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ABSTRACT 
Over the past two decades, contribution analysis (CA) has attracted considerable attention as a 
theory-based evaluation a roach. Over the years, CA has been a lied across a broad and still 
broadening range of settings and contexts. Informed by a comprehensive review of published 
articles on CA, this article examines the main methodological and theoretical developments of 
CA. The findings suggest that developments over the past 10 years have focused on 
methodological improvements and explication of the theoretical foundation for making 
contribution claims. The authors suggest avenues for further development of CA including 
broadening the empirical base of CA applications and developing quality standards for CA. 

Keywords: causation, contribution analysis, research on evaluation, theory-based evaluation, 
theory of change 

RÉSUMÉ 
Au cours des deux dernières décennies, l’analyse de contribution (AC) a suscité un intérêt 
considérable en tant qu’a roche d’évaluation fondée sur la théorie. Au fil des ans, l’AC a été 
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appliquée dans un large éventail de contextes et de situations, qui ne cesse de s’élargir. 
S’appuyant sur une revue exhaustive de la littérature et des articles publiés sur l’AC, l’article 
examine les principaux développements méthodologiques et théoriques de l’AC. Les résultats 
suggèrent que les développements des dix dernières années se sont axés sur les améliorations 
méthodologiques et l’explication des fondements théoriques permettant d’étayer les 
affirmations relatives à la contribution. Les auteurs suggèrent des pistes pour poursuivre le 
développement de l’analyse de contribution, notamment en élargissant la base empirique des 
applications de l’AC et en élaborant des normes de qualité pour l’AC. 

Mots-clés : analyse de contribution, causalité, évaluation fondée sur la théorie, recherches 
portant sur l’évaluation, théorie du changement 

Corresponding Author: Steffen Bohni Nielsen, National Research Centre for the Working 
Environment, Lersoe Parkallé 105, 2100 Copenhagen, Denmark; sbn@nfa.dk 

INTRODUCTION 
Originally conceptualized by the late John Mayne, contribution analysis (CA) is a theory-

based evaluation (TBE) approach that seeks to elucidate an intervention’s theory of change.1 
This theory of change describes how and why the intervention is supposed to work and what 
contextual factors are part of the causal package that makes the intervention work (or not; 
Mayne, 2019a). The overarching aim of CA is to collect evidence along each step in a theory of 
change to ascertain with relative confidence whether intended outcomes were achieved and 
whether the intervention “made a contribution” to the observed outcomes (Mayne, 2011, p. 
25; 2019a; Nielsen, Lemire, et al., 2023a, 2023b). 

According to Mayne (2019c), CA involves six integral steps (with an additional seventh 
step for complex interventions): 

• Step 1: Set out the specific cause–effect questions to be addressed 

• Step 2: Develop robust theories of change for the intervention and its pathways 

• Step 3: Gather the existing evidence on the components of the theory of change model 
of causality, including the results achieved and the causal link assumptions realized 

• Step 4: Assemble and assess the resulting contribution claim and the challenges to it 

• Step 5: Seek out additional evidence to strengthen the contribution claim 

 
1 For a detailed comparison between CA and related TBE approaches, we refer to Frans Leeuw’s (2023) comparative 
analysis. 
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• Step 6: Revise and strengthen the contribution claim 

• Step 7: Return to Step 4 if necessary 

As noted by Lemire et al. (2012), CA is a methods-neutral approach in the sense that it 
does not prescribe specific research designs, data collection methods, or analytical techniques. 

Over the years, Mayne’s introduction of CA has attracted widespread attention from the 
global evaluation community (e.g., Hofmann et al., 2004; Lipski & Ignagni, 2001; Mackay et al., 
2002; Newcomer & Schreirer, 2001). As CA gained traction and practical applications emerged in 
diverse fields, such as international development (Anguko, 2019), science (Morton, 2015), social 
policy (Dybdal et al., 2010), and public health (Buetti et al., 2024), it continued to evolve. 

Speaking directly to the attention awarded CA, various reviews of the extant literature 
on TBE have recognized CA as a significant approach (Brousselle & Buregeya, 2018; Coryn et al., 
2011). Although John Mayne has sadly passed away, CA will likely continue to play a central role 
in evaluation and continue to evolve based on the work of other evaluation scholars and 
practitioners. 

The purpose of this article is to reflect on the past to inform the future evolution of CA. 
The article is guided by three research questions: 

1. What has been published on CA? 

2. How have conceptualizations of CA evolved? And 

3. What further development of CA may be needed? 

Specifically, this article examines the five major waves of articles that have been published on 
CA and the major methodological and conceptual developments that can be discerned from 
these articles. Looking ahead, the article also considers what is needed to advance CA further. 

The article is structured in three parts. First, we describe the review methodology, 
providing a descriptive overview of published articles on CA. Second, we present the findings 
related to major methodological and theoretical developments of CA. Third, informed by the 
findings of the review, we discuss future directions for CA. 

REVIEW METHODOLOGY 

Data sources and search strategy 
The present review is based on a multiple-pronged search strategy, which is depicted in 

Figure 1. We first extracted publications from John Mayne’s published reports, working notes, 
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and articles collated by Nielsen, Tangsig, et al. (2023). Specifically, we extracted publications in 
which CA was featured as one of five labelled keywords for the manuscript (n = 20). Herein, we 
also identified relevant reports, books, and articles tangential to CA, such as Mayne’s broader 
publications on TBE (n = 38). These publications were considered for contextualizing Mayne’s 
work on CA. 

Reaching beyond Mayne’s publication record, we conducted a systematic search for 
articles on CA in leading evaluation journals: the American Journal of Evaluation, the Canadian 
Journal of Program Evaluation, Educational Evaluation and Policy Analysis, Evaluation, 
Evaluation and the Health Professions, Evaluation and Program Planning, the Evaluation Journal 
of Australasia, Evaluation Review, the Journal of MultiDisciplinary Evaluation, and New 
Directions for Evaluation. 

