� Ǯ�������� ��������������ǯ ������������Ǥ

2. The Design Evaluation Divide

"A house divided against itself, cannot stand."
[Abraham Lincoln]

Design

Beginnings
The design of policies, programmes, and projects
[design], is an activity central to the functioning of
government. Undertaken usually by those responsible
for the implementation of policy - conventionally a
civil service/ state bureaucracy - policy design
becomes a concern for government, a recognized
area of academic study, and a priority for research by 
consultancies in recent times during the 1960s and
1970s.

In this inaugural phase, study of policy design gave
significant attention to the aims of policies and
programmes and how such aims emerged. But far less
interest was paid to the means by which change was
brought about. The tendency for policy design to 
avoid examination of how policies lead to change has
continued, albeit with periodic realizations of a lack of
focus upon this crucial issue. 

One of the first to note the shortcomings of policy 
design was Salamon in the 1970s (1981, p. 256), noted
in Howlett (2011, p. 4). He saw the focus on a 
comparative approach to programmes as a distraction
from finding out what was really going on and why:

Ǯ��� �������������������� ��������
implementation research is that it focuses on the
wrong unit of analysis, and the most important 
theoretical breakthrough would be to identify a
more fruitful unit on which to focus analysis and
research. In particular, rather than focusing on 
individual programs, as is now done, or even
collections of programs grouped according to 
major "purpose," as is frequently proposed, the
suggestion here is that we should concentrate 
instead on the generic tools of government
action, on the "techniques" of social int���������Ǥǯ

Scepticism
In parallel to attempts to construct an approach to 
understanding how and why policy worked was a
strong sceptical strand of work, located within the
field of implementation studies, a sub-field of policy 
studies. Highly influential in this area have been the
contributions of Pressman and Wildavsky (1984) and
also Lindblom (1959). They made a powerful sceptical
challenge that questioned whether the designers of
policy could ever realistically achieve their objectives.
These and other authors argued that policies rarely 
functioned as intended, and that very often the
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means by which policies would take effect were not 
fully specified before implementation. 

�������� ������������ǯ� ������� ��� ������������ ��
implementation centred on the limitations for 
agreement amongst different groups when complex 
decisions had to be made. Bowen considered this
probabilistic approach overly pessimistic (Bowen, 
1982) and sounded a note of optimism. However,
�������� ������������ǯ� ����������� ��� ������ed a 
plausible picture of the challenges facing policy 
makers, and a dominant influence upon later writers. 
For example, Kingdon's sceptical critique of policy and
programmes, (1984) suggested the rationales
underpinning policies and programmes might be so 
diverse [a jumble of ideas, sometimes waiting for a
policy entrepreneur] that they could not be translated
into a functioning programme design.

������ǯ� ������������������� ������������� ����������
of social policy interventions drew a contrast between
technical problems [sending a man to the moon] and
dealing with complex social problems: the former was
soluble with enough time and money, the latter,
intractable, irrespective of how much time and effort 
were spent (Nelson, 1977). 

A False Dawn for Understanding Causation
However, a ����� ���Ǯ�����ǯ���� ���������� ��
achieved by programme design activities that focused
on how change occurred gained momentum in the
1990s. This led to broader and more sophisticated
attempts to understand how mixes of instruments
would operate. 

Increasing attention to Ǯ�����������ǯ�����������������
were achieved, including consideration of suitable
mixes of instruments, inspired later work outside the
main policy design literature. In the innovation policy 
context the work of Flanagan, Uyarra, and Laranja
(2011) reflects on the interaction between policy 
levels, between actors, the confusing effect of time, a
position and which leads them to re-emphasize 
��������ǯ������������������������� on what could
achieve (Lindblom, 1959). 

But a focus on tools was paralleled and, to some
extent, gradually overshadowed by a more abstract 
and distanced perspective upon policy development.
This trend led Howlett (2011) to claim there was a
decline in the study of policy design qua basis for 
instrumental action. Howlett considered that policy 
studies had moved its focus away from policy as an
instrument of government and towards the
institutional frameworks in which policies arise. This
change led away from understanding causation in
specific cases. 

��� Ǯ������������ ������������ ��� ������ǯ�(Kooiman, 
2000, p. 126) ��������� � ���� �����Ǯ���
������������������������ ������������ �����ǯ�ȋ�������
and Legge, 2006) quoted in Howlett (2011, p. 8). The

state and its capacity for agency was therefore viewed
as circumscribed within relations defined by 
institutional frameworksǤ���� �����ǯ� scope of action 
was seen as restricted by globalisation, and with a 
consonant loss of authority at policy design / state 
level.

�������ǯ� ��������� was challenged by Saetren (2015)
who saw not decline but growth in the study of policy 
design. Later writers looking back with the benefit of
hindsight see a gradual bifurcation in a comparatively 
vigorous and growing study of policy design, (Siddiki &
Curley, 2022), with, on the one hand, a concern with 
how policy is formulated, and, on the other, a concern
with its aims, including the means by which it achieves
its effects. 

