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CAUSAL KNOWLEDGE AND THE 

PROCESS OF POLICY MAKING
Toward a Bottom-Up Approach

Luis Mireles-Flores

Key messages:

• The widespread intuition that to attain eŴective policy outcomes all one needs is valid and 
well-established scientific evidence is misleading.

• Philosophical studies on the policy relevance of causal knowledge tend to leave notions such as 
“policy,” “policy goal,” or “policy process” almost entirely unanalyzed.

• Policy making is a dynamic process with distinct stages, and each stage involves distinct aims 
and evidential requirements.

• Once we realize that policy making cannot be reduced to aŴecting the value of a unidimen-
sional output variable by intervening in its causes, then there is no reason to presuppose that 
there is one universal evidential recipe that would be the best for policy making.

• By considering policy making as a process with clear stages, one could analyze separately and 
more precisely how diŴerent types of causal evidence and evidential methods play diŴerent 
roles at each distinct stage of the policy process.

Key readings:

• Anjum, R. L., Copeland, S., and Rocca, E. (Eds.) (2020) Rethinking causality, complexity and 
evidence for the unique patient, Cham: Springer. (An interdisciplinary volume that expounds 
upon a bottom-up approach to the challenges of applying causal knowledge in modern clinical 
practice.)

• Cairney, P. (2016) The politics of evidence-based policy, Basingstoke: Palgrave Macmillan. 
(An extended treatment of the complexities surrounding and aŴecting the policy process.)

• Cartwright, N. D., and Hardie, J. (2012) Evidence-based policy: a practical guide to doing it 
better, Oxford: Oxford University Press. (A systematic and critical philosophical treatment of 
the role of evidence in supporting policy prescriptions.)
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42.1 Introduction

A large part of scientific practice consists of assessing and establishing causal knowledge (that 
is, knowledge about causal relations, causal processes, causal generalizations, causal evidence, 
and so forth). In this chapter, I focus on the question: what are the roles of scientific causal 
knowledge in relation to the evidential requirements of policy making? I begin by concisely 
reviewing the existing epistemological approaches in philosophy of science to the policy rel-
evance of causal knowledge. I identify the topics and questions on which these philosophical 
discussions have focused in the last three decades and show how, even if such contributions 
are illuminating and valuable, they only oŴer a partial account of the relation between causal 
knowledge and policy making.

I claim that the current philosophical views connecting causation and policy making can 
be characterized as top-down approaches, which start by investigating philosophical con-
cerns about causal inference and scientific evidence, and then make broad generalizations 
about the (potential) policy relevance of the posited philosophical conclusions. Drawing on 
insights from public policy research, I put forward some preliminary ideas toward an alterna-
tive bottom-up philosophical approach to the policy relevance of causal knowledge, that is, 
one that would start by recognizing concrete policy problems and specific causal and eviden-
tial requirements involved in dealing with such problems from a policy-making perspective, 
and only then proceed to examine how diŴerent causal notions and evidential methods could 
contribute to the aims of the policy-making process.

42.2 The standard view on the practical value of causal knowledge

The idea that knowledge about causal relations is valuable because it can be exploited for the 
attainment of practical goals seems rather straightforward and uncontroversial across disci-
plines. Knowing that oxygen is a cause of fire can be used to produce or to extinguish fire; 
knowing that exposure to asbestos is a cause of cancer can be used to prevent cancer; know-
ing that excess demand is a cause of price increases can help determine whether it is lucrative 
to trade certain commodities; or knowing that education is a cause of income can be used to 
earn higher income. Leuridan et al. (2008) have referred to this relatively simple idea as the 
“standard view on the practical value of causal knowledge” (p. 298), which they define as 
“the thesis that the practical value of causal knowledge lies in the fact that manipulation of 
causes is a good way to bring about a desired change in the eŴect” (Leuridan et al. 2008: 299). 
The basic intuition contained in the standard view suggests that if one knows that “X causes 
Y” is true, then one also knows that bringing about X is an eŴective way to bring about Y.

As Leuridan et al. (2008: 298–299) point out, the philosophical research on causation 
has typically taken the standard view as a given. For instance, Nancy Cartwright’s (1979) 
probabilistic account of causality is explicitly motivated by a formalized version of the stand-
ard view. As in other probabilistic accounts (e.g., Suppes 1970; Eells 1991), conditional 

• Dunn, W. (2016) Public policy analysis: an integrated approach, New York: Routledge. 
(A classic textbook oŴering a thorough characterization of the policy-making process.)