 
Figure 1- Identification of manuscripts included in analysis 
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Table 1. Articles on contribution analysis published in peer-reviewed evaluation journals, 2001-
2023 

Journal John Mayne Other authors 
American Journal of Evaluation 0 1 
Canadian Journal of Program Evaluation 3 8 
Educational Evaluation and Policy Analysis 0 0 
Evaluation 1 18 
Evaluation and the Health Professions 0 0 
Evaluation and Program Planning 0 4 
Evaluation Journal of Australasia 0 1 
Evaluation Review 0 0 
Journal of MultiDisciplinary Evaluation 0 0 
New Direction for Evaluation 0 1 
Other outlet 16 N/R 
 20 33 

Note. N/R = not relevant 

We considered these journals as they were more likely to focus on methodological and 
theoretical issues pertaining to CA than subject matter–specific journals. We limited the search 
to 2001–2023 (the first peer-reviewed publication on CA appeared in 2001). We used 
“contribution analysis” as our search term in the publication title, abstract, or keywords. We 
identified 202 articles through the electronic search. We conducted a full-text screening of all 
articles and excluded those that did not apply or discuss CA explicitly. In total, we excluded 169 
articles. The remaining 33 articles were included for further analysis. 

Table 1 provides an overview of the number of articles published by John Mayne and 
other authors across the 10 evaluation journals. Most of the articles on CA were published in 
Evaluation (1 article by Mayne and 18 articles by other authors), followed by the Canadian 
Journal of Program Evaluation (3 articles by Mayne and 8 articles by other authors), and 
Evaluation and Program Planning (4 articles by other authors). 

In addition to articles published in peer-reviewed journals,2 John Mayne published 15 
additional publications on CA, focusing primarily on methodological and theoretical aspects of 
CA. These were published in book chapters, briefs, working papers, and similar publication 
outlets. 

 
2 One article appeared in a peer-reviewed journal other than those included in this analysis (Befani & Mayne, 
2014). 
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Coding and data analysis 
We applied an inductive thematic analysis to identify methodological and conceptual 

developments across the publications. Thematic analysis is a coding and analysis technique that 
is often used to identify, analyze, and organize themes found within a data set, such as existing 
literature (Nowell et al., 2017). Prior analyses of CA (Budhwani & McDavid, 2017; Dybdal et al., 
2010; Leeuw, 2023) suggest that distinct generations of CA exist. Informed by this idea, we 
conducted a sequenced coding of the studies. Following Dybdal et al. (2010), we first organized 
the publications by publication year and placed each publication in its respective grouping. We 
then reviewed each publication chronologically and coded them according to their discussion of 
(a) methodological developments (e.g., discussion of new procedural steps or tools) and/or (b) 
theoretical foundations of CA (e.g., discussion of ontology/epistemology). We then coded 
subthemes within each of the two main coding themes. 

Strengths and limitations of review methodology 
No review is without limitations. One limitation of the present review is that a 

considerable body of published and grey literature applies CA outside designated evaluation 
journals in domain-specific journals (e.g., international development, public health, and 
educational research journals). Despite the scope of such journals, a broader review may have 
identified further methodological developments in CA in these journals. However, we recognize 
the limitations of the applied methodology and freely admit that a systematic review covering 
publications in other domain-specific journals and the grey literature may have yielded much 
broader insights on the actual use of CA and further suggestions for methodological 
developments. Despite this limitation, the present review supports important insights into the 
development of CA in the leading evaluation journals. 

FINDINGS 
The following describes the main review findings, structured around key publications 

across five waves of CA and major methodological and theoretical developments emerging from 
these publications. In the present article, we use the metaphor of waves to discuss the 
methodological developments because it allows for more fluid overlap across the various stages 
of development of CA. Moreover, the metaphor also aligns with Mayne’s iterative approach to 
developing and refining CA over the course of his career. 

The four (maybe five) waves of contribution analysis 
The first two waves: CA and performance measurement. As the timeline (Figure 2) 

shows, John Mayne introduced the notion of CA in 1999. Over the next decade, in the first two 
waves of CA evolved from a notion in a series of working papers and presentations into a peer- 
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Figure 2 - Timeline for key CA publications 
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reviewed article (Mayne, 2001). In the process, CA steps were adapted and their content 
fleshed out. Mayne was the sole author of peer-reviewed publications on this topic. The sole 
exception is that of Kotvojs and Shrimpton (2007), who published an article on an applied case 
of CA in outcome monitoring in Fiji. In Mayne’s early work, the initial objective of CA was to 
construct a performance story from existing data obtained from monitoring systems but with a 
limited collection of new data. At least initially, Mayne’s ambition for CA did not appear to 
reflect or address the attribution question—the question of how causality between an 
intervention and a set of desired outcomes can be established. Rather, Mayne proposed CA as a 
pragmatic approach to make performance measurement data more relevant and useful for 
decision-makers. 

The third wave: CA and evaluation of complex programs. The focus of CA shifted toward 
evaluation during the third wave, where Mayne (2008, 2011) advanced CA as a TBE approach to 
be employed in the evaluation of complex programs in complex settings (Dybdal et al., 2010). 
According to Mayne (2011), it is often impractical, inappropriate, or impossible to determine 
the impact of complex programs in complex settings through counterfactual impact designs 
(e.g., a randomized controlled trial). Thus, Mayne’s objective for CA was to provide an 
alternative and non-counterfactual way to address the attribution challenge in the context of 
evaluating complex programs. However, and as Mayne (2011) himself noted, despite drawing 
substantial attention in the context of performance measurement, CA had motivated few peer-
reviewed applications of CA in the context of evaluation. 

