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Introduction  
 
 
The Personal Responsibility and Work Opportunity Reconciliation Act (PRWORA) of 1996 
launched the greatest changes in American welfare policy since the 1935 Social Security Act 
created Aid to Dependent Children as a program for widows and their children.  Among many 
other changes, PRWORA put time limits on the receipt of welfare, required that most recipients 
work, and eliminated the entitlement status of welfare.  The “work-first” orientation of 
PRWORA was partly based upon field experiments undertaken in California that had shown that 
many welfare recipients could be moved quickly from welfare to work.  But many elements of 
PRWORA, such as time limits, were essentially untested, and their inclusion in the legislation 
was the consequence of political sentiments rather than solid evidence about their effects.  The 
evaluation of these features of welfare reform, therefore, had to take place after implementation, 
and the far-reaching nature of these changes has made it virtually impossible to use experimental 
methods. 
  
This report is about the problems of establishing causal impacts when experimental methods are 
not available and when “observational data” must be used.  These data are typically information 
about outcome variables such as the welfare caseload or the earnings of welfare recipients and 
the economic, demographic, and programmatic conditions that affect them.  Because outcome 
variables are usually affected by many different factors, it is very difficult to separate out the 
impacts of program features from changes in the economy, in birth rates, or other factors that 
affect welfare outcomes.  Statistical and econometric methods, such as regression analysis, have 
been developed to analyze these kinds of data and to separate out the impacts of each factor.  
These methods are very sophisticated, and they can be useful when the assumptions underlying 
them are met.  Unfortunately, it is often hard to test these assumptions and to know whether or 
not they hold.   One of the major goals of this report is to provide welfare researchers with a 
better sense of what these assumptions are and the likelihood that they hold with welfare data.   
  
The work in this report takes advantage of the fact that the state of California has very rich data 
on 58 different counties.  These data include welfare caseloads, welfare starts, welfare 
terminations, economic conditions, demographic trends, and other features of each county.  In 
future work, we will use even richer data on individuals on welfare in California.  In this report, 
“aggregate” data on California’s 58 counties are used to see how well models of caseloads can 
predict future caseloads.1  If this prediction can be done well, then when policy changes are 
made, the difference between the predicted caseloads under the old policy and the actual 
caseloads under the new policy can be used as a measure of the impact, or the causal effect, of 
the new policy. 
 
Roadmap to the Report 
 
The report has three overall parts.  The first two chapters discuss general issues about causality 
that inform the remainder of the report.  Those interested in the empirical findings might want to 
                                                 
1  We actually do not directly predict the number of caseloads.  Rather we predict welfare starts and terminations 
which make it possible to predict future caseloads as the current caseload minus future terminations plus future 
starts.   
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skip these chapters.  The next chapter discusses how statistical methods try to solve these 
problems, and those familiar with statistical methods might want to skip this chapter as well.  
The final three chapters present our empirical results using California data.   
 
These three final chapters explore the feasibility of using county-level aggregate data on 
entrances and exits to welfare for evaluating the causal impact of welfare reform on welfare 
caseloads.  Our approach relies upon being able to make predictions about what would have 
happened in the absence of some change.  These predictions are sometimes called 
“counterfactuals” because they are counter to fact statements.  They are easily identified because 
they describe what “would” have happened in the absence of some program changes.  Thus, if 
we can successfully predict welfare caseloads in the future by assuming that present programs 
and trends continue, then when program changes occur, we can use these counterfactual 
predictions as statements about what would have happened to the caseload if the program 
changes had not occurred.  Then any differences between the caseload that is predicted based 
upon past trends and the caseload that is observed after the program changes are implemented 
can be attributed to the program changes.  The program changes can be considered the cause of 
the differences.  Our analysis explores how well we can predict caseloads when there have been 
no program changes.  If we do well in these circumstances, then we can probably assume that we 
would probably do well when there is a program change.  Consequently, we can evaluate the 
impact of the program change.   
 
This simple approach, however, is fraught with difficulties.  The first two chapters on causality 
set out some of the theoretical limitations.  Chapter 1 explores the strengths and weaknesses of 
the counterfactual definition of causality, and it suggests that we might like to know more in 
order to make reliable causal statements.  This chapter shows that the counterfactual definition 
has great merit, but it can fail unless care is taken to define the counterfactual properly.  The 
counterfactual approach also neglects two other aspects of good causal inference, the 
demonstration that the putative cause actually manipulated something to cause the outcome and 
the description of a theoretically compelling mechanism that links the cause with the effect.  The 
last three chapters focus on the problem of defining the counterfactual correctly, but they also 
sometimes mention the importance of establishing manipulation and mechanism.   
 
Chapter 2 shows how experimental methods use control groups to get a handle on counterfactual 
outcomes, and the chapter demonstrates the difficulties of getting comparable counterfactuals 
with observational studies.  This chapter provides a picture of the strengths and limitations of 
experimental and observational methods.  These general chapters are followed by Chapters 3 
through 6 which explore how caseload forecasting methods can be used to evaluate welfare 
policies in California.   Chapter 3 discusses specific statistical methods for estimation, 
forecasting, and evaluating model uncertainty.  These methods are described in standard 
econometrics textbooks, but we have provided a synopsis of them that might be useful to those 
who are not familiar with modern time-series, time-series cross-sectional, and other econometric 
methods. 
 
Chapter 4 describes the aggregate caseload data that is available for California’s 58 counties.  
Although this chapter is in one sense merely a recounting of the available data, it serves a much 
more fundamental purpose as well.  The data that are available limit the kinds of counterfactual 
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predictions that can be spun out.  If the data omit some important determinants or features of 
welfare caseloads, then the counterfactual predictions produced with our econometric models 
will be suspect.   
 
Finally, Chapters 5 and 6 apply these methods to California caseload prediction and forecasting.  
Chapter 5 estimates a series of increasingly more sophisticated and complex models.  Chapter 6 
uses the best of these models to make unconditional out-of-sample forecasts of welfare starts and 
terminations in California.  This chapter ends with a discussion of the magnitude of the policy 
impact that could be reliably detected with these methods.   
 
Our results are frankly disappointing.  Despite our best efforts, we are wary of the predictions 
that we make with our statistical models, and we worry that they would be unable to support a 
strong inference about the impact of program changes.  Our predictions do not do a good job of 
matching caseloads when there are no program changes, and there is evidence that our models 
may be missing some important determinants of caseloads.  In short, we are not sure that we can 
make very reliable counterfactual statements so that we cannot reliably evaluate program 
impacts.  
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Chapter 1 Causality 
 
 
1.1 Causality and Counterfactuals 
 
Why do we care about establishing causal connections?  One answer is that humans depend upon 
causation all the time to explain what has happened to them, to make realistic predictions about 
what will happen, and to affect what happens in the future.  Not surprisingly, we are inveterate 
searchers after causes.  Almost no one goes through a day without uttering sentences of the form 
“X caused Y” or “Y occurred because of X,” even if the utterances are for the mundane purposes 
of explaining why the tree branch fell (“the high winds caused the branch to break and gravity 
caused it to fall”), why we will be late to work (“the traffic congestion will cause me to be late”), 
or why we won’t return a phone call (“because I do not want that person to bother me again”).  
All these statements have the same form in which a cause (X) leads to an effect (Y).1   
 
Social scientists typically deal with bigger and more contentious causal claims such as: 
 

“Strict work requirements cause people to leave welfare faster.” 
 
“A good economy causes people to get off welfare and to stay off welfare.”  
 
“PRWORA caused the welfare caseload to decline.”   

 
These are bigger causal claims, but the form of the statement is the same.2  The goals are also the 
same.  Causal statements explain events, allow predictions about the future, and make it possible 
to take actions to affect the future.  Knowing more about causality can be useful for social 
science researchers.   
 
Causal statements are so useful that most people cannot let an event go by without asking why it 
happened and offering their own “because”.  They often enliven these discussions with 
counterfactual assertions such as “If the cause had not occurred, then the effect would not have 
happened.”  Counterfactuals are closely related to causal statements.  A counterfactual is a 
statement, typically in the subjunctive mood, in which a false or “counter to fact” premise is 
followed by some assertion about what would have happened if the premise were true.   For 
example, from about 1993 to 2000, the American economy performed very well, and the 
performance of the economy is one possible explanation for the dramatic reduction in welfare 
caseloads that occurred from about 1995 onwards.  Some observers, however, have argued that 
welfare reform did much of the work in reducing caseloads so that “if we had not had welfare 
reform, then there would not have been such a sharp decline in the welfare caseload.”  The 
statement uses the subjunctive (“if we had not had welfare reform, then there would not have 
                                                           
1  The word “because” suggests that an explanation is being offered as well as a causal process.  One way of 
explaining an event is identify a cause for it.   
2  Some philosophers deny that causation exists, but we agree with the philosopher D.H. Mellors (1995) who says:  
“I cannot see why.  I know that educated and otherwise sensible people, even philosophers who have read Hume, 
can hold bizarre religious beliefs.  I know philosophers can win fame and fortune by gulling literary theorists and 
others with nonsense they don’t themselves believe.  But nobody, however gullible, believes in no causation (page 
1).”   
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been….”), and the premise is counter to the facts.  The premise is false because welfare reform 
did occur in the real world as it unfolded.  The counterfactual claim is that without welfare 
reform, the world would have proceeded differently, and we would not have had such a large 
caseload reduction (even with the strong economy.)  Is this counterfactual true?   
 