• Smith, K. B., and Larimer, C. W. (2013) The public policy theory primer, Boulder: Westview 
Press. (A good and easy-to-follow introduction to the history and research topics of public 
policy theory.)
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probabilities, subject to the right set of causal assumptions, can be used to establish whether 
causal claims like “X causes G” are true. Cartwright then points out that there is “a natural 
connection between causes and strategies that should be maintained: if one wants to obtain a 
goal, it is a good (in the pre-utility sense of good) strategy to introduce a cause for that goal” 
(Cartwright 1979: 431). And thus, the way causal knowledge connects to eŴective strategies 
is put as follows: if X causes G is true, then bringing about X “will be an eŴective strategy for 
G in any situation” (p. 432).

Relatedly, the standard view can also be found as one of the key drivers behind the sci-
entific aim of distinguishing genuine causes from spurious ones, since claims about genuine 
causation “are needed to ground the distinction between eŴective strategies and ineŴective 
ones” (Cartwright 1979: 420). Consequently, this view is (implicitly) embedded as a foun-
dational motivation in the literature on causal inference (see, e.g., Simon 1954; Spirtes et al. 
1993; Scheines 1997; Glymour 1997; Pearl 2000; Hoover 2001; Hitchcock 2001; Shadish 
et al. 2002; Morgan and Winship 2007; Angrist and Pischke 2015; Huntington-Klein 2022).

Overall, the standard view (namely, the idea that knowledge of true causal claims has 
practical value because introducing a cause is a good strategy to bring about a desired ef-
fect) has traditionally served philosophers as a good justification for why it is important to 
investigate the details of genuine causation and the epistemic merits of methods of causal 
inference employed in scientific practice. In real life, however, the ways science informs 
policy are of course much more complicated than the standard view can convey. If one is 
interested in a more comprehensive philosophical understanding of how scientific causal 
knowledge can inform, relate to, or take part in policy making, then various aspects of the 
standard view must be unpacked. Is there only one type of causal knowledge? If not, do 
distinct types of causal knowledge have diŴerent kinds of policy relevance? What does it re-
ally mean to have policy relevance (or practical value) in the first place? How exactly do we 
assess it? Is it really the case that all policy goals are accurately represented by the idea of 
bringing about a desired change in a (measurable and neatly defined) eŴect variable? If there 
are distinct kinds of policy goals, would it not make sense that the causal requirements for 
achieving those goals also be of diŴerent kinds? The fact that causal knowledge can tell us 
that bringing about a cause is a good strategy for bringing about a desired change in the ef-
fect seems like a promising starting insight, but it does not tell us anything significant about 
how to answer the kinds of questions raised above, or (as this chapter will illustrate) many 
other relevant questions concerning the interaction of scientific practice and policy making.

As important as the issue may be, the investigation of how science informs policy making 
has become a more noticeable topic of interest in philosophy of science only during the last 
30 years or so. The existing research, of what can be called the “first wave” of philosophi-
cal elaboration on the standard view, has for the most part been devoted to the thorough 
investigation of the varieties and epistemological intricacies of scientific evidence. The main 
aim of this research has been to oŴer a more substantial account of the evidential standards 
required to establish reliable causal knowledge that could be used to inform policy making. 
For exposition purposes, the explorations in philosophy of science of how causal knowledge 
relates to policy making can be summarized along three broad lines of research:

• Discussions on evidence diversity and the epistemic import of the diŴerent types of evidence 
that support scientific causal claims.

• Philosophical assessment of the evidence-based policy (EBP) movement, first in medical 
practice, and later more generally in various policy-oriented social sciences.

• Philosophical analysis of the so-called problem of external validity.
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I will briefly describe each of these lines of research in the following three sections. See also 
Jukola (this volume), Ghiara (this volume), Ilardo and Reiss (this volume), and Carusi (this 
volume), on diŴerent facets and diŵculties of using causal evidence in policy regulation.

42.3 Evidence diversity and policy making

There is a long tradition in philosophy of science of reflecting on how evidence can be best 
used to attain well-established knowledge (see Haack 1993; Mayo 1996; Achinstein 2003; 
Howson and Urbach 2005; Reiss 2011). More recently, part of this research has focused on 
analyzing the epistemic contribution of diŴerent types of evidence (evidence diversity) for 
the assessment of causal claims. The literature on evidence diversity often refers to typolo-
gies of evidence along several distinct dimensions, e.g., probabilistic versus mechanistic, 
or quantitative versus qualitative, or theory-based versus data-driven. Hence, the answer 
to the question “what is the best kind of evidence for supporting scientific causal claims?” 
varies depending on which of the alternative typologies of evidence one has in mind (see 
also Kelly, this volume). In actual cases of scientific practice, however, these typologies may 
overlap.