The fourth wave: CA applications and refinements. This changed when CA gained 
widespread attention at the 2010 European Evaluation Society conference. Although Mayne did 
not attend the conference, several panels and presentations focused on various aspects of CA, 
drawing attention from a broad range of conference attendees. Two years later, and motivated 
by the widespread interest in CA at the European Evaluation Society (EES) conference, John 
Mayne (2012) edited a special issue of Evaluation in which he suggested that CA “was coming of 
age” (p. 270). According to Budhwani and McDavid (2017) and Leeuw (2023), this marked the 
beginning of a fourth wave, where a broader range of evaluators applied and published on the 
strengths and limitations of CA in the context of TBE. Indeed, different contributors to the 
Evaluation special issue on CA, edited by Mayne himself, prompted and actively contributed to 
the subsequent development of CA in various ways. Contributions included numerous 
methodological improvements and, to some extent, iterations on CA’s approach to causation 
(Delahais & Lacouette-Fougére, 2019; Delahais & Toulemonde, 2012; Lemire et al., 2012; Ton et 
al., 2019). While John Mayne continued to publish on CA and devoted further efforts to his 
thinking on the theoretical foundations of CA, publications on CA by other authors increased 
even faster during the fourth wave. In this wave, approximately 20 articles were published by 
others than Mayne. 
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The fifth wave: CA and causation. Overlapping temporally with the fourth wave, a fifth 
wave can arguably be identified starting around 2017, when several contributors published 
articles on causal inference (e.g., Befani & Steadman-Bryce, 2017). In particular, toward the end 
of his career, Mayne (2019a, 2019b, 2019c) and others (Palenberg, 2023) spent considerable 
effort addressing the issue of causation and clarifying the epistemological and ontological 
foundations of CA (Mayne, 2015, 2019a, 2019b, 2019c, 2023; Palenberg, 2023). We explore 
these developments further later. 

Considered collectively, the five waves of CA have resulted in a substantive list of 
contributions on a broad range of methodological and theoretical aspects of CA. Table 2 
provides an overview of the scope, findings, and citation counts of key publications across the 
five waves of CA.3 In his later efforts to assess CA, Mayne (2012, 2019a) did not oppose the 
proposition that these iterations reflected distinct stages of development of CA. However, a 
careful analysis of the publications suggests that Waves 4 and 5 are somewhat temporally 
overlapping. Moreover, and as we elaborate later, many key methodological and theoretical 
developments emerged across multiple waves. 

When focusing on key methodological and theoretical publications, the overlap between 
the fourth and fifth wave of CA becomes clearer. There is no long linearity, and the contributions 
of other evaluators’ publications gain prevalence. This is displayed visually in Figure 2. Let us 
therefore turn our attention to the substantive developments. 

Methodological and theoretical developments across five waves of CA 
Across the key publications comprising the five waves of CA, we identified two main strands of 
development. The first strand relates to methodological developments to CA, including 
improvements related to procedural steps, analytical techniques, and theories of change. The 
second strand of development relates to explicating the epistemological and ontological 
foundation of CA. We describe these developments in what follows. 

Methodological improvements to CA’s operating model. As mentioned earlier in this article, 
Mayne proposed CA as an alternative to traditional counterfactual impact designs in 2011. Since 
then, CA has undergone significant methodological improvements related to its procedural 
steps, analytical techniques, and development and testing of theories of change to support 
(causal) contribution claims. 

 
3 Identifying key publications as illustrative for a particular generation of CA is contentious. We have done this 
based on a substantive analysis of each article and a cross-reference to the number of citations as indicative of its 
academic influence. 
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Procedural steps. Over the years, several authors have noted that CA—especially due to the 
reiterative nature of the approach—can be a resource-intensive evaluation approach (Delahais 
& Toulemonde, 2012; Dybdal et al., 2010). As noted by Delahais and Toulemonde (2012), 

theory-based evaluations are often challenged on the grounds that they do not produce 
rigorous findings as far as causes and effects are concerned. CA has the potential for 
changing such a vision because its six steps can be explained and implemented in a 
structured and traceable manner. However, our approach to applying CA is demanding in 
terms of resources and competencies, something that means that we cannot promise to 
deliver a rigorous analysis of more than a few causal issues. 

(p. 291) 

Accordingly, evaluators have introduced and published various adaptations to the 
procedural steps of CA (Biggs et al., 2014; Buckley, 2016; Downes et al., 2019). Echoing Delahais 
and Toulemonde’s (2012) observation, Downes et al. (2019) modified their CA by merging the 
first procedural steps and narrowing the scope of analysis to accommodate resource 
constraints. Biggs et al. (2014) applied a modified version of the Relevant Explanation Finder 
(REF), proposed by Lemire and colleagues (2012), and found it useful to focus the analytical 
scope of their CA. More recently, Buckley (2016) proposed incorporating decision trees and 
qualitative comparative analysis to focus and strengthen causal link analysis. 

Table 2. Articles on contribution (CA) analysis in peer-reviewed evaluation journals and other 
select manuscripts, 1999–2023 

Article Scope Main Findings Citations** 
First-Wave CA 

Mayne (1999)* 

Introduces CA to 
create a performance 
story based on 
monitoring data 

Sketches nine 
elements in CA in the 
context of 
performance 
measurement 

25 

 Second-Wave CA  

Mayne (2001) 

Elaborates on CA to 
create a performance 
story based on 
monitoring data 

Outlines six steps in 
CA in the context of 
performance 
measurement 

593 

Kotvojs & Shrimpton 
(2007) 

Applied case of CA in 
outcome monitoring 
in Fiji 

CA led to 
improvements in 
outcome monitoring, 
including improved 
theory of change 

48 
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Article Scope Main Findings Citations** 

Mayne (2008) 

Brief introduction to 
CA as an approach to 
evaluation 

Outlines six steps in 
CA and four 
principles to infer 
causality 

336 

Third-Wave CA 

Dybdal et al. (2010) 

Takes stock of CA Identifies three 
generations of CA. 
Highlight issues 
around epistemology 
and ontology. 