The truth of counterfactuals is closely related to the existence of causal relationships.  The 
counterfactual claim made above implies that there is a causal link between the passage of 
PRWORA (the cause X) and the decline in welfare caseloads (the effect Y).  The counterfactual, 
for example, would be true if PRWORA did cause the reductions in caseloads through its 
emphasis on welfare to work or on time limits.  Therefore, if we had not made these changes in 
welfare, then we would not have had dramatic declines in welfare caseloads because welfare 
recipients would not have been encouraged to go to work and get off welfare.   
 
Another way to think about this is to simply ask what would have happened in the most similar 
world in which PRWORA did not pass.  Would the caseload declines still have happened?  One 
way to answer this question would be to rerun the world with the cause eradicated so that 
PRWORA was not passed.  The world would otherwise be the same.  The economy would still 
be strong from 1993 to 2000, Bill Clinton would still be President during this period, and George 
W. Bush would win the November 2000 election.  Everything else would be the same.  If the 
caseload reductions did not occur in this world, then we would say that the counterfactual is true.  
Thus, the statement that welfare reform caused the caseload reductions is essentially the same as 
saying that in the most similar world in which welfare reform did not occur, the caseload 
reductions did not occur either.  The existence of a causal connection can be checked by 
determining whether or not the counterfactual would be true in the most similar possible world 
where its premise is true.  The problem, of course, is defining the most similar world and finding 
evidence for what would happen in it.   
 
Consider the problem of definition first.  Suppose, as was the case, that in the real world, 
PRWORA was enacted, and it was enacted in a world with a strong economy.  Then consider 
two possible descriptions of the causal relationship between PRWORA and caseload reductions.  
In the economic sufficiency condition, the strong economy is sufficient for caseload reductions 
and PRWORA is not even necessary, so that in a world without PRWORA but with a strong 
economy there would still be caseload reductions.  Thus PRWORA should not be held 
responsible for them.  The economy would be the causal factor.  In the interaction condition, the 
strong economy is only necessary for caseload reductions and the stimulus of PRWORA must 
interact with it to push people off welfare so that in a world without PRWORA but with a strong 
economy there would be no caseload reductions.   Thus PRWORA should be held responsible 
for them; PRWORA is a causal factor. 
 
But now consider the conditions under which PRWORA was enacted and what it means for our 
definition of a most similar possible world.  Suppose that in a strong economy, the enactment of 
PRWORA was inevitable.  Then a closest possible world without PRWORA would also be a 
world with a weak economy, and in this world, there would never be caseload reductions no 
matter what the causal mechanism.  If the true relationship between PRWORA and caseload 
reductions is the economic sufficiency condition then the weak economy will insure that there 
are no caseload reductions.  If the true relationship between RPWORA and caseload reductions 
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is the interaction condition then the lack of both PRWORA and a strong economy will doubly 
insure there are no caseload reductions.  Thus, we would always conclude that PRWORA had an 
impact because we get caseload reductions when it is present and no caseload reductions when it 
is absent.   
 
The problem here is obvious, even if the economic sufficiency condition is the truth, PRWORA 
comes bundled with a strong economy so that it is impossible to describe a closest possible world 
in which PRWORA is absent and the strong economy is present.  Hence, we can be led astray 
into thinking that PRWORA is the causal factor when the economy is actually doing the work.  
This example demonstrates that defining the most similar possible world is a difficult task.   
 
Beyond these definitional questions about most similar worlds, there is the problem of finding 
evidence for what would happen in the most similar world.  We cannot rerun the world so that 
PRWORA does not pass.  What can we do?  Many philosophers have wrestled with this 
question, and we discuss the problem in detail later in the section on the counterfactual theory of 
causation.3  For now, we merely note that people act as if they can solve this problem because 
they assert the truth of counterfactual statements all the time.  
 
Causality is at the center of explanation and understanding, but what, exactly, is it?  And how is 
it related to counterfactual thinking?  Four distinct theories of causality, summarized in Table 
1.1, provide answers to these and other questions about causality.   Philosophers debate which 
theory is the right one.  For our purposes, we embrace them all, and we discuss them in more 
detail in the following pages.  Our primary goal is developing better social science methods for 
studying the impacts of welfare programs, and our perspective is that all these theories capture 
some aspect of causality.  Therefore, practical researchers can profit from drawing lessons from 
each one of them even though their proponents sometimes treat them as competing or even 
contradictory.   
   
We believe that a really good causal inference should satisfy the requirements of all four 
theories.  Causal inferences will be stronger to the extent that they are based upon finding all the 
following.   

(1) Constant conjunction of causes and effects required by the neo-Humean theory which 
requires this constant conjunction of cause and effect.   

(2) No effect when the cause is absent in the most similar world to where the cause is present 
as required by the counterfactual theory.   

(3) An effect after a cause is manipulated.    
(4) Activities and processes linking causes and effects required by the mechanism theory. 

 

                                                           
3  Standard theories of logic cannot handle counterfactuals because propositions with false premises are 
automatically considered true which would mean that all counterfactual statements, with their false premises, would 
be true, regardless of whether or not a causal link existed.  Modal logics, which try to capture the nature of necessity, 
possibility, contingency, and impossibility, have been developed for counterfactuals (Lewis, 1973a).  These logics 
typically judge the truthfulness of the counterfactual on whether or not the statement would be true in the most 
similar possible world where the premise is true.  Problems arise, however, in defining the most similar world.  
These logics, by the way, typically broaden the definition of counterfactuals to include statements with true premises 
for which they consider the closest possible world to be the actual world so that their truth value is judged by 
whether or not their conclusion is true in the actual world.    
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Table 1.1 
Four Theories of Causality  

 
 

 Neo-Humean 
Regularity Theory 

Counterfactual 
Theory 

Manipulation  
Theory  

Mechanisms and  
Capacities 

Major Authors  
Associated with 
the Theory  

Hume (1739); 
Mill (1888);  
Hempel (1965);   
Beauchamp & 
Rosenberg (1981)  

Lewis (1973a,b; 1986) 
 

Gasking (1955); 
Menzies & Price 
(1993);  
von Wright (1971)  
 

Harre & Madden 
(1975);  
Cartwright (1989); 
Glennan (1996);  

Approach to the 
Symmetric Aspect 
of Causality  

Observation of 
constant conjunction 
and correlation  

Consideration of truth of: 
“If the cause occurs then 
so does the effect” and “if 
the cause does not occur 
then the effect does not 
occur either”  

Recipe that 
regularly produces 
the effect from the 
cause. 

Consideration of 
whether there is a 
mechanism or 
capacity that leads 
from the cause to the 
effect.  

Approach to the  
Asymmetric 
Aspect of 
Causality  

Temporal 
precedence  

Consideration of the truth 
of: “If the effect does not 
occur, then the cause may 
still occur.” 

Observation of the 
effect of the 
manipulation  

An appeal to the 
operation of the 
mechanism 

Major problems 
solved. 

Necessary 
connection.   

Singular causation.  
Nature of necessity.   

Common cause and 
causal direction.   

Preemption. 

Emphasis on 
Causes of Effects 
or Effects of 
Causes? 

Causes of effects 
(E.g., Focus on 
dependent variable 
in regressions.)  

Effects of causes 
(E.g., Focus on 
treatment’s effects in 
experiments.)  

Effects of causes 
(E.g., Focus on 
treatment’s effects 
in experiments.)   

Causes of effects 
(E.g., Focus on 
mechanism that 
creates effects.) 

Studies with 
Comparative 
Advantage Using 
this Definition 

Observational and 
causal modeling  

Experiments; 
Case study comparisons; 
Counterfactual thought 
experiments 

Experiments; 
Natural 
experiments; 
Quasi-experiments 

Analytic models; 
Case studies 

 
The claim that smoking causes lung cancer, for example, first arose in epidemiological studies 
that found a correlation between smoking and lung cancer.  These results were highly suggestive 
to many, but this correlational evidence was insufficient to others (including one of the founders 
of modern statistics, R. A. Fisher).  These studies were followed by experiments that showed 
that, at least in animals, the absence of smoking reduced the incidence of cancer compared to the 
incidence with smoking when similar groups were compared.  But animals, some suggested, are 
not people.  Other studies showed that when people stopped smoking (that is, when the putative 
cause of cancer was manipulated) the incidence of cancer went down as well.  Finally, recent 
studies have uncovered biological mechanisms that explain the link between smoking and lung 
cancer.  Taken together the evidence for a relationship between smoking and lung cancer now 
seems overwhelming. 
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In the next section, we introduce some basic ideas about causation that underlie the four theories, 
and the remainder of this chapter explains the four theories in much more detail.   
 