Design Remains Distanced from Causation 
Policy design, however, remains unwilling to tackle
causation. Capano and Howlett (2021) reviewing their 
field of policy design recently note the continuing 
absence of work done on causal relations, i.e., the
focus on why things work and when they do.

Ǯ������������ ��� ����� �� �������������ǡ �� �� �������
sciences and public policy more generally, 
������������ �� Ǯ���������� ����ǯ���������� ���
���� �������������� Ǯ���������ǯ����������ǡ���
often acknowledged to be unrealistic set of
assumptions about irrational/rational behaviour, 
or a set of correlations between government
actions and outcomes which are often mistaken
for causes. Or they can be based on a causation
Ǯ�������ǡǯ������ǮǮ����������ǯǯ ����������ǡ������
on counterfactual estimates (Goertz and
Mahoney, 2012; Heckman, 2005). Overall, an
������ ����� ������������ ��������� �� ������������Ǥǯ�
(Capano & Howlett, 2021, p. 142).

Their suggestion that policy design should employ a
Ǯmechanistic approachǯ to help government operate
effective tools (and initiatives) is the recent example
policy studiesǯ approach to the refractory problem of
design.

Ǯ�������ǡ�� ����������� ��������������������������
strengthens decision-������ǯ analytical capacity
by making it clearer what should be analysed and
why. This approach then allows appropriate 
������������ ����� ������ ���Ǯ������� ���ǯ���� �����
inform the calibration of those tools to ensure 
�������������������Ǥǯ� (Capano & Howlett, 2021, p. 
142).

The authors continue, citing Wieck:

ǮParaphrasing Weick (1989), ȏǮ�� ����ǯȐ policy 
analysis should craft explicit hypotheses about 
the linkages between the input (design choices) 
and the output, including especially the
specification of the process (the mechanistic
causal chain) through which a policy design is
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expected to lead to a specific outcome.ǯ(Capano 
& Howlett, 2021, p. 143)

This mechanistic approach adopts a hierarchical and
nested ontology inspired by critical realism of Bhaskar 
(Bhaskar, 2008), cited at (Capano & Howlett, 2021, p. 
at 146). A layered approach to the characterization of
policy design simplifies a complex picture in which the
causation that results in behaviour that policies have
targeted is set within a hierarchy of mechanisms [first 
order ones2 which nest within second order ones]. 
Second order mechanisms are considered to include
both positive and negative effects, positive effects
being a contribution to greater policy effectiveness
and very often constituting policy learning. 

The conceptual approach they define may distinguish 
the nested character in which policy design and
operation occur, but this treatment of causation is
abstract, seeing causation in the form of relations
between different layers. The recent policy design 
literature therefore asserts causation to be a central
theme and proposes the need for a mechanistically 
inspired approach to revealing it, but leaves
explanation at a general and abstract level without 
elaboration of the specific methods for appreciating 
the magnitude of any effects.

(YDOXDWLRQ·V�9LHZ

Avoiding Causation
Evaluation as a field of professional activity and body 
of expert and self-critical knowledge has often 
downplayed causation in policies and programmes, 
and Ǯ������ ����ǯ�from the design of policies and
programmes. 

An early explanation of the distance put between
policy and programme design on the one hand and
evaluation on the other lies in the Post-war era of the
Experimenting Societyǯ� attempts to create change in
very novel and uncertain contexts. The leading 
evaluation theorist of the time, Donald Campbell, 
ac���������� ������������ ��� �������Ǯ����������
�������ǯ���� Ǯ����������� ����������ǯ�(Campbell, 
2016, p. 223 and 224), and while in this era it was
recognised that 'Evaluation supports the
���������������������ǯ�ȋ���������ǡ�͚͚͘͘Ȍ�ȏ�� ���������
�����������ǯ� ����Ȑǡ���������� ����� �����������
about the design of such programmes and how [and
later, whether,] they would work.

Programme design was therefore conducted by way
of experimentation, in a novel context, with novel
methods and with the expectation of uncertain
outcomes. It was not possible to specify the means
with any greater certainty, and for some writers, even

2 (Capano & Howlett, 2021, p. 150) refer to first-���������������� �� Ǯ����� psychological and structural characteristics of policy actors which directly affect
their behaviou����� �������� �� ������ ����ǯǤ �� ������ Ǯ������-�����ǯ effects could on the authors general definition of the term include academic reflection
and programme evaluation.

the specification of ends was only possible after the
fact (Dery, 1984). 

Ignoring Weiss?
While policy and programme design and evaluation 
have developed distinct cultures, there were signs
during the 1970s that evaluators should not ignore 
causal properties of programmes. But this very early 
�������������������� ���� ������������� ��������ǯ�
��� ����������ǯ������� ���������� ��� �� ������
Weiss was a pioneer (Weiss, 1972) was not noticed
until much later (Worthen, 1996). 