In an influential contribution, Russo and Williamson (2007) argue that there are at least 
two types of evidence commonly available to empirical scientists for establishing causal claims: 
diŴerence-making and mechanistic evidence. The most usual example of diŴerence-making 
evidence is probabilistic evidence, which broadly refers to (quantitative) results obtained us-
ing statistical analysis to estimate the influence that a change in one variable has over another 
variable on average, at the level of some properly defined population. By contrast, mechanis-
tic evidence, also broadly put, refers to (qualitative or quantitative) information about the 
existence of an underlying mechanism or a causal chain that links the posited cause to (and 
modulates its influence over) the posited eŴect, typically at a lower level of analysis than the 
general or population level.

Debates about diŴerence-making versus mechanistic evidence had previously emerged in 
connection to epistemological concerns about how to get more reliable causal explanations 
(e.g., Elster 1989; Little 1991; Bunge 1997; Machamer et al. 2000; Hedström 2005; Glennan 
2017). Using more recent terminology, the same explanatory concern can be expressed as how 
best to establish what Woodward and Hitchcock (2003) have referred to as explanatory gen-
eralizations, which are invariant causal generalizations that can be used to answer relatively 
specific what-if-things-had-been-diŴerent questions. See Fagan (this volume) for a critical sur-
vey of traditional accounts of causal explanation.

Russo and Williamson (2007) famously suggest—in what has come to be known as the 
Russo-Williamson thesis—that to properly establish a causal claim, scientists require both 
probabilistic (diŴerence-making) evidence and also evidence of a mechanism connecting the 
cause to the eŴect. This thesis has typically been supported and exemplified with cases from 
the health sciences (Parkkinen et al. 2018), such as the connection between smoking and 
lung cancer (Gillies 2011) or research on the eŴects of medical drugs (Aronson et al. 2018), 
whereas attempts to proclaim its significance for establishing causal relations in the social 
realm remain quite controversial (see, e.g., Steel 2004; Reiss 2007; Claveau 2012; Moneta 
and Russo 2014; Marchionni 2017; Ylikoski 2017; Shan and Williamson 2021; Beach 2021; 
Runhardt 2022; Ghiara 2022). Unsurprisingly, the specifics of what counts as a mechanism or 
as mechanistic evidence vary greatly from context to context, and from discipline to discipline, 
which has contributed to making the epistemic role of mechanisms in science an extremely 
prolific topic of philosophical analysis, speculation, and debate during the last two decades 
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(see Illari 2011; Glennan and Illari 2017; Marchionni and Reijula 2019; Jiménez-Buedo and 
Squitieri 2019; Weber, this volume).

Most of the research on the epistemology of causality does not typically make any substan-
tial distinction between assessing the reliability of causal claims and assessing that of policy 
prescriptions. The latter are taken as special cases of the former and, consequently, there is a 
tendency to assume that policy prescriptions can be straightforwardly evaluated with the same 
evidential standards and methods used to test causal hypotheses in scientific practice. Accord-
ingly, philosophical reflections on what type of evidence is the best to inform policy making 
emerged as a natural extension of the general discussion on the epistemic import of evidence 
for establishing scientific causal claims.

For instance, following a similar argumentation to those used in defending the Russo-
Williamson thesis, mechanistic evidence has been put forward as indispensable for the policy 
relevance of causal claims (e.g., Weber 2007; Grüne-YanoŴ 2016), or as an epistemically 
crucial complement to other types of diŴerence-making evidence to support policy-oriented 
causal conclusions in general (e.g., Clarke et al. 2014; Marchionni and Reijula 2019; Shan 
and Williamson 2021). There are also some proposals of evidential pluralism in which no 
particular type of evidence is said to be indispensable or having priority in the assessment of 
policy-oriented causal claims (e.g., Claveau 2011, 2012; Stegenga 2022).

It should be noted that all these philosophical studies are valuable and insightful contribu-
tions in relation to a specific aim: to assess the epistemic merits of diŴerent types of evidence 
in relation to the scientific goal of establishing causal claims which, in turn, could potentially 
be useful for informing policy decisions. But is this literature on the epistemic import of scien-
tific evidence also suitable for answering the evidential questions that actually emerge in the 
process of policy making?

42.4 Philosophy of science and evidence-based policy

During the 1980s, researchers in medical science started advocating an allegedly more evi-
dence-based approach to scientific practice. This standpoint emerged as a reaction against pre-
vious research practices based on what were often considered low-quality and not-so-reliable 
forms of evidence (e.g., expert opinions, common sense, informal traditional conventions, 
and the like). The main idea motivating the evidence-based medicine (EBM) approach was 
that researchers should use more “scientific” and systematic evidence-evaluating standards 
and methods to establish causal knowledge (Cochrane 1972; Guyatt et al. 1992; Sackett et al. 
1996; Petty 2006). In this context, “scientific” means conducive to high and measurable levels 
of accuracy, combined with a minimum amount of subjective influence on the research out-
comes. Accordingly, EBM supporters considered randomized controlled trials (RCTs) as the 
most scientific of the available evidential methods and promoted the use of rankings of evi-
dential methods from those with allegedly more to those with less scientific validity. See Kelly 
(this volume) for a more detailed description and assessment of EBM, specifically in the UK.