1.2 Correlation and Manipulation 
 
The modern study of causality begins with David Hume (1711-1776) who was writing at a time 
when the pre-eminent theory of causality was the existence of a necessary connection – a kind of 
“hook” or “force” – between causes and their effects so that a particular cause must be followed 
by a specific effect.  Hume looked for the feature of causes that guaranteed their effects.  He 
argued that there was no evidence for the necessity of causes because all we could ever find in 
events was the contiguity, precedence, and regularity of cause and effect.  There was no evidence 
for any kind of hook or force.  For Hume, the major feature of causation, beyond temporal 
precedence and contiguity, is simply the regularity of the association of causes with their effects, 
but there is no evidence for any kind of hook or necessary connection between causes and 
effects.4   
 
The Humean analysis of causation became the predominant perspective in the nineteenth and 
most of the twentieth century, and it led in two directions both of which focused upon the logical 
form of causal statements.  Some, such as the physicist Ernst Mach, the philosopher Bertrand 
Russell, and the statistician/geneticist Karl Pearson concluded that there was nothing more to 
causation than regularity so that the entire concept of causation should be abandoned in favor of 
functional laws or measures of association such as correlation which summarized the regularity.5  
Others, such as the philosophers John Stuart Mill (1888), Karl Hempel (1965), and Tom 
Beauchamp and Alexander Rosenberg (1981) looked for ways to strengthen the regularity 
condition so as to go beyond mere accidental regularities.  For them, true cause and effect 
regularities must be unconditional and follow from some lawlike statement.  Their neo-Humean 
approach improved upon Hume’s theory, but, as we shall see, there appears to be no way to 
define lawlike statements in a way that captures all that we mean by causality.   
 
What, then, do we typically mean by causality?  In their analysis of the fundamental metaphors 
used to mark the operation of causality, the linguist George Lakoff and the philosopher Mark 
Johnson (1980a,b, 1999) describe prototypical causation as “the manipulation of objects by 
force, the volitional use of bodily force to change something physically by direct contact in one’s 
immediate environment. (1999, page 177)” Causes bring, throw, hurl, propel, lead, drag, pull, 
push, drive, tear, thrust, or fling the world into new circumstances.  These verbs suggest that 
causation is forced movement, and for Lakoff and Johnson the “Causation Is Forced Movement 
                                                           
4  There are different interpretations of what Hume meant.  For a thorough discussion see Beauchamp and 
Rosenberg (1981).   
5 Bertrand Russell famously wrote that “the word ‘cause’ is so inextricably bound up with misleading associations as 
to make its complete extrusion from the philosophical vocabulary desirable.... The law of causality, like so much 
that passes muster among philosophers, is a relic of a bygone age, surviving like the monarchy, only because it is 
erroneously supposed to do no harm.”  (Russell, 1918).  Karl Pearson rejected causation and replaced it with 
correlation:  “Beyond such discarded fundamentals as ‘matter’ and ‘force’ lies still another fetish amidst the 
inscrutable arcana of even modern science, namely the category of cause and effect.  Is this category anything but a 
conceptual limit to experience, and without any basis in perception beyond a statistical approximation?” (Pearson, 
1911, page vi)  “It is this conception of correlation between two occurrences embracing all relationship from 
absolute independence to complete dependence, which is the wider category by which we have to replace the old 
idea of causation.”  (Pearson, 1911, page 157).   



 Page 1-6

metaphor is in a crucial way constitutive of the concept of causation (page 187). ”   Causation as 
forceful manipulation differs significantly from causation as the regularity of cause and effect 
because forceful manipulation emphasizes intervention, agency, and the possibility that the 
failure to engage in the manipulation will prevent the effect from happening.  For Lakoff and 
Johnson, causes are forces and capacities that entail their effects in ways that go beyond mere 
regularity and that are reminiscent of the causal “hooks” rejected by Hume, although instead of 
hooks they emphasize manipulation, mechanisms, forces, and capacities.6  
 
 “Causation as regularity” and “causation as manipulation” are quite different notions, but each 
carries with it some essential features of causality.  Two other notions of causality, the 
“counterfactual” and the “mechanistic,” also provide insights about it.  Before going on to 
describe each of these theories, it is worthwhile reminding ourselves that causes are always 
defined in relation to what the philosopher John Mackie calls a “causal field” of other factors. 
 
The existence of a causal field means that what people choose to consider the cause of an event 
depends upon how they define the causal field.  Thus, an unfortunate cigarette smoker who 
causes an explosion in a house by igniting a gas leak will probably consider the causal field to be 
a situation where lighting a cigarette and no gas leak is the norm, hence the gas leak will be 
identified as the cause of the explosion.  But an equally unfortunate cigarette smoker who causes 
an explosion at a gas station will probably consider lighting the cigarette to be the cause of the 
explosion and not the fact that gas fumes were present at the station.7  Similarly, a political 
scientist who studies great power politics may consider growing instability in the great power 
system to be the cause of World War I because a stable system could have weathered the 
assassination of Archduke Ferdinand, but an historian who studies the impact of assassination on 
historical events might argue that World War I was a prime example of how assassinations can 
cause bad consequences such as a world war.  As Mackie notes, both are right, but “What is said 
to be caused, then, is not just an event, but an event-in-a-certain-field, and some ‘conditions’ can 
be set aside as not causing this-event-in-this-field simply because they are part of the chosen 
field, though if a different field were chosen, in other words if a different causal question were 
being asked, one of those conditions might well be said to cause this-event-in-that-other-field.”  
(Mackie, 1974, page 35)   
 
 
1.3 Four Theories of Causality 
 
Each of the four theories in Table 1.1 provides a different way to think about causality.  The neo-
Humean regularity theory depends upon observing the constant conjunction of supposed causes 
                                                           
6  As we shall show, two different theories of causation are conflated here.  One theory emphasizes agency and 
manipulation.  The other theory emphasizes mechanisms and capacities.  The major difference is the locus of the 
underlying force that defines causal relationships.  Agency and manipulation theories emphasize human 
intervention.  Mechanism and capacity theories emphasize processes within nature itself.   
7  Legal wrangling over liability often revolves around who should be blamed for an accident where the 
injured party has performed some action in a causal field.  The injured party typically claims that the 
action should have been anticipated and its effects mitigated or prevented by the defendant in that causal 
field and the defendant argues that the action should not have been taken by the plaintiff or could not have 
been anticipated by the defendant. 
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and effects.  The counterfactual theory requires the truth of counterfactuals such as “if the cause 
had not occurred then the effect would not have occurred either.”  The manipulation theory 
considers what happens when a supposed cause is manipulated by a researcher.  And the 
mechanisms and capacities theories look for activities and processes that link causes and effects.  
Each, we shall find, has something to contribute to our understanding of causality.  The entries in 
the table describe the way that each theory takes care of some basic problems of establishing 
causality.  These entries should become clearer as we proceed.  
 
1.3.A   Humean and Neo-Humean Theories of Causation 
 
Lawlike Generalities and the Humean Regularity Theory of Causation – Humean and neo-
Humean theories propose logical conditions that must hold for the constant conjunction of events 
to justify the inference that they have a cause-effect relationship.  Specifically, Humeans have 
explored whether a cause must be sufficient for its effects, necessary for its effects, or something 
more complicated. 
 
The classic definition shared by Hume, John Stuart Mill, and many others was that “X is a cause 
of Y if and only if X is sufficient for Y.”  That is, the cause must always and invariably lead to the 
effect.  Certainly an X that is sufficient for Y can be considered a cause, but what about the many 
putative causes are not sufficient for their effect?  Striking a match, for example, may be 
necessary for it to light, but it may not light unless there is enough oxygen in the atmosphere.  
Does this example show that striking a match is never a cause of a match lighting?  Or being job-
ready may be necessary to get a job and to get off welfare, but what if there are no jobs?  Does 
this example demonstrate that being job-ready is never a cause of getting off welfare?   
 