Independence of Evaluation as Field and 
Practice
A further contributing factor that de-emphasizes
causation has been the need during the development 
of evaluation as an activity to establish its objective
stance. �������ǯ� �������� (Scriven, 1997) on 
Ǯ������������� ����������ǯ���� Ǯ������������� ������Ǯ�
(Scriven, 1997, p. 483ff)ǡ���� �� ������� �� Ǯ���� ����ǯ�
evaluation, in which the evaluator Ȃ a team or an
individual Ȃ Ǯ�������������������� ������������ �����
but does not even read the programme rationale
���������ǯ�(Scriven, 1997, p. 485) represents the
clearest statement in the evaluation literature of
evaluationǯ� attempt to achieve objectivity and
impartiality, a position taken in part to help evaluation
establish itself as a professional activity - at one time 
but now longer a goal of the community of evaluation 
practitioners. And as the policy areas in which 
evaluation engaged grew increasingly diverse, and
the extent of policy experimentation so marked, it has
become impossible for evaluationǯ� diverse
practitioners to establish standard approaches that 
would have supported professionalization. 

Pragmatism
Secondly, through the influence of another important 
practitioner, evaluation was conceived as a pragmatic
activity, ���� �� �� ��� ���� � �������ǡ���� Ǯ���������
i����� ������ ���� ȋ���Ȍǯ�(L. Cronbach, J., 1982) cited in
(Rossi & Freeman, 1993, p. 30) and emphasizing 
continual change in policies, programmes and
contexts. However, it should be noted that 
��������ǯ� ���� ������������ �������� �������
psychological science did emphasize the link between
different concepts within law-like relationships
through Ǯ����������� ����ǯ�(L. J. Cronbach & Meehl, 
1955, pp. 290-294), his major influence has been one
of pragmatic engagement with policies and
programmes. 
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Outcome Focus
� ������������� ��������� ���������� Ǯ���� ����ǯ�from 
design and causation is seen in the 1970s with the
establishment in 1976 of the Evaluation Review 
(Parsons, 2001) where evaluation is increasingly 
conceived to have as its primary focus the
examination of consequences Ȃ i.e., of outcomes.
Evaluation is then confined to a single segment in
�������ǯ����������������(Parsons, 2001, p. 546) of 
�������ǯ� ������������ ��� ����������� �����Ǥ�

Thus, while evaluation contributes to design, it does
so during formative evaluation, but only during policy 
and programme implementation, and not 
systematically and beforehand.

The principal emphasis in evaluation at this stage in
its development moved towards a focus of evaluation 
as an activity of Ǯ�������ǯ (Shadish, 1998). The study of
causation and the question of what makes
programmes work in practice becomes secondary. 
Causation appears in a list of key knowledges and
pressing issues for evaluators only at point seven in
�������ǯ� ������� (Shadish, 1998, p. 5).

Other important developments that have placed
emphasis upon quantification and qualification of
outcomes have arisen during the area of the New 
������ ���������� ȏ��� Ǯ���ǯȐǡ��� ���������������
provision of public services developed in the UK and
then exported world-wide (Hood, 1991)Ǥ���� ���ǯ�
approaches to the provisions of public services aimed
to prioritize efficiency through competition. This
required the development of organisational
performance management systems based on 
indicators that could measure outcomes. 

As Mawhood (1997) has noted, the approach had a 
strong emphasis upon outputs and not inputs3. NPM 
has had many outcomes, and has produced many 
surprises (Hood & Peters, 2004) but arguably its most 
significant result is the gradual enforcement of a
outcomes culture in which measurement of impact or 
proxies for it via the use of indicators is central. 

3. Design-Evaluation Bridging

Ǯ������������ǯ [E.M. Forster]

Some Awareness of the Other

Introduction
While design and evaluation have been often pursued
as separate cultures, recent developments have
emerged demonstrating awareness of the link
between what a policy or programme seeks to 
accomplish [aims], what will be done to achieve them 
[means] and what is then achieved [impacts]. 

3 One implication of which has been the occurrence of gaming behaviour associated with such systems elsewhere in the world [e.g., the Soviet Union] (18).

Approaches to understanding causation developed
within evaluation can be observed in the three related
approaches of: i) evaluability assessment; ii)
programme theories based approaches including
theory of change and contribution analysis, and; iii) 
regulatory impact assessment. All of these
approaches see some continuity between design and
evaluation. These are discussed briefly below.

Evaluability Assessment 
Evaluability Assessment is an approach to programme
design that recognizes a tendency for policy and
programme design to fail to anticipate the need for 
effective evaluation / impact assessment. It argues
that at the design stage, policies and programmes
should be made ready for evaluation. This is to be
achieved by way of ensuring that policies and
programmes have identifiable objectives, whether 
and to what extent stakeholders agree upon those 
objectives, whether methods are stated to achieve
the objectives ȏ��Ǯ�������me structure and
���������ǯ, (Trevisan, 2007, p. 291)], and whether 
there are the means to assess the impacts.