The tenets of EBM have quickly spread to other policy-oriented disciplines such as political 
science, development economics, criminology, sociology, to name a few, in what can be seen 
as a broader evidence-based policy (EBP) movement. As a notable example, EBP has had an 
obvious influence on economic policy evaluation in the form of what has been called the “em-
pirical” or “credibility turn” in economics (Angrist and Pischke 2010). Advocates of this ap-
proach promote the use of design-based empirical techniques as the most scientifically reliable 
methods to assess the eŴectiveness of policy programs (see, e.g., Cohen and Easterly 2009; 
Banerjee and Duflo 2011). Design-based observational studies are evidential methods founded 
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on the potential-outcomes framework of causal inference, such as instrumental variables, dif-
ference-in-diŴerences, regression discontinuity, and the like (see Holland 1986; Morgan and 
Winship 2007; Angrist and Pischke 2015; Huntington-Klein 2022; Runhardt, this volume).

By the turn of the 21st century, philosophers of science began scrutinizing the guidelines 
and rankings of the evidential methods promoted by the EBM (e.g., Worrall 2002, 2007; Cart-
wright 2010; Howick 2011), and subsequently also the methodological procedures defended 
by the more general EBP movement (e.g., Cartwright and Stegenga 2011; Cartwright and 
Hardie 2012; Sampson et al. 2013; Gondolf 2015; Cairney 2016; StaŴord and Mears 2015). 
Acknowledging that philosophy of science has a long tradition of studying the epistemology 
of evidence, Worrall (2002) urged philosophers to direct their intellectual eŴorts to scrutiniz-
ing EBM, with the aim of developing “a fully coherent, articulated and detailed account of the 
correct relationship between the evidence and various therapeutic and causal claims” (p. 317). 
In Worrall’s view, EBM clearly was “an area where philosophers of science can, for once, be 
of real practical value” (Worrall 2002: 317). During the last two decades, many philosophers 
of science have answered to this call.

Content-wise, philosophical analyses of EBM and EBP have focused on the assessment of 
the merits and problems of the evidential methods used to test policy-oriented causal claims. 
In particular, the view that RCTs are the best type of scientific evidence to support causal 
claims (together with meta-analyses and systematic reviews of RCTs) has been heavily con-
tested. The main criticism has been that it is not at all obvious why RCTs would necessarily 
have higher epistemic weight, in comparison to other types of evidential methods, and in all 
contexts and situations (see, e.g., Ashcroft 2004; Borgerson 2009; Worrall 2002, 2007; Cart-
wright 2006, 2009, 2010; Howick 2011; Stegenga 2011).

Debunking RCTs as the gold standard of empirical evidence has triggered renewed reflec-
tions on the epistemic virtues of alternative types of evidential methods, such as observa-
tional studies (e.g., Black 1996; Benson and Hartz 2000), expert knowledge (e.g., Selinger 
and Crease 2006; Collins and Evans 2007; Martini and Boumans 2014), case studies (e.g., 
Gerring 2007; Ruzzene 2012; Crasnow 2012), process-tracing methods (Beach and Pedersen 
2013; Bennett and Checkel 2014; Ruzzene 2014; Crasnow 2017; Zahle, this volume), and 
other forms of qualitative evidential techniques (e.g., Silverman 2001 [1993]; Swann 2006). 
Therefore, the ongoing debate on EBP has also fostered increasing philosophical interest in 
another form of evidential diversity, this time not about types of evidence but about diŴerent 
methods of causal inference.

One final issue to point out in relation to EBP is that, regardless of all the careful and 
thorough research that has been produced by philosophers on the epistemic limitations of 
the evidential methods promoted by EBP (such as experimental, quasi-experimental, and ob-
servational designs), these empirical techniques continue growing in popularity among social 
scientists at the expense of other alternative non-quantitative or non-experimental methods 
(Sampson et al. 2013; Kvangraven 2020a; Khosrowi 2021). Moreover, the hype has spread 
among and influenced the policy makers’ circles as well (Bédécarrats et al. 2017; Boswell 
2018).