44 

Mayne (2011) 

Elaborates 
description of CA as 
alternative approach 
to impact evaluation 
in complex settings 

Elaborates CA’s six 
steps and discusses 
implications of 
making causal claims 

47 

Fourth-Wave CA 

Delahais & 
Toulemonde 
(2012) 

Takes stock of CA 
application across 
multiple cases 

Proposes 
triangulation and 
evidence analysis 
tables to test causal 
links that make up 
the contribution 
story 

118 

Leeuw (2012) 

Examines challenges 
to TBE and how they 
can be resolved 

Proposes CA can 
benefit from 
subsummation, 
including 
implementation 
theory, clarity on 
types of mechanisms, 
and methods from 
other fields 

73 

Lemire et al. (2012) 

Takes stock of the 
extant CA literature, 
and identify 
challenges in CA 

Introduces the REF to 
account for influence 
of rival explanations 
and influencing 
factors 

85 

Mayne (2012) 

Introduces special 
issue. Discuss 
premises for making 
causal claims 

Proposes INUS 
causes as grounds for 
making contribution 
claims based on 
causal packages 

427 
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Article Scope Main Findings Citations** 
elicited by theory of 
change 

Patton (2012) 

Explores connection 
between CA and 
utilization-focused 
evaluation 

CA reliant on critical 
thinking. Proposes an 
RM to appraise 
quality of data and 
analysis 

145 

Sridharan & Nakaima 
(2012) 

Discusses questions 
that theory-based 
evaluators must 
consider 

Proposes a number 
of issues to address 
at each of CA’s six 
steps 

42 

Vaessen & Raimondo 
(2012) 

Applies CA to case of 
UNESCO prizes 

CA not matured as 
rigorous 
methodology for 
impact evaluation. 
Further grounds for 
causal claim needed 

14 

Wimbush et al. 
(2012) 

Applies CA on four 
cases for evaluation 
and planning 

Proposes a seventh 
“use” step and how 
to take into account 
service delivery and 
multi-partner 
interventions 

57 

Nakrošis (2014) 

Applies CA on 
capacity building case 

CA as useful 
approach to evaluate 
public administration 
capacity building. 
Advocates 
triangulation of 
evidence 

24 

Buckley (2016) Applies CA to 
evaluate enterprise 
support policy 

CA a useful approach 
to evaluate complex 
policy 

24 

Biggs et al. (2014) Applies CA including 
REF on public health 
intervention in 
primary schools 

CA and REF were 
useful, but suggest a 
simplification of its 
criteria 

40 

Budhwani & McDavid 
(2017) 

Reviews the 
evolution of CA and 
published CA cases 

Identifies four 
generations of CA. 
Highlights areas to 
strengthen CA 
including making 
causal claims. 

19 
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Article Scope Main Findings Citations** 
Buregeya et al. 
(2017) 

Applies CA on health 
impact assessment of 
infrastructure 
revitalizati 

CA and REF are 
appropriate for 
evaluation of 
complex 
interventions 

4 

Delahais & 
Toulemonde (2017) 

Applies CA in 
complex intervention 
for sustainable 
forestry 

CA was a useful 
approach. Proposes 
expert reviews to 
strengthen 
contribution story, 
identifies four types 
of reasoning in causal 
claims. 

23 

Delahais & 
Lacouette-Fougère 
(2019) 

Applies CA in 
metaevaluation of 
public administration 
reform 

CA can be applied to 
assess contribution 
to reform across 
cases. Applies metric 
for confidence in 
contribution 

13 

Dinh et al. (2019) Reframes CA using 
Confucian thinking 

CA must be modified 
to be culturally 
responsive 

10 

Downes et al. (2019) Applies CA on 
research programs’ 
societal 
impact 

CA useful for 
evaluating 
intermediate 
research impacts. 
Slight modifications 
to CA needed. 

17 

Buregeya et al. 
(2020) 

Applies CA on health 
impact assessment 
on urban planning 

CA is a relevant 
approach to evaluate 
intersectoral complex 
interventions. 

11 

Junge et al. (2020) Applies CA on large-
scale 
transformational 
change in textile 
industry 

CA can be used to 
evaluate complex 
interventions, using 
REF, but should also 
incorporate 
principles of 
participatory 
evaluation 

4 

Kane et al. (2021) Applies CA in two 
cases of advocacy for 
policy 

CA found to cogency 
in analyzing evidence 
and engaging 

5 
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Article Scope Main Findings Citations** 
change stakeholders. 

Heimlich et al. (2022) Applies CA to 
evaluate youth 
program and 
other influences 

Argues that CA to be 
a useful 
methodological 
approach for 
developing 
instrument to 
measure influence 

0 

Cook et al. (2023) Applies CA to 
childhood abuse 
prevention 
program 

Tenets from CA 
integrated into 
Matter of Focus 
approach 

0 

Sridharan et al. 
(2023) 

Introduction to 
special issue covering 
TBE and 
dedicated to Mayne 

Places CA in wider 
TBE debate. 

1 

Fifth-Wave CA 
Befani & Mayne 
(2014) 

Proposes CA applies 
process tracing (PT) 
for causal inference 

Finds that PT 
principles in CA 
strengthens 
conclusion about 
causal inference 

157 

Befani & Steadman- 
Bryce (2017) 

Develops analytical 
approach to support 
causal claims 

Proposes that 
contribution tracing, 
combining process 
tracing and Bayesian 
updating, is 
particularly useful for 
CA. 

93 

Brousselle & 
Buregeya (2018) 

Identifies a fifth wave 
of evaluation theory 
focused on 
explanation 

CA, realist evaluation, 
and logic analysis 
share a foundation in 
critical realism 

81 

Koleros & Mayne 
(2019) 

Applies CA in 
complex justice 
intervention 

Identifies strengths 
and weaknesses 
using nested actor-
based theories of 
change in CA 

39 

Mayne (2019a) Aims to correct a 
number of 
misunderstandings of 
CA and clarify key 
principles in CA 

Clarifies role of 
robust theory of 
change, how 
causality is 
understood and 

39 
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Article Scope Main Findings Citations** 
inferred, and how 
contribution claims 
can be generalized in 
CA 

Mayne (2019c)* Sets out key 
principles in CA 

Discusses key 
concepts and tenets 
in making causal 
claims using CA. 
Presents tools for 
inferring causality 

11 

Ton et al. (2019)* Explores CA 
methodology to 
assess quantitative 
share of contribution 
to impact 

In some cases, 
quantitative 
estimates of 
importance and size 
of the effects of 
contributions using 
contribution tracing 
or contribution 
scoring are possible 