Evaluability Assessment is most closely associated
with Wholey (1979) cited in (Trevisan, 2007) and his
group at the Urban Institute in Washington D.C.. They
initially emphasized evaluability, but then expanded
their focus to cover the use of feedback to effect 
��������� �����������ǡ�� ����������������������ǯ�
term for the approach describing an evolutionary
approach which was sequential purchase of 
information ���Ǯ����ǯǤ�

Programme Theory Based Approaches 
The introduction to the 20th Anniversary of the journal
Evaluation in 2015 gives an overview of this growing 
focus in evaluation on the causal properties of
programmes over the previous two decades (Stern, 
Saunders, & Stame, 2015). These approaches
attributed to varying degrees, the capacity of agency
to policies and programmes, and more importantly, 
they also aimed to recover, from evaluation [ex ante, 
including simulation, or ex post] the means by which 
policies and programmes take effect.

Within the broad approach are many different
emphases, as Stern (2018) has noted. Broadly, theory 
based approaches, which are variously and usually 
describe� �� Ǯ������-based, theory-driven and theory-
�������� ����������ǯ�(Stern, 2018, p. 8) Ȃ the terms
are often considered a synonymous - have important 
differences. Ste��ǯ� ��������������� ��� �����������
between them and we note the differences in the
following way: a) approaches which seek to develop 
understanding of how policies and programmes work 
in a particular context would be termed theory-based; 
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b) where there was specific emphasis upon
developing an understanding of programmes through 
�������������� �������������ǡ���� ���� Ǯ��������
����������ǯ���� ���� ����Ǣ�c) where the approach 
emphasises the testing of theories that have been
identified as underpinning policies and programmes, 
��� ����� Ǯ�������� �� ������ǯ ��� Ǯ������� �������ǯ
are emphasized, as are the processes by which 
change happens.

Contribution Analysis
��� ���� Ǯ���������������������ǯ��� � ������������
development amongst these approaches. Its main
objective is to trace the impacts of policies and
programmes back to causes in order to assess the
extent to which interventions caused outcomes Ȃ Ǯ���
������������ǯǤ�Contribution analysis as distinct way of
looking at policies and programmes was developed by
Mayne (Mayne, 2001), in part to address what Mayne
referred to as a Ǯchanging culture of public
administrationǯ (Mayne, 2001, p. 1) where there was
increasing pressure on administrations to assess the
impact quantitatively, e.g., in Ǯ���������ǯ�
dollarsǯ(Mayne, 2001). 

The approach drew attention to the need for 
����������� �� � Ǯ������� �����ǯ�(Mayne, 2001, p. 7 &
ff.), a term with a close approximation in meaning to 
logic chart for a programme which would give
programme managers and the public greater 
confidence that the outcomes [rather than outputs, 
which are more easily measured] actually derive from 
an initiative. The approach makes use of the concept 
of prior information and probabilistic causation, 
Ǯ�������� ����� �� ��������ǯ (Mayne, 2001, pp. 12, & ff.)
in establishing causality although it does not explicitly 
draw on a Bayesian / statistical approaches to 
establishing credible causes. The notion of refining 
the results chain is however an updating approach to 
the evidence which underpins the causal properties of
programmes. This can be seen to have similarities
with the sequential purchase of information approach 
of evaluability assessment discussed above.

Contribution analysis is however an approach with 
limited usefulness in evaluation in that while it seeks
to answer questions of attribution, it does not seek to 
assess the actual extent of outcomes quantitatively.
Readers of the 2001 paper by Mayne seeing the use of
��� ���� Ǯ������ǯ�(2001, pp. 5, 9, 12, 14, 16, 19) might 
well conclude CA was being put forward as a means of
quantifying impact, but subsequent development of
the approach confirmed the absence of such an
intention.

In some applications of the theory of change
approach, the view is taken that it is the role of the
evaluation to determine causation, and while the ex 
ante approach might offer a view of how a policy or 
programme would cause an impact, it would be the

responsibility of the evaluation itself to provide a final
verdict (Government of Canada, 2021).

One can generalize on the development of theory 
based approaches to say that they represent an
important change in the climate of evaluation, from a
focus upon methods to a way which centres on the
policy or programme itself. As Chen noted (H. T. 
Chen, 1994): 

ǲ��� ������ ���������� ����� ���� ��Ȁ����
contingent on the nature of the evaluation model
constructed for a particular program and
evaluation situation.... Hence, the scope of
theory-driven evaluations is much broader than
that of method-driven evaluations and can serve
as a comprehensive framework for dealing with 
������� ���������� �����Ǥǳ

Regulatory Impact Assessment
A further approach that connects design with effect is
�����������������������������ȏǮ���ǯȐ. RIA is
considered to be a systematic approach to 
understanding the effect of policy. Its influence is in
part the result of its becoming a mandatory aspect of
policy implementation (Claudio M. Radaelli & De
Francesco, 2010), thereby contributing to a growing 
awareness of the importance of planning and
understanding effects of intervention. 