This leads to an alternative definition in which “X is a cause of Y if and only if X is necessary for 
Y.”   Under this definition, it is assumed that the cause (such as striking the match or being job-
ready) must be present for the effect to occur, but it may not always be enough for the cause to 
actually occur (because there might not be enough oxygen or enough jobs).  But how many 
causes are even necessary for their effects?  If the match does not light after striking it, someone 
might use a blowtorch to light it so that striking the match is not even necessary for the match to 
ignite.  Do we therefore assume that striking the match is never a cause of its lighting?  Or 
someone may get off welfare without being job-ready because they get married to a partner who 
has a good job.  Do we assume that being job-ready is never a cause of getting off welfare?  
Necessity and sufficiency seem unequal to the task of defining causation.8 
 
These considerations led John Mackie to propose a set of conditions requiring that a cause be an 
insufficient [I] but necessary [N] part of a condition which is itself unnecessary [U] but 
exclusively sufficient [S] for the effect.  These INUS conditions can be explained by an example.  
Consider two ways that the effect (E), which is getting off welfare, might occur.  In one scenario 
a welfare recipient becomes job-ready and there are jobs available so she gets off welfare.  In 
                                                           
8 And there are problems such as the following favorite of the philosophers:  “If two bullets pierce a man’s heart 
simultaneously, it is reasonable to suppose that each is an essential part of a distinct sufficient condition of the death, 
and that neither bullet is ceteris paribus necessary for the death, since in each case the other bullet is sufficient.”  
(Sosa and Tooley, 1993, pp 8-9).  
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another, she becomes more marriageable and there are marriage partners available so she gets off 
welfare.  A number of factors here are INUS conditions for getting off welfare.  Being job-ready 
(R) and having jobs (J) available might be a path off welfare, or being more marriageable (M) 
and having marriage partners (P) available might be a path off welfare.  Thus R and J together 
are exclusively sufficient [S] for getting off welfare and M and P together are exclusively 
sufficient [S] for getting off welfare.  Furthermore, being job-ready and having jobs (R&J) are 
unnecessary [U] and being more marriageable and having marriage partners around (M&P) are 
unnecessary [U] because the person could have gotten off welfare with just one or the other 
combination of factors.  Finally, R, J, M, or P alone is insufficient [I] to get off welfare even 
though R is necessary [N] in conjunction with J (or vice-versa) and M is necessary [N] in 
conjunction with P (or vice-versa).  This formulation allows for the fact that no single cause is 
sufficient or necessary, but when experts say that being job-ready caused someone to get off 
welfare, they are saying in effect that being job-ready (R) is a condition such that it occurred, that 
the other conditions (J) which, conjoined with it, form a sufficient condition were also present, 
and that no other sufficient condition (such as M&P) of getting off welfare was present on this 
occasion.  (Paraphrase of Mackie, 1965, page 245)   
 
 
    Figure 1.1 
 
                               R & J     -------> 
                          E: Burning Building  
         M & P   ------->   
 
From the perspective of a practicing researcher, three lessons follow from the INUS conditions.  
First a putative cause such as R might not cause the effect E because M&P might be responsible.  
Hence, getting off welfare (E) will not always result from being job-ready (R) even though R 
could cause someone to get off welfare.  Second, interactions among causes may be necessary 
for any one cause to be sufficient (R and J require each other and M and P require each other).  
Third, the relationship between any INUS cause and its effect might appear to be probabilistic 
because of the other INUS causes and variations in the causal field from one situation to another.  
For example, being job ready might appear to only sometimes cause someone to get off welfare 
depending upon whether or not jobs are available.    In summary, the INUS conditions suggest 
the multiplicity of causal pathways and causes, the possibility of conjunctural causation (Ragin, 
1987), and the likelihood that social science relationships will appear probabilistic even if they 
are deterministic.9  Even if causality is in some ultimate sense deterministic,10 the probabilistic 
nature of causality in practice means that we must use statistical methods to check for causality.  
We discuss statistical methods in Chapter 2 and especially Chapter 3, but for the remainder of 
this chapter we focus on the simpler case of deterministic causality. 
 
INUS conditions reveal a lot about the complexities of causality, but as a definition of it, they 
turn out to be too weak – they do not rule out situations where there are common causes, and 

                                                           
9  These points are made especially forcefully in Marini and Singer (1988).   
10 Chaos theory (Lorenz, 1963; Ruelle, 1990) suggests that even deterministic non-linear differential equations can 
lead to non-periodic behavior that appears random and that is extremely sensitive to the numerical values of starting 
points.   
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they do not exclude accidental regularities.  The problem of common cause arises in a situation 
where, for example, more knowledge (K) gained through taking political science courses causes 
a welfare recipient to realize that she is eligible for another program (say Supplemental Security 
Income because of disability) which gets her off welfare (E) and simultaneously makes her more 
job-ready (R).  That is, K –> E and K –> R (where the arrow indicates causation).  Thus, the 
common cause of knowledge leads to the conjunction of job readiness (R) and getting off welfare 
(E), suggesting that job-readiness causes the departure from welfare even though the truth is that 
knowledge is the common-cause of both.   
 
In some cases of common causes such as the rise in barometric pressure followed by the arrival 
of a storm, common sense tells us that the putative cause (the rise in barometric pressure) cannot 
be the real cause of the thunderstorm.  But in the situation with an increase in knowledge from 
taking courses, the fact that being more job-ready has the capacity to get someone off welfare 
makes it less likely that we will realize that knowledge is the common cause of both the job-
readiness and getting off welfare.  We might be better off in the case where the political science 
course (as might be the case for some such courses!) clearly did not make someone more job-
ready but only imparted some esoteric knowledge about eligibility for social programs and about 
causality.  In that case we would probably reject the fantastic theory that knowledge about 
causality could get someone off welfare,11 because knowledge about causality does not have the 
capacity to get someone off welfare, but the Humean theory would be equally confused by both 
situations because it could not appeal, within the ambit of its understanding, to causal capacities.  
For a Humean, the constant conjunction of esoteric knowledge about causality and getting off 
welfare suggests causation as much as the constant conjunction of job-readiness and getting off 
welfare.   
 
Attempts to fix-up these conditions usually focus on trying to require “lawlike” statements that 
are unconditionally true, not just accidentally true.  Since it is not unconditionally true that 
splitting wood causes fires, the presumption is that some such conditions can be found to rule-out 
this explanation.  Unfortunately, no set of conditions seems to be successful.12  Although the 
regularity theory identifies a necessary condition for describing causation, it basically fails 
because association is not causation and there is no reason why purely logical restrictions on 
lawlike statements should be sufficient to characterize causal relationships.  Part of the problem 
is that there are many different types of causal laws and they do not fit any particular patterns.  
For example, one restriction that has been proposed to insure lawfulness is that lawlike 
statements should either not refer to particular situations or they should be derivable from laws 
that do not refer to particular situations.  This would mean that Kepler’s first “law” about all 
planets moving in elliptical orbits around the sun (a highly specific situation!) was not a causal 
law before Newton’s laws were discovered, but it was a causal law after it was shown that it 
could be derived from Newton’s laws.  But Kepler’s laws were always considered causal laws, 
and there seems to be no reason to rest their lawfulness on Newton’s laws.   Furthermore, by this 
                                                           
11   Actually, we believe that knowledge about causality could be very empowering, but for the purposes of this 
example, we suppose that it cannot get someone off welfare.  
12  For some representative discussions of the problems see (Harre and Madden, 1975, Chapter 2; Salmon, 1989, 
Chapters 1-2; Hausman, 1998, Chapter 3).  Salmon (1989, page 15) notes that “Lawfulness, modal import [what is 
necessary, possible, or impossible], and support of counterfactuals seems to have a common extension; statements 
either possess all three or lack all three.  But it is extraordinarily difficult to find criteria to separate those statements 
that do from those that do not.”   
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standard, almost all social science and natural science laws (e.g., plate tectonics) are about 
particular situations.  In short, logical restrictions on the form of laws do not seem sufficient to 
characterize causality.   
 
The Asymmetry of Causation – The regularity theory also fails because it does not provide an 
explanation for the asymmetry of causation.  Causes should cause their effects, but INUS 
conditions are almost always symmetrical such that if C is an INUS cause of E, then E is also an 
INUS cause of C.  It is almost always possible to turn around an INUS condition so that an effect 
is an INUS for its cause.  One of the most famous examples of this problem involves a flagpole, 
the elevation of the sun, and the flagpole’s shadow.  The law that light travels in straight lines 
implies that there is a relationship between the height of the flagpole, the length of its shadow, 
and the angle of elevation of the sun.  When the sun rises, the shadow is long, at midday it is 
short, and at sunset it is long again.  Intuition about causality suggests that the length of the 
shadow is caused by the height of the flagpole and the elevation of the sun.  But, using INUS 
conditions, we can just as well say that the elevation of the sun is caused by the height of the 
flagpole and the length of the shadow.  There is simply nothing in the conditions that precludes 
this fantastic possibility.   
 
The only feature of the Humean theory that provides for asymmetry is temporal precedence.  If 
changes in the elevation of the sun precede corresponding changes in the length of the shadow, 
then we can say that the elevation of the sun causes the length of the shadow.  And if changes in 
the height of the flagpole precede corresponding changes in the length of the shadow, we can say 
that the height of the flagpole causes the length of the shadow.  But many philosophers reject 
making temporal precedence the determinant of causal asymmetry because it precludes the 
possibility of explaining the direction of time by causal asymmetry and it precludes the 
possibility of backwards causation.   From a practical perspective, it also requires careful 
measures of timing that may be difficult in a particular situation.   
 