19 

Leeuw (2023) Compares and 
contrasts CA to two 
other theory-based 
approaches 

Identifies four 
generations of CA 
and ambiguity 
concerning 
use of mechanism 

6 

McDavid (2023) Examines CA in the 
context of Mayne’s 
work 

Identifies CA’s 
centrality in a cogent 
system of evaluative 
thinking 

7 

Newbill (2023) Applies CA on 
research program’s 
societal impact 

CA useful approach 
but modified due to 
External 
requirements 

0 

Palenberg (2023) Examines CA’s 
approach to making 
causal claims 

Finds generative 
causality at the heart 
of CA, but borrowing 
from INUS and 
probabilistic 
causation 

5 

Sridharan & Nakaima 
(2023) 

Applies CA on 
homelessness 
intervention to 
identify its limitations 

CA needs to better 
account for multiple 
types of causal 
pathways in complex 
programs 

0 
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Article Scope Main Findings Citations** 
Ton et al. (2023) Applies CA on 

business coaching 
program 

Develops 
contribution score to 
make plausible 
intervention’s role in 
causal configuration 

1 

Note. As indicated earlier, Mayne had many iterations of the same paper. We have excluded manuscripts 
from the table for brevity, where the same proposition was introduced in a subsequent manuscript. 
Therefore, the table only contains 43 manuscripts, not all 53 identified. TBE = theory-based evaluation; 
REF = Relevant Explanation Finder; INUS = insufficient but necessary, unnecessary but sufficient; RM = 
rigor metric. 
*Publication is not peer-reviewed but considered substantial to the CA literature. 
**Citation count recorded on Google Scholar (March 11, 2024). 

Other evaluators have incorporated additional steps into the CA approach. Wimbush and 
her colleagues (2012) proposed an additional step centring on the use of findings in a service 
provision context. This involved adding a step focusing on ongoing review, learning, and quality 
improvement to make full use of contribution claims. 

Analytical techniques. While CA increasingly became positioned as a theory-based alternative to 
counterfactual impact evaluations, the question of how much an intervention contributed to an 
outcome of interest still lingered around applications of the approach. On one hand, Mayne and 
other CA practitioners argued that evaluation questions often needed rephrasing to be 
answerable by CA. On the other hand, he recognized that under practical circumstances, 
evaluation commissioners would often still ask “how much” of a contribution an intervention 
made, a question more readily answered by evaluations using counterfactual designs. 
Recognizing the need for this type of information, Ton, Mayne, and others (2019) have explored 
how this type of information could be generated in the context of CA. 

The methodological strength of CA largely hinges on its potential ability to systematically 
explore —without a counterfactual—the often complex and messy nature of programs by 
accounting for the influence of contextual factors and explanations. In practice, this comed 
down to analyzing available evidence through a systematic and transparent approach (Lemire et 
al., 2012). Speaking directly to this aspect of CA, Lemire et al. (2012) proposed to REF as a tool 
to examine rival explanations and influencing factors as part of building credible contribution 
stories. As Budwhani and McDavid (2017) observe, the REF can be used to systematically and 
transparently test the weakest and most critical links in the theory of change. 

Another analytical strategy is provided by Delahais and Toulemonde (2021), who 
proposed using evidence analysis tables to test causal links that make up the contribution story. 
According to Delahais and Toulemonde, evidence analysis tables allow evaluators to 
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systematically collate evidence related to different links in the theory of change and assess 
whether evidence confirms or refutes the causal claims. An adapted template (with updates to 
to Mayne’s [2023] take on causation) is presented in Table 3. 

Sridharan and Nakaima (2012) proposed concrete actions to improve the rigour of each 
step of CA, including analytical techniques to explicate and test key links in the theory of 
change, such as network analysis, concept mapping, and event structure analysis, among 
others. With Barbara Befani, Mayne also explored how one could strengthen such causal claims 
by combining CA with process tracing (PT), proposing a Bayesian probabilistic approach to 
assessing confidence in making causal claims (Befani & Mayne, 2014). This line of reasoning has 
since further evolved under the label “contribution tracing,” in which the strength of the 
evidence of contribution claims is assessed by applying Bayesian logic (Befani et al., 2016; 
Befani & Steadman-Bryce, 2017; Romo Ramos, 2021). 

More recently, Ton in collaboration with Mayne explored how to assess and rank the 
relative importance of different causal factors through the application of “contribution scores” 
(Ton et al., 2019, 2023). Drawing from PT, Delahais and Lacouette-Fougère (2019) have also 
proposed an equally systematic approach to empirically test evidence as to the contribution of 
an intervention to outcomes. This approach was similarly rooted in a Bayesian logic of 
causation. 

Table 3. Template for evidence analysis table 

Cause-
Effect 

Assumption 
(Specific 

aggregate) 

Causal Link 
Assumption 

Source of 
Evidence 

Confirming/refuting 

Causal 
package 

contribution 
(Package I) 

Strength 
of 

Evidence 

Specific: 
Y→X→Z 

Arrow X 
Registry data 
from 
program 

Confirming 
Intended—
positive 

Strong 

Specific: 
Y→X→Z 

Arrow X 

Interviews 
with 
stakeholders 
A-D 

Confirming 
Intended—
positive 

Medium 

Specific: 
Y→X→W 

Arrow X 
Interview 
with 
Stakeholder E 

Refuting 
Unintended—
negative 

Weak 
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Source. Adapted from Delahais and Toulemonde (2012). 

Operationalizing their practical application of CA further, the authors identified 10 empirical 
tests designed to increase confidence in causal claims that the intervention had an impact. 

In many ways, these developments reflected Mayne’s increased skepticism toward 
attribution claims using counterfactual designs as a gold standard, which became increasingly 
apparent from around 2008 and onward; thereby, he distanced himself from earlier arguments 
about the superiority of counterfactual designs for establishing causal claims in evaluation 
(Mayne, 1999, 2001). Moreover, these developments also highlighted the importance of 
carefully constructing robust theories of change of interventions and elucidating testable causal 
link assumptions to support confident contribution claims. 