Nevertheless, while it focuses upon what the effects
of policy might be on stakeholders, its emphasis is not 
upon developing an understanding of how policies
achieve their effects, i.e., of causation, being an ex-
ante form of evaluation. Indeed, as an ex-ante 
procedure it can be can be seen as leading to an
avoidance of a focus on ������ ��������ǣ�Ǯ����� ���
opportunity cost of ex ante analysis is given by the
money that is not invested in ex post evaluation or in
any type of assessment taking place after regulation 
��������� ���� ���� ����ǯ (Claudio M. Radaelli & De
Francesco, 2010, p. 22). This leads to the conclusion 
that RIA for all its attention to impacts maintains the
gap between design and evaluation. 

Furthermore, without the development of epistemic
communities to develop RIA as a result of an
emphasis, particularly in Europe, on simple emulation 
of RIA approaches, for example the transferring in
procedures rather [e.g., the standard cost model] as
Claudio M. Radaelli (2009, p. 1152) have noted, the
detailed modelling of the design of interventions and
how they take effect has been silenced in RIA.

4. New Approaches

Methods

Structures and Conditions
While there has been increasing interest in theory-
based approaches, the adoption of such methods in
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policy design and evaluation practice has until
recently drawn little from developments from more
formal theorizing in philosophy of causation by Pearl 
(1995) (2009) [later popularized (Pearl & Mackenzie, 
2018)]. The American Journal of Evaluation does not 
����������ǯ��͙͡͡͝������������ �����ǯ� (2015) discussion 
of mediation, a central concept in the new modelling 
of causation that Pearl and others have developed. 

The causal properties of policies and programmes
have been taken account of at the design stage and at 
the evaluation stage over a number of decades, but 
the recognition of the importance of causal properties
is now increasing in part because of the awareness of
structural models of policy and programme causation
that provide a better understanding of the strength of
causal links and the dependencies between different
activities. 

These new methods emphasize that causal properties
of interventions take place through structures of
activities which can be traced down paths and webs of
actions. Such causation can be modelled
probabilistically using Bayesian �������� ȏǮ���ǯȐ
most profitably, but also other techniques. 

An Effective Policy Cycle with Updating
This structured approach to programme evaluation
that attempts to provide a more rigorous approach to 
causation and with it, to provide opportunities to 
update the policy or programme model through 
Ǯ��������� ���������� �� ��������� �������� ��������
Bayesian formalization' (Fontaine, 2020, p. 296) has
been most extensively explored by Befani and Befani
and others (Befani, 2020; Befani & Stedman-Bryce, 
2017). 

However, while the Bayesian updating approach is
intended to handle uncertainty Ȃ challenges remain
establishing the strength of causal links empirically 
(Befani, Elsenbroich, & Badham, 2021). The BN 
approach is a viable way of bridging between design 
and evaluation, although use on evidence-based
methods to support its application must be made with 
care as such evidence is often single-sourced, and fails
to draw upon the widest possible range of material 
(Cartwright, 2021). 

The Bayesian Framework
The Bayesian framework for policy, programme and
project design and evaluation however provides a
realistic starting point to address the bridging 
problem. It does this through the specification of a
functional model of an intervention that is both a
formal design and evaluative framework. This tighter 
coupling of ex ante and ex post evaluation supports
improved interventions through clearer and better 
understood design parameters and their effects, 
facilitates intervention updating [formative
evaluation], openness and transparency, and the

development of an evidence base upon which further 
policy can be based. Using BNs in project design 
connects directly to evaluation ex post. 

Functional models of interventions in BNs are 
constituted of sets of conditional dependencies
located in decision nodes whose probability tables
[NPTs] are set within a directed acyclic graph. The
dependencies and probabilities of the NPTs [model
parameters] can be obtained from empirical data and
in their absence, from expert advice using elicitation
techniques (Daniel Kahneman, Paul Slovic, &
Tversky., 1982).

Programme design is in any context and at any scale
beset by uncertainty. Bayesian modelling is inherently 
accommodating of uncertainty in that the
probabilities of nodes can be modelled not only as
labelled, Boolean, or ranked, but as continuous
variables. Furthermore, the methods allow for the use
of techniques to identify whether and how further 
information might address the absence of
information associated with causal effects, and the
cost benefit of acquiring it, see Wilson (2015) on value
of information analysis [VOI]. Where uncertainty has a
particularly concerning effect upon outputs and
outcomes, sensitivity analysis can be used to identify 
key causal properties in the model to reduce risk on a
node by node basis. So-called Tornado graphs visually 
represent the effect of variation in the target node of
any choice of and combination of input or source
nodes. BNs can be used not only in a run-forward
mode but in a backward reasoning mode to estimate
the programme inputs required to achieve levels of
outcome and impact.

BNs have heavy computational requirements but two 
recent improvements have been made to reduce the
complexity of calculating probabilities: the junction 
tree algorithm has simplified the computation of the
conditional dependencies over larger more complex 
networks; and object oriented modelling has been
shown to provide a way of reducing model
complexity.