Summary – This discussion reveals two basic aspects of the causal relation.  One is a 
symmetrical form of association between cause and effect and the other is an asymmetrical 
relation in which causes produce effects but not the reverse.  The Humean regularity theory, in 
the form of INUS conditions, provides a necessary condition for the existence of the symmetrical 
relationship, but it does not rule out situations such as common cause and accidental regularities 
where there is no causal relationship at all.  From a methodological standpoint, it can easily lead 
researchers to presume that all they need to do is to find associations, and it also leads to an 
under emphasis on the rest of the requirement for a “lawlike” or “unconditional” relationship 
because it does not operationally define what that would really mean.  A great deal of what 
passes for causal modeling suffers from these defects (Freedman, 1987, 1991, 1997, 1999)   
 
The Humean theory does even less well with the asymmetrical feature of the causal relationship 
because it provides no way to determine asymmetry except temporal precedence.  Yet there are 
many other aspects of the causal relation that seem more fundamental than temporal precedence.  
Causes not only typically precede their effects, but they also can be used to explain effects or to 
manipulate effects while effects cannot be used to explain causes or to manipulate them.   
 
1.3.B Counterfactual Definition of Causation 
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In a book On the Theory and Method of History published in 1902, Eduard Meyer claimed that it 
was an “unanswerable and so an idle question” whether the course of history would have been 
different if Bismarck, then Chancellor of Prussia, had not decided to go to war in 1866.  
Speculation about Bismarck’s decision may be idle, but by some accounts, the Austro-Prussian-
Italian War of 1866 paved the way for German and Italian unification (see, Wawro, 1996).  In 
reviewing Meyer’s book in 1906, Max Weber agreed that “from the strict ‘determinist’ point of 
view” finding out what would have happened if Bismarck had not gone to war “was ‘impossible’ 
given the ‘determinants’ which were in fact present.”  But he went on to say that “And yet, for 
all that, it is far from being ‘idle’ to raise the question what might have happened, if, for 
example, Bismarck had not decided for war.  For it is precisely this question which touches on 
the decisive element in the historical construction of reality:  the causal significance which is 
properly attributed to this individual decision within the totality of infinitely numerous ‘factors’ 
(all of which must be just as they are and not otherwise) if precisely this consequence is to result, 
and the appropriate position which the decision is to occupy in the historical account.” (Weber, 
1906 [1978], p. 111).  Weber’s review is an early discussion of the importance of counterfactuals 
for understanding history and making causal inferences.  He argues forcefully that if “history is 
to raise itself above the level of a mere chronicle of noteworthy events and personalities, it can 
only do so by posing just such questions” as the counterfactual in which Bismarck did not decide 
for war.13   
 
Lewis’s Counterfactual Theory of Causation – The philosopher David Lewis (1973b) has 
proposed the most elaborately worked out theory of how causality is related to counterfactuals.  
His theory requires the truth of two statements regarding two distinct events X and Y.  Lewis 
starts from the presumption that X and Y have occurred so that the “counterfactual” statement:14 
“If X were to occur, then Y would occur” is true.  The truth of this statement is Lewis’s first 
condition for a causal relationship.  Then he considers the truth-value of a second 
counterfactual:15  “If X were not to occur, then Y would not occur either.”  If this is true as well, 
then he says that X causes Y.  If, for example, Bismarck decided for war in 1866 and, as some 
historians argue, German unification followed because of his decision, then we must ask “If 
Bismarck had not decided for war, would Germany have remained divided?”  The heart of 
Lewis’s theory is the set of requirements, described below, that he lays down for the truth of this 
kind of counterfactual. 
 
Lewis’ theory has a number of virtues.  It deals directly with singular causal events, and it does 
not require the examination of a large number of instances of X and Y.  At one point in the 
philosophical debate about causation, it was believed that the individual cases such as “the 
hammer blow caused the glass to break” or “the assassination of Archduke Ferdinand caused 
World War I” could not be analyzed alone because these cases had to be subsumed under a 
general law (“hammer blows cause glass to break”) derived from multiple cases plus some 
particular facts of the situation in order to meet the requirement for a “lawlike” relationship.  The 
                                                           
13    We are indebted to Richard Swedberg for pointing us towards Weber’s extraordinary discussion.   
14  Lewis considers statements like this as part of his theory of counterfactuals by simply assuming that statements in 
the subjunctive mood with true premises and true conclusions are true.  As noted earlier, most theories of 
counterfactuals have been extended to include statements with true premises by assuming, quite reasonably, that 
they are true if their conclusion is true and false otherwise. 
15  This is a simplified version of Lewis’s theory based upon Lewis (1973a,b; 1986) and Hausman (1998, Chapter 6).   
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counterfactual theory, however, starts with singular events and proposes that causation can be 
established without an appeal to a set of similar events and general laws regarding them.16  The 
possibility of analyzing singular causal events is important for all researchers, but especially for 
those doing case studies who want to be able to say something about the consequences of Stalin 
succeeding Lenin as head of the Soviet Union or the impact of the butterfly ballot on the 2000 
election. 
 
The counterfactual theory also deals directly with the issue of X’s causal “efficacy” with respect 
to Y by considering what would happen if X did not occur.  The problem with the theory is the 
difficulty of determining the truth or falsity of the counterfactual “If X were not to occur, then Y 
would not occur either.”  The statement cannot be evaluated in the real world because X actually 
occurs so that the premise is false, and there is no evidence about what would happen if X did not 
occur.  It only makes sense to evaluate the counterfactual in a world in which the premise is true.  
Lewis’s approach to this problem is to consider whether the statement is true in the closest 
possible world to the actual world where X does not occur.  Thus, if X is a job-readiness program 
and Y is getting off welfare, then the closest possible world is one in which everything else is the 
same except that the person does not get the job-readiness program.  If in this world, the person 
does not get off welfare, then the counterfactual is true, and the job-readiness program (X) causes 
the person to get off welfare (Y).  The obvious problem with this approach is, as we showed 
earlier, identifying the closest possible world.  If X is the assassination of Archduke Ferdinand 
and Y is World War I, is it true that World War I would not have occurred in the closest possible 
world where the bullet shot by the terrorist Gavrilo Princip did not hit the Archduke?  Or would 
some other incident have inevitably precipitated World War I?  And, to add to the difficulty, 
would this “World War I” be the same as the one that happened in our world?   
 
Lewis’ theory substitutes the riddle of determining the similarity of possible worlds for the neo-
Humean theory’s problem of determining lawlike relationships.  To solve these problems, both 
approaches must be able to identify similar causes and similar effects.  The Humean theory must 
identify them across various situations in the real world.  This aspect of the Humean approach is 
closely related to John Stuart Mill’s “Method of Concomitant Variation” which he described as 
follows: “Whatever phenomenon varies in any manner, whenever another phenomenon varies in 
some similar manner, is either a cause or an effect of that phenomenon, or is connected to it 
through some fact of causation.” (Mill, 1888, page xxx)17  Lewis’s theory must also identify 
similar causes and similar effects in the real world in which the cause does occur and in the many 
possible worlds in which the cause does not occur.  This approach is closely related to Mill’s 
“Method of Difference” in which:  “If an instance in which the phenomenon under investigation 
occurs, and an instance in which it does not occur, have every circumstance in common save 
one, that one occurring only in the former; the circumstance in which alone the two instances 

                                                           
16  In fact, many authors now believe that general causation (involving lawlike generalizations) can only be 
understood in terms of singular causation.  “...general causation is a generalization of singular causation.  Smoking 
causes cancer if (if and only if) smokers’ cancers are generally caused by their smoking.” (Mellors, 1995, pages 6-
7).  See also Sosa and Tooley, 1993.  More generally, whereas explanation was once thought virtually to supercede 
the need for causal statements, many philosophers now believe that a correct analysis of causality will provide a 
basis for suitable explanations (see Salmon, 1990).   
17  The Humean theory also has affinities with Mill’s Method of Agreement which he described as follows: “If two 
or more instances of the phenomenon under investigation have only one circumstance in common, the circumstance 
in which alone all the instances agree, is the cause (or effect) of the given phenomenon.” (Mill, 1888, page 280)  
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differ, is the effect, or the cause, or an indispensable part of the cause, of the phenomenon (Mill, 
1888, page 280).18”    
 
In addition to identifying similar causes and similar effects, the Humean theory must determine 
if the conjunction of these similar causes and effects is accidental or lawlike.  This task requires 
understanding what is happening in each situation and comparing the similarities and differences 
across situations.  Lewis’s theory must identify the possible world where the cause does not 
occur that is most similar to the real world.  This undertaking requires understanding the facts of 
the real world and the laws that are operating in it.  Consequently, assessing the similarity of a 
possible world to our own world requires understanding the lawlike regularities that govern our 
world.19  It seems as if Lewis has simply substituted one difficult task, that of establishing 
lawfulness, for the job of identifying the most similar world. 
 