This emphasis on the rigor of CA is also reflected in an article by Patton (2012) on CA, 
wherein he observes, “in concern about research rigor, we risk emphasizing adherence to 
method over rigorous inquiry and critical thinking. Contribution Analysis depends on critical 
thinking” (p. 374). Patton went on to identify eight attributes for rigour in analysis. As he noted, 
the practical application of CA often involves “connecting the dots” through the imaginative use 
of a broad set of inferential tools because “the credibility and utility of contribution analysis 
ultimately depends upon both the quality of evidence collected and the quality of thinking 
applied in making sense of that evidence” (p. 376). 

Constructing robust theories of change. Mayne’s work on robust theories of change can be 
considered both parallel and integral to CA. Recognizing that an elaborate and robust theory of 
change was foundational to the application of CA, Mayne dedicated considerable effort to 
defining what constitutes a strong theory of change. In two pivotal articles on this topic, Mayne 
(2017; 2019c, pp. 6–7) developed 12 criteria for a structurally sound and plausible (robust) 
theory of change, including that the theory of change is plausible, explicit, logically coherent, 
and measurable. 

In an earlier article, Leeuw (2012) critically appraised CA and argued that it could benefit 
from subsummation from existing theory and implementation theory to construct a robust, 
plausible, and perhaps generable contribution story. Herein, a need still existed to advance the 
epistemological grounds further and methodological tools to delimit causal packages and test 
causal links. Applying the well-established capability–opportunity–motivation–behaviour (COM-
B) model (developed by Michie et al., 2011), Mayne argued that the model could be applied as 
a generic blueprint for conceiving the theory of change in behavioural interventions. In other 
words, the model could be used as a theoretical scaffold for developing a robust theory of 
change (Mayne, 2015). 
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In the context of more complex interventions, Mayne argued that an overall theory of 
change may contain several nested theories of change for one or more impact pathways 
(Mayne, 2015). The nested theories of change enabled evaluators to retain analytical depth in 
identifying key causal links and packages at a more granular level, which is needed to inform the 
evaluation inquiry, while visualizing and reporting a more high-level (and simplistic) theory of 
change for stakeholders (Koleros & Mayne, 2019; Mayne, 2015; see Figure 3 for an 
exemplification). 

In his posthumous publication, Mayne (2023) also devoted significant time to 
assumptions, which are pivotal in a theory of change. Indeed, 8 of 12 criteria concerning a 
robust theory change dealt with assumptions. He distinguished between more high-level cause–
effect assumptions (that there is a causal relationship between a cause and an effect) and causal 
link assumptions (what events and conditions are needed [or likely needed] for a causal link to 
be realized) and called for clarity on the nature and definition of such assumptions (Mayne, 
2023, pp. 1–2). This work, contributing to TBE at large, was also a conceptual scaffolding to 
rigorous application of CA and another testament to the remarkable cogency in his work 
(Nielsen, Lemire, et al., 2023b). 

Theoretical foundations of CA 
A second overarching theme in the evolution of CA is the advancement of its epistemological 
and ontological basis. It deserves mention that Mayne was a practitioner and not an evaluation 
theorist. His work on CA emerged from practical considerations about developing credible 
contribution stories in real world settings, as opposed to theoretical reflections on 
epistemological and ontological accounts of causation. Accordingly, his reflections on the 
theoretical foundations of CA were largely retroactive and the product of back-and-forth 
exchanges with other evaluation scholars and practitioners. 

As Dybdal and her colleagues (2010) noted, CA advanced from being a pragmatic 
approach to making the most of performance monitoring data to an evaluation approach 
offering an alternative to counterfactual designs. Recognizing the important role of establishing 
credible causal claims, the authors called for clarity on Mayne’s perspective on the 
epistemological and ontological foundation of CA. In subsequent years, especially toward the 
end of his career, Mayne (2019a, 2019b, 2019c) and others (Palenberg, 2023) responded to this 
call and spent considerable effort addressing the issue of causation and clarifying the 
epistemological and ontological foundations of CA. Across these publications, Mayne focused on 
the theoretical foundations for making causal (contribution) claims. 

The theoretical foundations of contribution claims. Throughout the 2010s, Mayne 
elaborated on CA’s basis for making causal claims. In doing so, he drew on four different 
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accounts of causation: counterfactual, generative, configurational, and probabilistic causation. 
According to Palenberg (2023), all four accounts influenced Mayne’s thinking on causation in 
CA.4 

The counterfactual model. At the heart of Mayne’s thinking was that interventions were 
always part of a more comprehensive (complex) social system, why he distanced himself from a 
counterfactual account of causation. In complex settings, Mayne (2011) argued, it is practically 
and theoretically impossible to isolate the intervention from the broader contextual conditions 
wherein it is embedded. Consequently, “contribution analysis does not involve a counterfactual-
based argument, but rather builds a case for reasonably inferring causality” (Mayne, 2011, p. 6). 
Hence, the challenge is not so much one of establishing, and providing proof, that the 
intervention caused the outcomes (i.e., demonstrating attribution) but rather of providing the 
best possible evidence that the intervention contributed to the outcomes of interest (i.e., 
demonstrating contribution), and hence of establishing the association between the 
intervention and its probable outcomes. 

The probabilistic model. In his early work on CA, Mayne initially settled on the 
probabilistic account of causation. According to Mayne (2011), one can infer probabilistic 
causation between an intervention and outcomes if five criteria concerning the embedded 
theory of change are met: (a) plausibility, (b) implementation according to plan, (c) evidentiary 
confirmation of key elements, (d) accounting for other influencing factors, and (e) disproving 
alternative explanations. The underlying idea of his thinking was that meeting these five criteria 
would support a plausible account of how an intervention contributed to an outcome of 
interest. 

With Barbara Befani, Mayne later returned to and more systematically explored how one 
could strengthen such contribution claims by combining CA with process tracing (Befani & 
Mayne, 2014). Specifically, Befani and Mayne (2014) argued that CA and process tracing 
combine generative and Bayesian probabilistic models of causation by applying probabilities to 
assess confidence in making contribution claims. 