The approach in principle gives greater confidence to 
those designing interventions and increases
confidence of those affected by them. Bringing 
model/intervention assumptions to the surface
supports the goal of open government, particularly 
when, prese���� �� ��������ǡ���� ���������ǯ� ����� ��
key assumptions is presented in a narrative account.
ǮI� ������ǯ assessment of BNs carries the additional
benefit of identifying potential savings in programme
design from scaling back intervention size.

BNs contribute therefore to improved intervention 
performance and cost-effectiveness; and the greater 
visibility given to the assumptions upon which 
intervention is based supports the goal of opening 
policy making to outside scrutiny. 
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Intervention management routinely employs KPIs to 
measure output and outcome performance. A
corollary of having a clear intervention model is that 
KPIs can also be used to rate or measure the
evidential strength of the assumptions of the
programme. 

The Challenge of Scale
In addition to the challenge of understanding the
causal properties of government initiatives set within 
complex webs of relations ȏ��� Ǯ����������ǯȐ which can
include other policies and also extraneous factors not 
part of formal policy processes, is the increasing scale
at which interventions take place. 

The UK Government (HM Treasury, 2022) considers
the scale of government initiatives to run from policies
at the top level, through programmes at a middle level
to projects at the smallest scale, with a further 
assumption on the relationship between the different
scales that initiatives at a higher level are an
aggregation of initiatives at the lower level. 

On the assumption that models of causation and their 
effects can be aggregated, the attempt to understand
the complexity of large programmes should be
addressed by working initially at the smaller scale and
assembling an understanding Ǯfrom the ground
upwardsǯ to obtain an overall assessment of the causal
power and likely impact of the initiative. While this
approach is hampered by the possibility of interaction 
effects between the elements [i.e., endogeneity], this
should be the start of any attempt at modelling of the
cause and effect of initiatives, with the next step an
iteration from observing the initiative in action
through evaluation and then back to the models to 
update them.

Testing
In a small number of cases, the design of a policy or 
programme including its causal properties is now
being considered during evaluation, and evaluations
are contributing to further design and redesign of
programmes, thereby helping to update a policy or 
programme model of cause and effect. The state of
the art shows a number of actual examples of policy 
and programme design and policy and programme
evaluation from a range of fields that have used
structural models including BNs. 

In the next section, we refer to a number of these
studies. We also refer to a small number of studies
where the design-evaluation bridge has been built out 
of causal modelling, uniting design, and evaluation in
a connected activity - finally building the design-
evaluation bridge.

4 [https://www.agenarisk.com/]

Examples

Climate Change
In climate change, van Sluisveld et al. (2017)
documents a range of ex ante modelling undertaken
by the UK in the development of low carbon 
strategies in the attempt to overcome serious 
shortcomings in previous regulatory impact 
assessments Russel and Turnpenny (2009).

Health and Social Care
Structural models are widely used in health and social
care policy and programming. At a top level, the
National Institute of Health and Care Research [NIHR] 
has begun to use causal modelling of its policy related
research portfolio (Research, 2022). But examples of
specific initiatives at smaller scales using a wide range
of quantitative methods to establish causation include
the study of disease prevalence forecasting and
management in responses to SARS-CoV-2. da Silva, 
Ribeiro, Mariani, and Coelho (2020).

Ex ante evaluation in diet policy has been undertaken
by (Dogbe & Revoredo-Giha, 2021) using structural
methods which establish relationships between
specific public health goals in terms of disease
prevention, the pricing of foodstuffs, and impacts
upon greenhouse gas emissions [GHG]. Vieux et al. 
(2020) also consider ex ante the sustainability of
dietary modifications. 

The study by Osman et al. (2020) has used structural
������ �� ���������� ������ ��������� ��� Ǯ��dge
�������� ��������� ������ǯ��� ��� ������� �� �����
donation. Their approach, which uses Bayesian
network software Agenarisk4, provides a way of
updating policy. 

Transport
Transport project appraisal is another area in which ex 
ante evaluation of policies has been undertaken using 
structural models. The study by Geurs, Boon, and Van
Wee (2009) shows that in the UK, project appraisal
does not take into account many of the potential
forms in which impact arises. The UK has an extensive
model for project appraisal. �� ��� ������� ����ǡ�Ǯ���
can be concluded that the UK transport appraisal
guidance (WebTAG) includes a much broader 
spectrum of social impacts than the Dutch appraisal
guidance (OEI), but it does not cover the full range of
potential social impacts as iden������ �� ��� ����������Ǥǯ�

In traffic management (P. Chen & Zhou, 2016), traffic
planning and user satisfaction has been modelled
causally when intervention policies have been
designed, important lessons emerging on the
differences between methods used which have
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included structural models, in this case Bayesian
networks in combination with regression models. In
the rail transport context, (Chakraborty, Mengersen, 
Fidge, Ma, & Lassen, 2016) have used structural / 
Bayesian modelling.