The Virtues of the Counterfactual Definition of Causation – Lewis has substituted one difficult 
problem for another, but the reformulation of the problem has a number of benefits.  The 
counterfactual approach provides new insights into what is required to establish causal 
connection between causes and effects.  The counterfactual theory makes it clear that 
establishing causation does not require observing the universal conjunction of a cause and an 
effect.20  One observation of a cause followed by an effect is sufficient for establishing causation 
if it can be shown that in a most similar world without the cause, the effect does not occur.  The 
counterfactual theory proposes that causation can be demonstrated by simply finding a most 
similar world in which the absence of the cause leads to the absence of the effect. Consequently, 
comparisons, specifically the kind of comparison advocated by John Stuart Mill in his “Method 
of Difference,” have a central role in the counterfactual theory as they do in the analysis of case 
studies. 
 
Lewis’s theory provides us with a way to think about the causal impact of singular events such as 
the badly designed butterfly ballot in Palm Beach County, Florida that led some voters in the 
2000 Presidential election to complain that they mistakenly voted for Reform Party candidate 
Patrick Buchanan when they meant to vote for Democrat Al Gore.  The ballot can be said to be 
causally associated with these mistakes if in the closest possible world in which the butterfly 
ballot was not used the vote for Buchanan was lower than in the real world.  Ideally this closest 
possible world would be a parallel universe in which the same people received a different ballot, 
but this, of course, is impossible.  The next best thing is a situation where similar people 
employed a different ballot.  In fact, the butterfly ballot was only used for election day voters in 
Palm Beach County.  It was not used by absentee voters.  Consequently, the results for the 
absentee voting can be considered a surrogate for the closest possible world in which the 
butterfly ballot was not used, and in this absentee voting world, voting for Buchanan was 
dramatically lower, suggesting that at least 2000 people who preferred Gore – more than enough 
                                                           
18 Mill goes on to note that the Method of Difference is “a method of artificial experiment.” (Page 281).  Notice that 
for both the Method of Concomitant Variation and the Method of Difference, Mill emphasizes the association 
between cause and effect and not the identification of which event is the cause and which is the effect.  Mill’s 
methods are designed to detect the symmetric aspect of causality but not its asymmetric aspect. 
19  Nelson Goodman makes this point in a 1947 article on counterfactuals, and James Fearon (1991) discusses its 
implications for counterfactual thought experiments in political science. Also see Tetlock and Belkin (1996). 
20  G. H. von Wright notes that the counterfactual conception of causality shows that the hallmark of a lawlike 
connection is “necessity and not universality.”  (von Wright, 1971, page 22) 
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to give the election to Gore – mistakenly voted for Buchanan on the butterfly ballot.  
 
The difficult question, of course, is whether the absentee voting world can be considered a good 
enough surrogate for the closest possible world in which the butterfly ballot was not used.21  The 
counterfactual theory does not provide us with a clear sense of how to make that judgment.22  But 
the framework does suggest that we should consider the similarity of the election-day world and 
the absentee voter world.  To do this, we can ask whether election day voters are different in 
some significant ways from absentee voters, and this question can be answered by considering 
information on their characteristics and experiences.   In summary, the counterfactual perspective 
allows for analyzing causation in singular instances, and it emphasizes comparison, which seems 
difficult but possible, rather than the recondite and apparently fruitless investigation of the 
lawfulness of statements such as “All ballots that place candidate names and punch-holes in 
confusing arrangements will lead to mistakes in casting votes.”   
 
1.3.C Experimentation and the Manipulation Theory of Causation 
 
The manipulation theory of causation rests on a simple insight.  When some factor has been 
manipulated and a change subsequently occurs, then the factor that has been manipulated is an 
excellent candidate for the causal factor.23  It is hard to exaggerate the importance of this insight.  
Although philosophers are uncomfortable with manipulation and agency theories of causality 
because they put people (as the manipulators) at the center of our understanding of causality, 
there can be little doubt about the power of manipulation for determining causality.  Agency and  
manipulation theories of causation (Gasking, 1955; von Wright, 1975; Menzies and Price, 1993) 
elevate this insight into their definition of causation.  For Gasking “the notion of causation is 
essentially connected with our manipulative techniques for producing results” (1955, pages 483), 
and for Menzies and Price “events are causally related just in case the situation involving them 
possesses intrinsic features that either support a means-end relation between the events as is, or 
are identical with (or closely similar to) those of another situation involving an analogous pair of 
means-end related events.” (Menzies and Price, 1993, pages 197).  These theories focus on 
establishing the direction of causation, but Gasking’s metaphor of causation as “recipes” also 
suggests an approach towards establishing the symmetric, regularity aspect of causation.  
Causation exists when there is a recipe that regularly produces effects from causes. 
 
Perhaps our ontological definitions of causality should not employ the concept of agency 
                                                           
21  For an argument that the absentee votes are an excellent surrogate, see Wand et al., “The Butterfly Did It,” 
American Political Science Review, December, 2001.   
22  In his book on counterfactuals, Lewis only claims that similarity judgments are possible, but he does not provide 
any guidance on how to make them.  He admits that his notion is vague, but he claims it is not ill understood.  “But 
comparative similarity is not ill-understood.  It is vague–very vague–in a well-understood way.  Therefore it is just 
the sort of primitive that we must use to give a correct analysis of something that is itself undeniably vague.”  
(Lewis, 1973a, page 91).  In later work Lewis (1979, 1986) formulates some rules for similarity judgments, but they 
do not seem very useful to us and to others (Bennett, 1984).   
23  It might be more correct to say that the cause is buried somewhere among those things that were manipulated or 
that are associated with the manipulation.  It is not always easy, however, to know what was manipulated as in the 
famous Hawthorne experiments in which the experimenters thought the treatment was reducing the lighting for 
workers but the workers apparently thought of the treatment as being treated differently from all other workers. 
(Franke and Kaul, 1978; Jones, 1992)  Part of the work required for good causal inference is clearly describing what 
was manipulated and unpacking it to see what feature caused the effect.  
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because most of the causes and effects in the universe go their merry way without human 
intervention, and even our epistemological methods often discover causes, as with Newtonian 
mechanics or astrophysics, where human manipulation is impossible.  Yet our epistemological 
methods cannot do without agency because human manipulation appears to be the best way to 
identify causes, and many researchers and methodologists have fastened upon interventions as 
the way to pin-down causation.  Herbert Simon, for example, bases his definition of causality on 
experimental systems because “in scientific literature the word ‘cause’ most often occurs in 
connection with some explicit or implicit notion of an experimenter’s intervention in a system.” 
(Simon, 1952, page 518).   When full experimental control is not possible, Thomas Cook and 
Donald T. Campbell recommend “quasi-experimentation,” in which “an abrupt intervention at a 
known time” in a treatment group makes it possible to compare the impacts of the treatment over 
time or across groups (Cook and Campbell, 1986, page 149).   The success of quasi-
experimentation depends upon “a world of probabilistic multivariate causal agency in which 
some manipulable events dependably cause other things to change.” (Page 150).   John Stuart 
Mill suggests that the study of phenomena which “we can, by our voluntary agency, modify or 
control” makes it possible to satisfy the requirements of the Method of Difference (“a method of 
artificial experiment”) even though “by the spontaneous operations of nature those requisitions 
are seldom fulfilled.” (Mill, 1888, pages 281, 282).  Sobel champions a manipulation model 
because it “provides a framework in which the non-experimental worker can think more clearly 
about the types of conditions that need to be satisfied in order to make inferences” (Sobel, 1995, 
page 32).  David Cox claims that quasi-experimentation “with its interventionist emphasis seems 
to capture a deeper notion” (Cox, 1992, page 297) of causality than the regularity theory. 
 
There are those who dissent from this perspective, but even they acknowledge  “wide agreement 
that the idea of causation as consequential manipulation is stronger or ‘deeper’ than that of 
causation as robust dependence.” (Goldthorpe, 2001, page 5).  This account of causality is 
especially compelling if the manipulation theory and the counterfactual theory are conflated, as 
they often are, and viewed as one theory.  Philosophers seldom combine them into one 
perspective, but all the methodological writers cited above (Simon, Cook and Campbell, Mill, 
Sobel, and Cox) conflate them because they draw upon controlled experiments, which combine 
intervention and control, for their understanding of causality.   
 
One of the strengths of experiments is that experimenters typically worry about whether their 
manipulations actually occur.  In physical experiments, researchers test their apparatus or 
experimental set-up to make sure that it has the intended consequences.  In psychological 
experiments, researchers often include “manipulation checks” to see if the “manipulated 
independent variable was actually enacted and/or perceived by the subject as intended (Sawyer, 
Lynch, and Brinberg, 1995).”  More generally, the statistician Don Rubin argues that “the motto 
‘no causation without manipulation’ is a critical guideline for clear thinking in empirical studies 
for causal effects (Rubin, 1986, 962).”  This guideline forces those doing observational studies to 
clarify whether they intend to make a causal statement when they say that education or sex is 
associated with some dependent variable such as the length of welfare spells.  If they do intend to 
make a causal statement, then they must describe the experiment or manipulation that could be 
undertaken to show how these characteristics affect welfare spells.  They must describe a 
specific educational program or a specific sex change program that might affect the length of 
welfare spells.  This description must go beyond describing a change in the value of the 
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independent variable.  It must describe a concrete set of actions that would change the value of 
variable.   
 