The generative model. In other publications, Mayne (2012) identified CA as emerging 
from both the theory-based and realist evaluation tradition, of which the latter is rooted in 
generative causation. In line with the generative model, Mayne (2023) argued: 

Contribution Analysis use[s] the causal link assumptions to test the cause-effect 
assumptions. Contribution Analysis is based on verifying a ToC [theory of change], 
confirming that the various causal link assumptions have occurred, and using that  

 
4 We refer to Palenberg (2023) for an in-depth analysis of the evolution of causation in CA. 
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Figure 3 - Template for nested theory of change 
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information to make conclusions on the cause-effect assumptions to arrive at credible 
contribution claims. 

(p. 6) 

Here, Mayne argued that cause-effect assumptions, in practice, must be tested through a series 
of causal link assumptions, wherein connections between events, conditions, and actions can be 
verified. As Leeuw (2023) and Palenberg (2023) noted, Mayne also applied the term mechanism 
to describe generative causation. However, in his final work on this topic, Mayne (2023) also 
distanced himself from the realist emphasis on mechanisms: 

Realist evaluation talks about mechanisms that explain the causal connections at work 
[references omitted]. Mechanisms are usually set out at a more generic level than a 
specific cause-effect assumption in an intervention. I have always found discussions on 
mechanisms confusing. . . . While the realist causal mechanisms are not explicit in many 
ToC models, a ToC with causal link assumptions uses a different paradigm to 
conceptualize causality, namely causal packages. 

(p. 6) 

His notion of embedded theories of change—interventions being part of a more comprehensive 
(complex) social system—eventually led him to align CA with a configurational account of 
causation. 

The configurational model. Toward the end of his career, Mayne appears to merge 
generative and configurational models when centring CA on identifying the (multiple) causal 
pathways of the intervention’s components and their contextual factors comprising 
configurations or causal packages. As such, CA 

is based on the successful identification and validation of the causal package that 
consists of intervention components as sufficient factors to obtain results as well as 
contextual and process factors as necessary conditions required to produce these factors 
or as sufficient factors themselves.  

(Budhwani & McDavid, 2017, p. 16) 

Mayne drew from Mackie’s (1974) work on INUS account of causation where causes for an 
effect are often Insufficient but Necessary part of a condition, which is itself Unnecessary but 
Sufficient. Thus, CA evolved toward a generative and configurational account of causation, 
which used causal packages (comprising several conditions) to explain if an intervention 
contributed to an outcome. To make specific causal claims, Mayne also emphasized using 
Bayesian logic, returning to his earlier probabilistic account of contribution claims. 
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The overlapping nature of Mayne’s thinking on the different causal models in many ways 
stays true to and reflects his iterative work on CA. As a long-time friend and collaborator Frans 
Leeuw (2023) noted, 

John’s operating “procedure” was: bringing up a point, discussing it in an (unpublished) 
working paper, talking about it in meetings, revisiting the paper and finally making it into 
a journal article, or book chapter, moving on and moving forward, going back to the 
paper and refining it, etc. 

(p. 405) 

Arguably, the evolution of CA, at least in part, emanated in important ways from Mayne’s 
ongoing exchanges about CA with other evaluation scholars and practitioners. To be sure, CA 
will continue to evolve through continued exchanges on Mayne’s original work. 

DISCUSSION: ADVANCING TOWARD THE NEXT WAVE OF 
CONTRIBUTION ANALYSIS 

In this article, we have identified and taken stock of the main methodological and 
theoretical developments of CA over the past two decades. As documented in the preceding 
pages, CA has evolved over four (maybe five) waves. Multiple evaluation scholars of CA have 
discussed a similar evolution over time (Budhwani & McDavid, 2017; Dybdal et al., 2010; Leeuw, 
2023; McDavid, 2023; Palenberg, 2023). 

The current review suggests that methodological developments over the past 10 years 
have focused on methodological improvements and explication of the theoretical foundation for 
making contribution claims. To be sure, CA will continue to evolve. If anything, Mayne’s 
intellectual legacy compels a constant and critical assessment of CA and how it cam be 
improved. This commitment to constant and critical assessment is made no less topical by CA’s 
continued proliferation in evaluation circles. As McDavid (2023) has suggested, CA’s popularity 
implies that some evaluation work is only CA in name but not in practice. This observation begs 
the question: What is needed to advance CA further? 

In reflecting on this question, we would proposed that one important way to advance CA 
is to establish both principles for good practice and quality standards for CA. 

Advancing CA through principles for good practice 
Practical principles for good CA practice can potentially guide evaluators and promote a more 
sound and consistent application of the procedural steps of CA. In developing principles for 
good practice, one may draw inspiration from recent work on principles for the good application 
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of TBE (Lemire at al., 2019) and realist evaluation (Nielsen & Lemire, 2025). Such principles may 
serve as guidelines for the continued application of CA. Informed by the contributions to CA 
over the past 20 years, we propose the following principles: 

1. Conceptual clarity on key concepts: The building blocks of CA involve key terms such as 
assumptions and mechanisms that have been bandied about in the evaluation literature. 
These are terms that largely resist definition by consensus. For this reason, we think that 
providing conceptual clarity and clear definitions of key terms in concrete applications of 
CA is important. These include key constructs such as assumptions (i.e., using Mayne’s, 
2023, distinction between causal link assumptions and specific or aggregate cause-
effect), mechanisms, and context (e.g., distinction between influencing factors and 
alternative explanations), among others. 

2. Put theory back in theory of change: Echoing broader calls for the importance of theory 
in TBE (Coryn et al., 2011; Lemire et al., 2021), theory should be front and centre in CA. 
Perhaps responding to the critique of Leeuw (2012), Mayne (2015, 2017) realized the 
importance of social science theory as a scaffold to construct robust theories of change 
with application of the COM-B framework for behavioural interventions. Delahais (2024), 
among others, has made a similar call. Similar applications of theory from other domains 
are needed. Lemire and colleagues’ (2021) broader review of the TBE literature indicated 
a broader need for knitting social science theory into evaluation and thus enhancing 
both internal and external validity. 