Of particular note in the context of transport policy is
the study conducted for the UK by Hutchinson and
Pearson (2004) which represents an early use of
causal modelling and the connection of ex ante and ex 
post. This study helpfully draws attention to the link
between design and evaluation.

Environment
Work by Ulengin, Kabak, Onsel, Ulengin, and Aktas
(2010) in the context of transportation and
environment relationships notes the challenges faced
by policy makers in developing policy responses in
complex environments, and also observes that the
earlier research by Richardson (2005) did establish 
relationships between factors but did not move
towards establishing the causal relationship between
them. Later work in this context by Ulengin, Onsel, 
Topcu, Aktas, and Kabak (2007) has attempted to 
make progress in this area of policy making by 
introducing structural [neural network and Bayesian]
methods. 

In land use policy, a number of studies stand out as
applying this approach. Celio and Gret-Regamey 
(2016) created a Bayesian network complete with 
nodes and a conditional probability table created
from survey and other methods, and a similar 
approach was also used for the Netherlands by 
(Landuyt et al., 2016). The study by Celio, Koellner,
and Gret-Regarney (2014) is another ideal case of
design-evaluation bridging with a Bayesian Network
based causal model of policy effect updated with 
questionnaire responses from local actors. 

Legal System / Legal Policy
In the field of legal policy, the study by Busetti and
Vecchi (2018) outlines a process tracing route to 
theory building in ex post evaluation of a programme
to improve the functioning of the Italian judicial
process, but more significant is the much earlier study 
in the UK by researchers (Fenn & Rickman, 2011)
working for Civil Justice Council who carried out a
study to examine ex ante the effect of a new approach 
to legal fee charging in the case of low value road
traffic accident claims, what became the Fixed
Recoverable Costs Scheme. 

This study was then used as a basis for the
Department Constitutional Affairs in England and
�����ǯ� ������Ǥ���� ����������� reported that after 

5 ��� �� ������ ������ ��������� ���� ��� ���� Ǯ���������ǯ �� �������� ������ ������Ǥ

two years they were invited to review the scheme
which their ex ante research had been instrumental in
helping develop. This was a case where a prospective
study led indirectly to the development of policy and
where the prospective study was a basis for ex post 
evaluation of the policy, an ideal case of design 
evaluation bridging. 

International Development
In the area of ������������� �����������ǡ���� ��ǯ�
Department for International Development 
(Department for International Development [DFID], 
2014), begun to assert a central role of evaluation in
policy and programme design nearly a decade ago: 

It is only by ensuring that evaluations are 
relevant, of high quality and effectively 
communicated that DFID can create a culture
in which there is high demand from senior 
management for evaluation and where it is
integral to policy and programme design and
implementation resulting in programmes
that are continuously improved (Department 
for International Development [DFID], 2014, 
p. 5).

�	��ǯ� ������������������ǡ����������� ���������� ���
the centre of policy design has had an effect upon the
new department of state of which DFID became part
in the merger with the Foreign and Commonwealth 
Office [the FCO] to create the Foreign 
Commonwealth and Development Office [FCDO]. 

Now the FCDO in bringing forward its first ever 
evaluation strategy retains the commitment made by 
one of its precursor departments of putting evaluation
directly in the service of design, see FCDO Policy 
Paper on Evaluation Strategy, Outcome 3 (2022, p. 
9).

The UK Position

Risk Reduction
In the UK, the Governmentǯ� stated approach to 
policy and programme development5 and evaluation
has evolved over the last two decades. Effort has been
made to reduce risk in the design of interventions and
in developing greater understanding of impact. These
changes are now part of Government guidance in the
Magenta Book (HM Treasury, 2020a) and in its Annex 
to the Magenta Book (HM Treasury, 2020b), the Aqua
Book (HM Treasury, 2015), and Orange Book (HM 
Treasury & Government Finance Function, 2021). 

Continual Learning
These key works of guidance emphasize Ǯ�����������
learning and improvement through learning and
����������ǯ�ȋ���
���������ǡ�͚͚͘͘ǡ���Ǥ��������ǡ�����
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6) to provide an evidence base that supports future
programmes and policies. The Magenta Book in
particular shows that the bridge between design and
evaluation is being created: evaluation is now
considered before [i.e. during design] and after an 
initiative is implemented (HM Treasury, 2020a, p. 
page 5); there is an emphasis upon feedback loops
Ǯ����� �����������������ǯ�(HM Treasury, 2020a, p. page
12); a focus on shaping the design of an intervention, 
including the use of a theory of change to explain how 
the intervention would work ex ante (HM Treasury, 
2020a, pp. pages 12, 20 ), and ex post (HM Treasury, 
2020a, pp. pages 24-26).

Policy Cycle and Causal Understanding
Also significant in terms of introducing a design-
evaluation bridge has been the further development 
in the later versions of the Green Book of concepts of
policy-cycle and process of change. By encouraging a
cyclical view of policy and programme making, and
emphasising mechanisms whereby causes lead to 
effects, the ���
���������ǯ� ������ ������ design6 of
its initiatives now emphasizes the need for causal
models in design that make explicit the logical change
������� ȏǮ����������������ǯȐ which can then
support policy learning. The contrast with the Green
Book of 2003 (HM Treasury, 2003) is very clear.