One of the advantages of program evaluation is that programs are typically manipulations that 
involve specific actions at a particular time and place.  These manipulations may be fuzzily 
described (as with some job readiness or job training programs), but they always involve 
attempts to do something and to change attitudes or behaviors.  The program itself is an 
empirical referent for the manipulation, and there is an identifiable moment when the person 
enters the program, an identifiable set of actions that occur, and an identifiable moment when the 
person leaves the program.   This situation is much different than when characteristics are 
associated with an outcome variable such as spell length.  At best, the association of individual 
characteristics with an outcome variable leaves implicit the manipulations that might be 
undertaken to move someone from one characteristic (e.g., male) to another (female).  At worst, 
the natural variation in a characteristic (e.g., education level) is the result of so many different 
processes that it usually makes no sense to let the natural variation be a proxy for a program that 
manipulates the variable.  For example, a program that tries to provide welfare mothers with 
more education to improve their job prospects (such as the California Cal-Learn program that 
provided support services and monetary incentives and sanctions to encourage welfare mothers 
to finish high school) is much different than the natural processes whereby welfare mothers 
attain a certain level of education.   And there is no reason to believe that the impact of the 
additional education provided by Cal-Learn has anything like the same impact as we observe in a 
regression of job success on education and other variables in the population. 
 
1.3.D Preemption and the Mechanism Theory of Causation  
 
Preemption – Experimentation’s amalgamation of the lessons of counterfactual and manipulation 
theories of causation produces a powerful technique for identifying the effects of manipulated 
causes.  Yet, in addition to the practical problems of implementing the recipe correctly, the 
experimental approach does not deal well with two related problems.  It does not solve the 
problem of causal preemption which occurs when one cause acts just before and preempts 
another, and it does not so much explain the causes of events as it demonstrates the effects of 
manipulated causes.  In both cases, the experimentalists’ focus on the impacts of manipulations 
in the laboratory instead of on the causes of events in the world, leads to a failure to explain 
important phenomena, especially those phenomena which cannot be easily manipulated or 
isolated. 
 
The problem of preemption illustrates this point.  The following example of preemption is often 
mentioned in the philosophical literature.  A man takes a trek across a desert.  His enemy puts a 
hole in his water can.  Another enemy, not knowing the action of the first, puts poison in his 
water.  Manipulations have certainly occurred, and the man dies on the trip.  The enemy who 
punctured the water can thinks that she caused the man to die, and the enemy who added the 
poison thinks that he caused the man to die.  In fact, the water dripping out of the can preempted 
the poisoning so that the poisoner is wrong.  This situation poses problems for the counterfactual 
theory because one of the basic counterfactual conditions required to establish that the hole in the 
water can caused the death of the man, namely the truth of the counterfactual “if the hole had not 
been put in the water can, the man would not have died,” is false even though the man did in fact 
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die of thirst.  The problem is that the man would have died of poisoning if the hole in the water 
can had not preempted that cause, and the “back-up” possibility of dying by poisoning falsifies 
the counterfactual. 
   
The preemption problem is a serious one, and it can lead to mistakes even in well-designed 
experiments.  Presumably the closest possible world to the one in which the water can has been 
punctured is one in which the poison has been put in the water can as well.  Therefore, even a 
carefully designed experiment will conclude that the puncturing of the can did not kill the man 
crossing the desert because the unfortunate subject in the control condition would die (from 
poisoning) just as the subject in the treatment would die (from the hole in the water can).  The 
experiment alone would not tell us how the man died.  A similar problem could arise in medical 
experiments.  Arsenic was once used to cure venereal disease, and it is easy to imagine an 
experiment in which doses of arsenic “cure” venereal disease but kill the patient while the 
members of the control group without the arsenic die of venereal disease at the same rate.  If the 
experiment simply looked at the mortality rates of the patients, it would conclude that arsenic 
had no medicinal value because the same number of people died in the two conditions.   
 
In both these instances, the experimental method focuses on the effects of causes and not on 
explaining effects by adducing causes.  Instead of asking why the man died in his trek across the 
desert, the experimental approach asks what happens when a hole is put in the man’s canteen and 
everything else remains the same.  The method concludes that the hole had no effect.  Instead of 
asking what caused the death of the patients with venereal disease, the experimental method asks 
whether giving arsenic to those with venereal disease had any net impact on mortality rates.  It 
concludes that it did not.  In short, experimental methods do not try to explain events in the 
world so much as they try to show what would happen if some cause were manipulated.  This 
does not mean that experimental methods are not useful for explaining what happens in the 
world, but it does mean that they sometimes miss the mark.    
 
Mechanisms, Capacities, and the Pairing Problem –The preemption problem is a vivid example 
of a more general problem with the Humean account that requires a solution.  The general 
problem is that constant conjunction of events is not enough to “pair-up” particular events even 
when preemption is not present.  Even if we know that holes in water cans generally spell trouble 
for desert travelers, we still have the problem of linking a particular hole in a water can with a 
particular death of a traveler.  Douglas Ehring notes that: 
 

Typically, certain spatial and temporal relations, such as spatial/temporal contiguity, are 
invoked to do this job. [That is, the hole in the water can used by the traveler is obviously 
the one that caused his death because it is spatially and temporally contiguous to him.]  
These singularist relations are intended to solve the residual problem of causally pairing 
particular events, a problem left over by the generalist core of the Humean account. 
(Ehring, 1997, page 18)  

 
Counterfactual theories, because they can explain singular causal events, do not suffer so acutely 
from this “pairing” problem, but the preemption problem shows that remnants of the difficulty 
remain even in counterfactual accounts (Ehring, 1997, Chapter 1).   In both the desert traveler 
and arsenic examples, the counterfactual account cannot get at the proper pairing of causes and 
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effects because there are two redundant causes to be paired with the same effects.  Something 
more is needed. 
 
The solution in both these cases seems obvious, but it does not follow from the neo-Humean, 
counterfactual, or manipulation definitions of causality.  The solution is to inquire more deeply 
into what is happening in each situation in order to describe the capacities and mechanisms that 
are operating.  An autopsy of the desert traveler would show that the person died of thirst, and an 
examination of the water can would show that the water would have run out before the poisoned 
water could be imbibed.  An autopsy of those given arsenic would show that the signs of 
venereal disease were arrested while other medical problems, associated with arsenic poisoning, 
were present.  Further work might even show that lower doses of arsenic cure the disease without 
causing death.  In both these cases, deeper inquires into the  mechanism by which the causes and 
effects are linked would produce better causal stories. 
 
But what does it mean to explicate mechanisms and capacities?24  “Mechanisms” we are told by 
Machamber, Darden, and Craver (2000, page 3) “are entities and activities organized such that 
they are productive of regular changes from start or set-up to finish or termination conditions.” 
The crucial terms in this definition are “entities and activities” which suggest that mechanisms 
have pieces.  Glennan (1996, page 52) calls them “parts,” and he requires that it should be 
possible “to take the part out of the mechanism and consider its properties in another context 
(page 53).”  Entities, or parts, are organized to produce change.  For Glennan (page 52), this 
change should be produced by “the interaction of a number of parts according to direct causal 
laws.”  The biological sciences abound with mechanisms of this sort such as the method of DNA 
replication, chemical transmission at synapses, and protein synthesis.  But there are many 
mechanisms in the social sciences as well including markets with their methods of transmitting 
price information and bringing buyers and sellers together, electoral systems with their routines 
for bringing candidates and voters together in a collective decision-making process, the diffusion 
of innovation through social networks, the two-step model of communication flow, weak ties in 
social networks, dissonance reduction, reference groups, arms races, balance of power, etc. 
(Hedstrom and Swedberg, 1998).  As these examples demonstrate, mechanisms are not 
exclusively mechanical, and their activating principles can range from physical and chemical 
processes to psychological and social processes.  They must be composed of appropriately 
located, structured, and oriented entities which involve activities that have temporal order and 
duration, and “an activity is usually designated by a verb or verb form (participles, gerundives, 
etc.)” (Machamber, Darden, and Craver, 2000, page 4) which takes us back to the work of 
Lakoff and Johnson (1999) who identified a “Causation Is Forced Movement metaphor.”   
 