42.5 The so-called problem of external validity

As described in the previous section, the EBP approach is based on the idea that improving 
the evidential standards of science by using the best methods of causal inference will result in 
scientific knowledge that is more reliable for informing policy prescriptions. And ideally, as 
happens with some well-established medical treatments, well-established policy prescriptions 
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are expected to be generalizable to other populations and contexts in addition to those in 
which the policies have been tested. In relation to this expectation, another philosophical criti-
cism raised against the EBP movement has been that it often ignores, or takes lightly, what 
has been labeled “the problem of external validity.” In philosophy of science, the problem of 
external validity is understood as the diŵculty of knowing with certainty the requirements 
that could epistemically justify the extrapolation of causal results from one setting to another 
(Cartwright and Hardie 2012).

It should be noted that, in philosophical discussions of the policy relevance of causal knowl-
edge, the notion of “external validity” has commonly been taken out of its original experi-
mental context and meaning (e.g., Cook and Campbell 1979; Shadish et al. 2002), which has 
sometimes led to confusion and perhaps unnecessary controversies (see Jiménez-Buedo 2011; 
Jiménez-Buedo and Russo 2021; Blanco-Sequeiros and Mireles-Flores 2024). In philosophi-
cal treatments, external validity is typically equated to the necessary and suŵcient evidential 
conditions for extrapolating causal eŴects from one population to another (Cartwright 2009, 
2012; Muller 2014, 2015; Deaton and Cartwright 2018; Reiss 2019). However, on other oc-
casions it has also been taken to mean the abstract generalizability of theoretical claims (Rol 
2008), the transportability of causal information from one type of study design to another 
type (Pearl and Bareinboim 2014), or the requirements for expecting causal results to keep 
obtaining in the (long-term) future (Weber 2007).

In Cartwright’s view, EBP has failed to provide a good basis for eŴective policy because 
their preferred evidential methods do not deal properly with her version of the external 
validity problem (see Cartwright 2006, 2009). The EBP movement claims that RCTs are 
good evidence to support claims about implementing “T in order to bring about outcome 
O,” but Cartwright argues that RCTs only support “claims of one particular form, es-
sentially, ‘T causes O in particular circumstances X in particular population Φ’” (2009: 
129). But if the goal is to bring about outcome O in a diŴerent population, how can one 
be sure that T will be eŴective there as well? And “for what other populations can we 
expect these same conclusions to hold?” (2006: 986). Cartwright and other critics of EBP 
often discuss this problem with a focus on the results of RCTs, but the same concerns 
about the reliability of extrapolating causal results would aŴect most, if not all, types of 
causal-inference methods.

The philosophical study of the policy relevance of causal knowledge has taken the problem 
of external validity as a major concern. Cartwright has produced a substantial amount of 
research defining and exposing the external validity problem as well as searching for solutions 
to it (e.g., Cartwright 2012, 2013). Cartwright and Efstathiou (2011) elaborate an account of 
evidence for use that recommends taking into consideration all the contextual causal condi-
tions (enabling and disturbing factors) that are relevant for the causal eŴect to obtain. Then 
Cartwright and Hardie (2012) develop a conceptual framework for dealing with the problem 
of external validity, which involves a characterization of the conditions under which it would 
be epistemically justified to predict, from the truth of a causal claim in one situation, the truth 
of the same claim in a diŴerent situation.

Many philosophical studies on the problem of external validity for policy-oriented research 
have essentially followed or challenged Cartwright’s pioneering studies. The general consensus 
has been to keep trying to conceptually or formally characterize the necessary and suŵcient 
evidential conditions for successful extrapolation of causal eŴects (Steel 2010; Bareinboim 
and Pearl 2013; Muller 2014, 2015, 2020, 2021; Khosrowi 2019a, 2022). Whereas a few 
more pragmatically driven studies have instead focused on exploring how and to what extent 
the outcomes of diŴerent types of empirical research could contribute to making inferences 
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about particular, localized, and contextual policy concerns (e.g., Deaton 2009; Olsen et al. 
2013; Claveau and Mireles-Flores 2014, 2016; Ruzzene 2015; Schork 2015; Anjum 2016; 
Peters et al. 2017; Anjum and Mumford 2017; Khosrowi 2019b; Favereau and Nagatsu 2020; 
Mireles-Flores 2022). While the extrapolation of causal results is certainly a topic of impor-
tance in the context of policy making, it definitely does not exhaust the spectrum of philo-
sophical and practical problems related to causation and causal inference that are relevant to 
the process of policy making.

42.6 Top-down versus bottom-up philosophical approaches

The lines of research summarized in the previous sections have largely followed what can be 
called a top-down approach: start with a given causal question of philosophical interest, de-
velop a “philosophical account,” and then move, only secondarily, to check whether there are 
any potential and broadly characterized policy implications that may (at least conceptually) 
follow. The studies produced have indeed contributed to begin unpacking the standard view, 
and to that extent they have been relevant for understanding the role of causal knowledge in 
the process of policy making. Nevertheless, these contributions still adopt a rather idealized, 
linear, and unidimensional depiction of the relation between scientific knowledge and policy 
making. And, consequently, they are all carried out in abstraction of the real practice and 
dynamics of the policy-making process.