The current guidance therefore considers the causal
properties of programmes and projects, in particular 
in relation to the so-called SMART7 ����������ǡ�Ǯ��
explanation of the logical change process i.e., the
chain of cause and effect whereby meeting the
business needs will bring about the SMART 
����������ǯ�(HM Treasury, 2022, p. 20), but currently, 
within the Green Book, this is at the strategic level
only. In terms of the other dimensions in which a
policy or programme operates, the need for 
specification and understanding of the logical change 
processes is not yet emphasized. The design-
evaluation gap is still therefore a feature of
policymaking.

5. Organisational Implications ² Bridge 
Building

The Future

Causation as Bridge 
Awareness is growing that it is important to connect 
design of policies and programmes directly with 
evaluation of impacts, and that this can be achieved
by using models of causation as a bridge. A number of
governments, including that of the UK, are open to 
the idea of putting causal models at the centre of
design and evaluation. This activity should increase
but without it, design and evaluation are likely to 

6 Ǯ���������ǯ �� ��� ��
���������ǯ� ���� ���������� Ȁ ��������� Ȁ �roject pre-assessment.
7 SMART stands for Specific Measurable Achievable Realistic and Time-limited, (HM Treasury, 2022, p. 19)

remain separate spheres of activity, with government 
intervention less effective. 

Benefits of Bridge Building
Bridge building makes a policy cycle more dynamic, 
producing a richer and more informed understanding 
of how impacts of programmes arise. It contributes to 
the goal of open government, making explicit the
policy and programme assumptions that underpin the
choices that governments make. Policies and
programmes whose models of operation are better 
understood can be adapted during operation to save
money and resources. This is vital in times of financial
stringency.

While there are examples of where the design-
evaluation bridge has been made, the connection of
the two activities is not standard practice. 
Government guidance on policy, programme and
project design and evaluation does not yet apply 
causal modelling to all the contexts in which 
government initiatives operate. There is still a strong 
emphasis on outcome focused evaluation, and while
outcomes are vital, so is finding the evidence of how
impacts occur and using that to ensure future policies
and programmes are more effective.

If the design-evaluation bridge is to be more widely 
adopted in the UK, how should this be done? This
white paper has a number of recommendations.

Recommendations

Ensuring a Viable Policy Cycle
Policy, Programme and Project models should be
clearly stated at design stage. Policies and
programmes should have their model of operation
assessed in evaluation and updated with evidence. 
This may be a complex task, and some field work in
terms of an ex ante evaluation / appraisal may be
required that exceeds current levels of policy or 
programme preparation. Structural modelling of
policies and programmes can use a wide variety of
methods including those grounded in Bayesian
statistics to represent degrees of uncertainty.

Requirement for Expertise
The design evaluation bridge will not be achievable
without the ability to combine different expertise.
Policy making bodies across government depend
upon enhanced capacities in design and evaluation 
and particularly in terms of raising their modelling 
expertise. 
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Building a Credible Evidence Base
Very often, policies or programmes will have very high 
levels of uncertainty about outcomes of, or along, the
causal links in their model. Under these
circumstances, supporting studies to reduce levels of
uncertainty are warranted as they will ultimately 
contribute to understanding of likely policy or 
programme impact. Such additional work will
increase costs of design, but causal modelling that 
reveals the dependencies between the activities in a
programme may help those designing interventions
to avoid unnecessary activities. Value of information
studies can be used to assist this process by 
estimating the value of supporting studies. 

Oversight
Policy and programme assumptions should be stated
clearly and be made public. As the approach is
complex, it is considered desirable that intervention 
models should be reviewed by an appropriate body. 
Before 2015, this role might have been taken by the
Audit Commission. Today, the recommendation is
that National Audit Office is likely to be the most 
suitable body to take the role of reviewer. It may be
relevant to establish a new body, the Office of
Programme Responsibility [OPR] to carry out such a
task.

Gaming Behaviour
When there is a risk that publication of the explicit 
model of policy or programme operation heightens
the risk of opportunistic behaviour by policy or 
programme participants, it is suggested that the
causal modelling approach is used to identify 
gameable parameters. Such parameters should not 
however be publicly disclosed but used to test for the
presence of gaming behaviour.

Scale Issues
A number of approaches have been adopted to deal
with the varying scales of government interventions. 
We suggest a programme based attempt to model
causality, which focuses on middle range causation. 
We suggest that when programme managers cannot
specify their causal models at a certain threshold, 
more information is gathered to improve the
likelihood of success of the intervention. 

Right to Challenge
The openness of an approach which lays bare for 
public scrutiny the basis upon which government
policies and programmes are intended to take effect 
ȏ��� Ǯ���ǯ��� ��������� ������Ȑ��� ������������� ������
when there is a right to challenge model assumptions
on causation and impact.
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