Mechanisms provide another way to think about causation.  Glennan argues that “two events are 
causally connected when and only when there is a mechanism connecting them” and “the 
necessity that distinguishes connections from accidental conjunctions is to be understood as 
deriving from a underlying mechanism” which can be empirically investigated (page 64).  These 

                                                           
24  These approaches are not the same, and those who favor one often reject the other (see, e.g., Cartwright, 1989 on 
capacities and Machamer, Darden, and Craver, 2000 on mechanisms).  But both emphasize “causal powers” (Harre 
and Madden, 1975, Chapter 5) instead of mere regularity or counterfactual association.  We focus on mechanisms 
because we believe that they are somewhat better way to think about causal powers, but in keeping with our 
pragmatic approach, we find much that is useful in “capacity” theories.   
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mechanisms, in turn, are explained by causal laws, but there is nothing circular in this because 
these causal laws refer to how the parts of the mechanism are connected.  The operation of these 
parts, in turn, can be explained by lower level mechanisms.  Eventually the process gets to a 
bedrock of fundamental physical laws which Glennan concedes “cannot be explained by the 
mechanical theory (page 65).”   
 
Consider explaining social phenomena by examining their mechanisms.  Duverger’s law, for 
example, is the observed tendency for just two parties in simple plurality single-member district 
elections systems (such as the United States).  The entities in the mechanisms behind Duverger’s 
law are voters and political parties.  These entities face a particular electoral rule (single district 
plurality voting) which causes two activities.  One is that voters often vote strategically by 
choosing a candidate other than their most liked because they want to avoid throwing their vote 
away on a candidate who has no chance of winning and because they want to forestall the 
election of their least wanted alternative.  The other activity is that political parties often decide 
not to run candidates when there are already two parties in a district because they anticipate that 
voters will spurn their third party effort.   
 
These mechanisms underlying Duverger’s law suggest other things that can be observed beyond 
the regularity of two party systems being associated with single member plurality-vote electoral 
systems that led to the law in the first place.  People’s votes should exhibit certain patterns and 
third parties should exhibit certain behaviors.  And a careful examination of the mechanism 
suggests that in some federal systems that use simple plurality single-member district elections 
we might have more than two parties, seemingly contrary to Duverger’s Law.  Typically, 
however, there are just two parties in each province or state, but these parties may differ from 
one state to another, thus giving the impression, at the national level, of a multi-party system 
even though Duverger’s Law holds in each electoral district.25    
 
Or consider meteorological26 and physical phenomena.  Thunderstorms are not merely the result 
of cold fronts hitting warm air or being located near mountains, they are the results of parcels of 
air rising and falling in the atmosphere subject to thermodynamic processes which cause warm 
humid air to rise, to cool, and to produce condensed water vapor.  Among other things, this 
mechanism helps to explain why thunderstorms are more frequent in areas, such as Denver, 
Colorado, near mountains because the mountains cause these processes to occur – without the 
need for a cold air front.  Similarly, Boyle’s law is not merely a regularity between pressure and 
volume, it is the result of gas molecules moving within a container and exerting force when they 
hit the walls of the container.  This mechanism for Boyle’s law also helps to explain why 
temperature affects the relationship between the pressure and volume of a gas.  When the 
temperature increases, the molecules move faster and exert more force on the container walls. 
Mechanisms like these are midway between general laws on the one hand and specific 
descriptions on the other hand, and activities can be thought of as causes which are not related to 
lawlike generalities.27  Mechanisms typically explicate observed regularities in terms of lower 
                                                           
25  This radically simplifies the literature on Duverger’s law (see Cox, 1997 for more details).   
26  The points in this paragraph, and the thunderstorm example, come from Dessler (1991).   
27  Jon Elster says: “Are there lawlike generalizations in the social sciences?  If not, are we thrown back on mere 
description and narrative?  In my opinion, the answer to both questions is No.  The main task of this essay is to 
explain and illustrate the idea of a mechanism as intermediate between laws and descriptions.”  (Elster, 1998, page 
45)   
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level processes, and the mechanisms vary from field to field and from time to time.  Moreover, 
these mechanisms “bottom-out” relatively quickly – molecular biologists do not seek quantum 
mechanical explanations and social scientists do not seek chemical explanations of the 
phenomena they study.  
 
Finally, consider welfare programs where we know that education is one of the most powerful 
predictors of short welfare spells and success in getting off welfare.  What mechanisms account 
for this?  Does education make people more job-ready, more marriageable, more knowledgeable 
about welfare programs, or more confident?  What are the exact mechanisms by which education 
leads to short welfare spells?  Without knowing these mechanisms, it is hard to feel confident 
about causal claims about education and welfare.   
 
When an unexplained phenomenon is encountered in a science, “Scientists in the field often 
recognize whether there are known types of entities and activities that can possibly accomplish 
the hypothesized changes and whether there is empirical evidence that a possible schemata is 
plausible.”  They turn to the available types of entities and activities to provide building blocks 
from which to construct hypothetical mechanisms.  “If one knows what kind of activity is needed 
to do something, then one seeks kinds of entities that can do it, and vice versa.”  (Machamber, 
Darden, and Craver, page 17)   
 
Mechanisms, therefore, provide a way to solve the pairing problem, and they leave a multitude of 
traces that can be uncovered if a hypothesized causal relation really exists.  For example, those 
who want to subject Max Weber’s hypothesis about the Reformation leading to capitalism do not 
have to rest content with simply correlating Protestantism with capitalism.  They can also look at 
the detailed mechanism he described for how this came about, and they can look for the traces 
left by this mechanism (Hedstrom and Swedberg, 1998, page 5; Sprinzak, 1972).28   
 
Multiple Causes and Mechanisms – In this section, the need to solve the problem of preemption 
and the pairing problem led to a consideration of mechanisms.  Many different authors have 
come to a similar conclusion about the need to identify mechanisms (Cox, 1992; Simon and 
Iwasaki, 1988; Freedman, 1991; Goldthorpe, 2001), and this approach seems commonplace in 
epidemiology (Bradford Hill, 1965) where debates over smoking and lung cancer or sexual 
behavior and AIDS have been resolved by the identification of biological mechanisms that link 
the behaviors with the diseases.   
 
1.4 Summary of Four Theories of Causality  
 
Four causal theories and two fundamental features of causality have been described.  One of the 
features is the symmetric association between causes and effects.  The other is the asymmetric 
fact that causes produce effects, but not the reverse.  Table 1.1 summarizes how each theory 
identifies these two aspects of causality.   

                                                           
28  Hedstrom and Swedberg (1998) and Sorenson (1998) rightfully criticize causal modeling for ignoring 
mechanisms and treating correlations among variables as theoretical relationships.  But it might be worth remarking 
that causal modelers in political science have been calling for more theoretical thinking (Achen, 1983, Bartels and 
Brady, 1993) for at least two decades, and a constant refrain at the annual meetings of the Political Methodology 
Group has been the need for better “micro-foundations.”   
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Regularity and counterfactual theories do better at capturing the symmetric aspect of causation 
than its asymmetric aspect.  Regularity theories rely upon the constant conjunction of events and 
temporal precedence to identify causes and effects.  Their primary tool is essentially the “Method 
of Concomitant Variation” proposed by John Stuart Mill in which the causes of a phenomenon 
are sought in other phenomena which vary in a similar manner.  Counterfactual theories rely 
upon elaborations of the “Method of Difference” to find causes by comparing instances where 
the phenomenon occurs and instances where it does not occur to see in what circumstances the 
situations differ.  Counterfactual theories suggest searching for surrogates for the closest possible 
worlds where the putative cause does not occur to see how they differ from the situation where 
the cause did occur.  This strategy leads naturally to experimental methods where the likelihood 
of the independence of assignment and outcome, which insures one kind of closeness, can be 
increased by rigid control of conditions or by randomly assigning treatments to cases.  None of 
these methods is foolproof because none solves the pairing problem or gets at the connections 
between events, but experimental methods typically offer the best chance of achieving closest 
possible worlds for comparisons. 
 
Causal theories that emphasize mechanisms and capacities provide guidance on how to solve the 
pairing problem and how to get at the connections between events.  And the growing interest in 
mechanisms in the social sciences (Hedstrom and Swedberg, 1998) is providing a basis for 
opening up the black box of the Humean regularity and the counterfactual theories.   
 
The other major feature of causality, the asymmetry of causes and effects, is captured by 
temporal priority, manipulated events, and the independence of causes.  Each notion takes a 
somewhat different approach to distinguishing causes from effects once the unconditional 
association of two events (or sets of events) has been established.  Temporal priority simply 
identifies causes with the events that came first.  If growth in the money supply reliably precedes 
economic growth, then the growth in the money supply is responsible for growth.   Manipulation 
theories identify the manipulated event as the causally prior one.  If a social experiment 
manipulates work requirements and finds that greater stringency is associated with faster 
transitions off welfare, then the work requirements are presumed to cause these transitions.  
Finally, one event is considered the cause of another if a third event can be found that satisfies 
the INUS conditions for a cause and that varies independently of the putative cause.  If being 
job-ready varies independently of being in a location where jobs are available, and both satisfy 
the INUS conditions for getting off welfare, then both must be causes of getting off welfare.  Or 
if education levels of voters vary independently of their getting the butterfly ballot, and both 
satisfy INUS conditions for mistakenly voting for Buchanan instead of Gore, then both must be 
causes of those mistaken votes. 
 
 
 