For instance, virtually all accounts referred to in the previous section treat “policy” as a 
vaguely accounted for notion and focus almost exclusively on analyzing, clarifying, and as-
sessing causal notions (e.g., scientific evidence, mechanisms, external validity) and evidential 
methods (e.g., RCTs, field experiments, process tracing, simulations, expert assessment). The 
main aim in these studies is to assess the epistemic import and reliability of the scientific prac-
tices of knowledge production. But then, it is typically assumed that whatever policy relevance 
the notions and methods produced may have follows exclusively from those epistemological 
considerations.

Knowing what is the best scientific evidence for establishing causal relations falls very 
short of knowing the evidential requirements for achieving eŴective policy making. Ig-
noring this diŴerence could generate hazardous unintended gaps between what scientific 
researchers produce as causal evidence, and the actual evidential needs of policy making 
(see Mireles-Flores 2022). Confusing causal eŵcacy with policy eŴectiveness could lead 
to what Cartwright calls “the narrow perspective of the experimenter,” that is, “The 
experimenter asks, ‘To what is my experiment relevant?’ The policy maker instead needs 
to ask—‘What is relevant to my policy hypothesis?’” (Cartwright 2009: 133). I believe 
that a similar “narrow perspective” can be observed in the way philosophers of science 
have tended to approach the connection between causal knowledge and policy making. 
The philosopher of science asks, “To what policy is my philosophical account relevant?” 
while what the policy maker needs to know is, “What insights are relevant to my policy 
problem?”

To be clear, top-down approaches have shed significant light on the epistemic details of 
causal knowledge. And investigating, characterizing, and assessing the epistemic aspects of 
causal concepts, causal evidence, evidential methods, and their potential practical value is part 
of understanding the interaction between scientific knowledge and policy making. My point, 
however, is that top-down studies are just not suŵcient, since fundamental notions such as 
“policy,” “policy goal,” or “policy process” are left almost entirely unanalyzed, mostly taken 
for granted, understood superficially or in general terms, and their broad assessment often 
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taken as a self-evident consequence of getting the epistemology of causal knowledge right. 
Moreover, top-down analyses, at best, tend to be meant to uncover relevant epistemological 
features of the evidence or of the causal methods used to establish policy-related causal claims. 
At worst, however, they are merely meant to defend an abstract or conceptual philosophical 
position (ultimately detached from any concrete policy goal or problem).

I propose that one could alternatively follow a bottom-up approach: start by engaging 
directly with the way in which concrete real-life policy problems and goals are construed 
by policy makers, trying to thoroughly understand the local and diverse aims and evi-
dential requirements for dealing with the problems in the varying contexts of the policy 
process. Then at the next step, in the light of the specifics of the issue, one can look for 
the relevant causal theories, accounts of evidence, and causal methods that could better 
suit the diŴerent requirements of the policy-making process in question. See Rocca, Anjun, 
and Andersen (this volume), Jukola (this volume), Ghiara (this volume), Ilardo and Reiss 
(this volume), and Carusi (this volume), for studies very much in line with the spirit of a 
bottom-up approach.

To put my proposal in perspective, let me oŴer a concise summary of the story so far. For 
most of the 20th century, the standard view about how causal knowledge has practical value 
was taken for granted and mostly referred to as a basic motivating intuition behind studying 
causation and causal inference. But what exactly such “practical value” amounts to was never 
systematically analyzed. Then, in recent decades, philosophers concerned with how scientific 
knowledge interacts with social and policy issues began investigating more in depth the va-
rieties, and epistemic particularities of diŴerent causal and evidential notions employed in 
scientific practice. This has led to an extremely valuable collection of epistemological insights 
and accounts of scientific evidence, evidential diversity, causal inference, extrapolation, and 
other causality-related topics, together with some tentative elaborations on how these insights 
could have implications for policy making. Understandably, this research has focused on un-
packing and assessing the roles of causality and evidence mainly on the scientific side of the 
interaction, leaving the details of the policy-making side relatively unexplored. Nevertheless, 
it seems to me that it is now high time that philosophers interested in the policy relevance of 
science begin engaging more deeply with the process of policy making in its own right. In the 
next section, I will put forward some concrete ideas, although mainly programmatic, about 
how this could be done.

42.7 Toward a bottom-up approach to the policy relevance of 
causal knowledge

There is a large and very rich literature on public policy which, in contrast to philosophical 
accounts, takes the “policy” side of the evidence-policy interaction as the main subject of 
analysis. Public policy research is a relatively young discipline, with a history that dates back 
to the 1950s, and is considered “a field that is at least as much a science as it is an art or a 
craft” (Smith and Larimer 2013: 2). There are at least two insights from public policy stud-
ies that could be useful to guide a more promising philosophical investigation of the relation 
between scientific causal knowledge and policy making.