3. Develop situated, contextualized robust theories of change: If a robust theory of 
change is to be at the front and centre of CA, simplicity is rarely an option. Drawing from 
the work of Koleros and Mayne (2019) nested theory of change models can be useful to 
unpack complex interventions with layered and overlapping components. To do so, the 
combination of different models for visualizing the theory of change may be useful 
(Lemire et al., 2021). 

4. Operationalize key steps of CA: Evaluation is often the practical application of social 
science methods and theory balanced with budget and data availability constraints. 
Often, prioritization is needed. Following Delahais and Toulemonde, CA practitioners 
should focus on key aspects of the theory of change. Lemire and colleagues (2012) and 
Buckley (2016), among others, provided techniques to systematically and transparently 
assess the influence of salient contextual factors and alternative explanations. 

5. Promote inclusion and representation: Echoing a similar principle in realist evaluation, 
representing key stakeholders and including their voice are essential in CA. This requires 
both the broad and targeted engagement of a diverse set of stakeholders at various 
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junctures and levels throughout the development, implementation, reporting, and use 
of CA. This is not the same as constructing the theory of change solely based on 
stakeholders’ perspectives, a critique that Mayne (2019a) vehemently dismissed. Steps 
should be taken to include program staff and participants throughout the evaluation—
from early framing to final dissemination. 

6. Mix data collecting methods and sources: From the outset, CA has been methods-
neutral. By focusing on making probabilistic causal claims for each casual package (and 
its links), there is likely a need for an eclectic mix of methods and sources to triangulate 
evidence using both qualitative and quantitative data from multiple sources. Delahais 
and Toulemonde’s (2012) evidence analysis table approach provides a excellent way to 
bring together the evidence in a manageable format (see also Table 3). 

7. Noting as practical as an analytical strategy: A recent study in realist evaluation (Nielsen 
& Lemire, 2025) found that many studies lack an explicit analytical strategy and 
application of analytical techniques. Drawing from this work, CA practitioners should be 
transparent and systematic in their analysis. This may include using techniques such as 
contribution tracing (Befani & Steadman-Bryce, 2017) or qualitative comparative analysis 
(Ragin, 2000) that can be tailored to be the specific needs of the concrete evaluation. 

8. Strengthen the linkage between evaluation and decision-making: Across his eclectic 
writing, Mayne insisted that evaluation was only one of several forms of knowledge 
production informing decision-making (Nielsen, Lemire, et al., 2023b). Wimbush and 
colleagues (2012) suggested that an additional step focusing on use should be added to 
CA. We concur with this idea. 

Advancing CA through quality standards 
Quality standards serve two purposes: They signal to the field what good (or at least decent) CA 
“looks like” and facilitate consistent review of published CA applications. In developing quality 
standards for CA, one may draw inspiration from realist evaluation. Realist evaluation, as a form 
of TBE, is rooted in generative causation, is methods-neutral, and, other than some overall 
tenets, did not initially have clear methodological and reporting standards. However, over the 
past 10 years, such standards have been developed through the RAMESES project (Greenhalgh 
et al., 2016; Wong et al., 2014, 2017). Drawing extensively from this work, a tentative set of 
quality standards for CA could involve the following: 

1. The evaluation purpose 

a. A CA approach is suitable for the purposes of evaluation. 

b. The key evaluation questions are aligned with the key tenets in CA. 
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c. The specific evaluation question or questions are framed to be suitable for CA. 

2. Understanding and applying principles of generative, configurational and probabilistic 
causation 

a. A principle of generative causation is applied. 

b. A principle of configurational causation is applied. 

c. A principle of probabilistic causation is applied. 

3. Constructing and refining a theory of change (or theories of change) 

a. An initial tentative theory (or theories) of change is identified and developed. 

b. The theory of change is robust and informed by existing social science theory. 

c. The most salient influencing factors and alternative explanations are identified 
and explicated. 

d. The selection of casual links to be tested ais reasoned and explicated. 

e. The theory of change is refined as a consequence of the CA. 

4. Evaluation design 

a. The evaluation design is described and justified. 

b. The steps in CA are described and followed. 

5. Data collection methods 

a. Data collection methods are suitable for capturing the data needed for CA. 

b. Data collection involves multiple methods and sources, combining qualitative 
and quantitative data. 

6. Sample recruitment strategy 

a. The respondents or key informants recruited are relevant and able to provide the 
sufficient data needed for a CA. 

7. Data analysis 

a. The overall approach is based on testing causal links in the theory of change. 

b. Data analysis processes applied to the gathered data are consistent with 
principles of generative, configurational, or probabilistic. 
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c. Data analyses systematically and transparently test hypotheses for key causal 
links, influencing factors, and alternative explanations. 

8. Reporting 

a. The application of CA is described in the evaluation, including procedural steps 
and key concepts. 

Such proposed principles and quality standards could form the basis for the continued 
development of CA. However, further elaboration would require that leading CA thinkers and 
practitioners be brought together to develop such principles, quality standards, criteria, and 
assessment rubrics in detail. Such an endeavour may also require a broader review that brings 
together the full range of CA applications in different domains. 

While John Mayne’s intellectual legacy as the “founding father of CA” looms large, this 
past decade has witnessed a broader range of contributors to CA’s continued methodological 
development. We welcome this diversity, which will drive further methodological and 
theoretical development as CA is used. Inevitably, some consent and dissent will emerge as CA’s 
conceptual boundaries are probed.5 

CONCLUSION 
The article focused on the continued evolution of CA. It surveyed peer-reviewed articles 

on CA published in designated evaluation journals from 2001 to 2023 and other vital 
contributions by John Mayne. Altogether, 53 publications were analyzed. The authors argued 
that CA has evolved over four (maybe five) waves. The authors found that over the past decade, 
CA has developed methodological improvements to its operating model (fourth-wave CA) and 
by explicating its theoretical foundation for making causal claims (fifth-wave CA). The authors 
suggested avenues for further development of CA, including broadening the empirical base of 
CA applications and developing quality standards for CA. 
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5 The debate about realist trials is a case in point (Nielsen, Jaspers, et al., 2023). 
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