First, in public policy the notions of “policy” and “policy making” are understood as a 
complex dynamic process composed of several stages, including agenda setting, policy formu-
lation, legitimation, implementation, evaluation, maintenance, termination, and prevention. 
There have been several models and detailed characterizations of the policy process and its 
distinct stages (see Birkland 2016; Dunn 2016; Hill and Varone 2016; Kraft and Furlong 
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2017), so there is no one absolute or ultimate theory about which stages may or may not 
obtain in diŴerent policy processes. Instead, the model is employed by the researchers to bring 
systematic coherence and to help clarify the distinct elements, aims, and agents that take part 
in the policy-making process (Smith and Larimer 2013: 27–33). See Grin (this volume) for a 
more focused look at some of the stages of the policy process.

Second, there is a plethora of discussions and substantial characterizations of many of the 
potential enabling and disturbing factors that can aŴect the outcomes of policy making, such 
as ideologies, power imbalances, translation problems, political interests, institutional set-
tings, and the like (Cairney 2016). These factors play a crucial role in public policy studies, 
not only by interfering with, mediating, or counterbalancing the attainment of the final policy 
goal, but much more specifically by means of systematic interactions at each of the diŴerent 
stages of the policy process (Head 2013; JasanoŴ 2013).

The study of policy making as a dynamic process, and the detailed investigation of the dif-
ferent factors that could influence the process at each stage, may explain why public policy 
scholars have often been rather critical of the simplistic depiction of policy making, and of the 
restricted understanding of science-policy interactions that are inherent in the EBP movement 
(Newman 2016). For instance, some authors have criticized how EBP research tends to inves-
tigate causal relations between two (or a relatively small well-defined system of) measurable 
variables, as if they could really be properly understood in isolation from the social context of 
the policy process in which they operate (e.g., Greenhalgh and Russell 2009; Bédécarrats et al. 
2017; Kvangraven 2020b). Other critics have pointed out the role of political and ideological 
interests behind the (supposedly objective) scientific results obtained using EBP methodologies 
and are suspicious of undisclosed non-epistemic interests aŴecting (or biasing) the interaction 
between scientific researchers and state governments. This has led to the evidence favored 
by EBP being referred to sarcastically as “policy-based evidence” (e.g., Marmot 2004; Head 
2013; Strassheim and Kettunen 2014; Boswell 2018). Remarkably, these lines of criticism 
have seldom been carefully considered in the philosophical literature.

By taking seriously the relevant insights from public policy research about the dynamic 
nature of the policy process, philosophers of science might finally be able to open the policy 
black box and be better equipped to contribute more relevant bottom-up studies about the in-
teraction between causal knowledge and policy making. One way to proceed would be to start 
by identifying and interpreting the various challenges at each distinct stage of a policy process 
in relation to a particular policy goal, and only after that perhaps climb up to the rich philo-
sophical library of conceptual frameworks and accounts to gather the appropriate tools that 
could help us contribute to the understanding of the science-policy interaction under study.

A straightforward and significant consequence of adopting a bottom-up approach like the 
one advanced here would be that, by considering and interpreting policy making as a process 
with clear stages (and each stage with distinct aims and requirements), one could analyze and 
assess separately and more precisely how diŴerent types of causal knowledge and evidential 
techniques play diŴerent roles at each distinct stage of the policy process. Thus, instead of 
general philosophical debates about whether a scientific claim is policy relevant or not, or 
about which particular type of evidence or inferential method is better or worse for “policy 
purposes” overall, the discussion could be refocused toward more localized and informative 
concerns, such as which pieces of causal knowledge, evidential methods, or mediating con-
textual factors are more or less relevant, and in what ways, to the specific aims and evidential 
requirements at each of the diŴerent stages of the policy process.

As an illustration, the longstanding debate on whether diŴerence-making or mechanistic 
evidence is the best evidence for policy could be expressed in slightly diŴerent terms. Instead 
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of asking what the best evidence is that scientists should be putting forward to support policy 
prescriptions, or to best attain policy goals, we can now ask: in relation to a particular policy 
problem, what are the evidential requirements at each of the various stages of the policy pro-
cess that will be conducive to attaining the policy goal at hand? The “diagnostic stage” may 
require forms of qualitative evidence, expert opinion, or some type of mechanistic evidence 
to figure out the causal and contextual characteristics of the policy problem, whereas at other 
stages, such as “implementation” or “evaluation,” quantitative and probabilistic evidence, 
perhaps in combination with expert contextual accounts, may have a more substantive evi-
dential role.

As soon as we realize that policy making cannot be reduced to changing the value of a 
unidimensional output variable by intervening in its causes, it becomes clear that there is no 
reason to presuppose that there is one universal evidential recipe that would be the best for 
policy making. Hence, general philosophical claims of the form “the such-and-such type of 
evidence is necessary for policy” are, from a policy-making perspective, rather ambiguous 
and uninformative. Is the evidence meant to contribute to the diagnosis of the policy prob-
lem? To the deliberation of potential alternative solutions? To the decision process about 
which is the best solution in this case? To the implementation plan? For what precise eviden-
tial need in the policy process is the evidence supposed to be crucially relevant? Moreover, 
policy problems are extremely diverse in character and scope, and the details and required 
stages of the policy process to deal with such problems will be just as diverse.

Another potential consequence of adopting a bottom-up approach could be a reconsidera-
tion of the diŵculties concerning evidence amalgamation or integration, and the role of mixed 
methods of causal inference in relation to policy making. The idea behind current research on 
these topics is that employing a variety of types of evidence to establish a causal claim makes 
the claim epistemically more robust. So philosophers have been investigating how it is possible 
to combine diŴerent types of evidence to support a causal conclusion. However, diŴerent types 
of evidence are often incompatible, discordant, or incomparable, which has been considered 
problematic for evidence amalgamation (Kuorikoski and Marchionni 2016).

In policy making, diŴerent pieces and kinds of evidence have concurrent roles throughout 
the policy process, not necessarily to support a single causal hypothesis in isolation but rather 
to justify or support the several interrelated but distinct causal claims that are relevant at each 
stage of the policy process. DiŴerent types of evidence and evidential methods are all “com-
bined” so to speak through the whole policy process, but they need not be amalgamated, or 
integrated, or mixed, into a single research study or in the form of an ultimate causal result. 
Thus, formal issues like incompatibility or incomparability of evidence are not automatically 
problematic in relation to the use of diŴerent types of evidence in policy making, at least not 
in the same way in which these issues may be problematic for assessing and establishing a 
scientific causal hypothesis by using a variety of types or sources of evidence. Nevertheless, a 
careful and fresh analysis of what kinds of evidence integration or amalgamation may or may 
not be required within each of the diŴerent stages of the policy process appears to be a wide 
unexplored area for philosophical investigation.

Similarly, in relation to the philosophy of mixed-methods research, which purports to com-
bine qualitative and quantitative evidence to establish a causal hypothesis in the same study 
design (see Teddlie and Tashakkori 2009; Parkkinen et al. 2018; Runhardt 2021; Shan 2022; 
Kuorikoski and Marchionni 2023), an entirely new question to explore would be: which 
kinds of evidential requirements within a process of policy making may call for employing 
mixed-methods research? The key point to note is that the role of mixed methods in policy 
making need not be identical to their role in scientific practice, since the main concern of 
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policy making is not necessarily to mix diŴerent types of evidence to establish one single 
causal claim but rather to use all available relevant (varieties of) evidence to assess and sup-
port diŴerent claims throughout the distinct stages of the policy process.

42.8 Conclusions

The ways in which scientific causal knowledge relates to policy making in real-life situations are 
much more intricate than existing philosophical accounts manage to convey. In this chapter, I 
surveyed the main lines of philosophical research on the policy relevance of causal knowledge 
and argued that regardless of the available valuable contributions to the topic, the “policy” side 
of the science-policy interaction has mostly remained unexplored. I claimed that the existing 
research tends to follow a top-down approach, which is mainly motivated by conceptual philo-
sophical concerns about causal inference and scientific evidence, and contented with making 
general claims about the (potential) policy relevance of the posited philosophical conclusions.

After pointing out the limitations of the top-down approach, I put forward some initial 
programmatic ideas toward an alternative bottom-up philosophical approach to the policy 
relevance of causal knowledge. My proposal draws on insights from public policy research, 
namely, that policy making is a dynamic process, including distinct stages, with distinct aims 
and evidential requirements emerging at each stage of the policy process. Thus, diŴerent forms 
of evidence and causal methods are called upon to play diverse roles throughout the entire 
process. This view contrasts with the existing philosophical research that tends to take the 
notion of a “policy goal” as a unidimensional outcome variable.

Even if the specifics of my proposal as presented here require further elaboration and de-
bate, the main purpose of this chapter is to make evident why the policy process should not re-
main unanalyzed in philosophical accounts that aim at oŴering meaningful insights about the 
ways science interacts with policy making. Opening the black box of the policy process and 
engaging in bottom-up research are crucial steps toward bringing out philosophical studies of 
the policy relevance of causal knowledge that (in line with Worrall’s hope) could, moreover, 
be of “real practical value.”
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