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IN A NUTSHELL:

Matching is a quantitative method for ex-post evaluation in which, in the absence of direct
experimentation, a counterfactual situation is reconstructed by comparing the situations of
beneficiaries of an intervention with those of non-beneficiaries with very similar characteristics.
This method is particularly useful for evaluating the impact of a programme on a whole population,
when sufficiently precise data exist to compare beneficiaries and non-beneficiaries.
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I. What does this method consist of?

Matching methods are among the main quantitative methods for ex-post evaluation, aiming to measure
the effect of a public policy tool or programme (e.g. a training programme for jobseekers, or localised aids
in certain territories) on the situation of the beneficiaries. As with most quantitative evaluation methods,
the aim is to estimate the causal effect of the intervention on the situation of the beneficiaries (for example,
a return to employment after training, or the economic activity of the targeted territory). The objective of
matching methods is to estimate this causal effect by comparing the situation of beneficiaries of the
programme with that of people who have not benefited from it, but whose characteristics are so similar
that it would have been possible for them to benefit from it. The observation of these non-beneficiaries is
supposed to give an idea of the "counterfactual" situation, that which the beneficiaries would have
experienced in the absence of the programme.

The challenge here is to reduce the selection effects that can occur when one wishes to estimate the
effect of an intervention. In general, the beneficiaries have not been designated by chance, and they have
specific characteristics that can explain by themselves a more or less favourable evolution, even in the
absence of the programme being evaluated. For example, the evaluation of a training programme aimed
at people furthest from employment cannot be done simply by comparing the chances of return to
employment of beneficiaries before and after the training, at the risk of underestimating the effect of the
programme for the most disadvantaged public. Nor is it possible to compare the return-to-work rates of
trainees with those of the non-trained population as a whole: the latter are too different for their
employment situation to be a likely reflection of what the trainees would have experienced in the absence
of training.

The principle of matching methods is to restrict the comparison of trainees to comparable non-trainees.
Specifically, each beneficiary of the programme being evaluated is matched with one or more "twin" non-
beneficiaries, in the sense that they have very similar individual characteristics in all dimensions that may
influence both benefiting from the programme and their subsequent situation. In the example of the
estimation of the training course impact on the chances of returning to employment, we compare for each
trainee the chances of having found a job for instance during the year following the entry into training with
the same chances of persons identical or at least closest to this trainee at the date of the entry into
training in the dimensions considered important for the return to employment. The average effect of
training for trainees is obtained by averaging all these comparisons for each beneficiary.

In principle, one wishes to match on as many dimensions as possible, to avoid the risk of missing an
important characteristic, whose non-inclusion in the comparisons would lead to incorrect estimates of the
causal effect. However, the more dimensions one wishes to match on, the more difficult it will be to find
exactly identical non-beneficiaries for each beneficiary in all these dimensions. In the example of the
evaluation of a training programme, it may therefore be relevant to match on age, level of education,
length of time unemployed and past experience (e.g. number of previous unemployment episodes), past



work experience (e.g. job qualification), type of job sought, possible mobility, which are all variables that
may influence both the choice of training and the return to employment (independently of this training).
Exact matching on each of these dimensions means that for each vocational trainee one must find a
person with exactly the same characteristics in all of these dimensions: the higher the number of variables,
the less likely it is to find a perfect "twin", especially if the number of observations is low.

A frequently used response to this limitation is to match not on all these characteristics, but on a summary
of them provided by the "propensity score". This corresponds to the probability of being a beneficiary,
conditional on the dimensions selected as important for the matching. This means that the estimation is
done in two steps. First, the propensity score is estimated, i.e. how the different dimensions predict entry
into training, which makes it possible to define an a priori probability of being a beneficiary for each
observation, depending on its characteristics. In our example, the probability of entering training will be
estimated as a function of age, diploma, efc.... This estimate will be used to calculate for each person,
whether or not a trainee, his/her "propensity" to enter training, i.e. the probability predicted as a function
of these individual characteristics. The values of the propensity score are generally strictly between zero
and one (unless a particular exclusion condition is met, it is rare that a person has no chance of entering
training, and conversely it is unlikely that any of the characteristics will automatically result in entry into
training). Their distributions overlap between beneficiaries and non-beneficiaries. While those who have
a priori a high probability of entering training are more numerous among those who actually enter training,
some do not and can be used for comparison. Conversely, some people with an a priori low propensity to
enter training may nevertheless choose to train - and it will also be possible to compare them with people
who did not train, also having a low propensity to do so. It can be shown that when matching on propensity
scores, the important characteristics are on average identical between the beneficiary and non-beneficiary
groups.

Whether the matching is done on a single dimension (the propensity score), or on several of them, it is
difficult to have exactly identical values for the matching: it is therefore done by using the "closest
neighbours" of the beneficiaries, i.e. the non-beneficiaries who are closest to the beneficiary according to
the dimensions retained (or according to the propensity score). There are then several variants, notably
on the number of neighbours retained (it may be preferable to retain several to avoid comparing by
misfortune with a non-beneficiary whose behaviour would be atypical) and on the maximum distance
allowed between the beneficiary and the comparisons (neighbours who are too far away being by
definition less suitable for comparison).

Whichever matching method is used, it is necessary to have individual data to describe the situation and
individual characteristics in detail, and a large number of observations to be more confident of finding
close neighbours.

Il. How is this method useful for policy evaluation?

Matching methods make it possible to estimate ex post the effect of a programme on beneficiaries, on a
set of objectively measurable dimensions. For example, they make it possible to answer questions such
as: do jobseekers who have chosen to train (at the risk of interrupting a job search) have a higher
probability of returning to sustainable employment than jobseekers who do not train? Does this training
allow them to expect a higher level of pay? Which jobseekers benefit most from training?

The goal, therefore, is to measure the differences between the situation that was actually experienced by
the beneficiaries of a programme and a "counterfactual” situation that would have prevailed in the absence
of this programme. In general, these methods are suitable for evaluating the general impact of a
programme (compared to a situation where this programme would not exist), but are less suitable for
measuring the effect of the different modalities of this programme (in our example, several more or less
intensive programmes for training jobseekers).



lll. Two examples of application: active employment policies and territorial tax exemptions

Matching methods are very commonly used to evaluate the effects of so-called "active” employment
measures (training, job search assistance, etc.), particularly since the methodological study by Heckman,
Ichimura and Todd (1997). This method has been used, for example, to study an active employment
policy in Sweden (Sianesi, 2004), training programmes in Germany or, more recently, training for job
seekers in France (Chabaud et al., 2022).

Another example is the evaluation of the effects of the Zones franches urbaines (ZFU), a public policy
tool designed to encourage the establishment of companies in disadvantaged urban areas, similar to the
Enterprises Zones set up in the United States in the 1980s. Givord, Rathelot and Sillard (2013) look at
the effects of these exemptions on the establishment of businesses and the evolution of employment in
the targeted neighbourhoods, compared with other neighbourhoods that were initially very close (see also
Malgouyres and Py, 2016). These studies suggest a positive effect of the zones on employment and
economic activity, but at the expense of the immediately neighbouring zones. Another study also
suggested that the effects were not persistent beyond the duration of the exemptions (Givord et al., 2022).

IV. What are the criteria for judging the quality of the mobilisation of this method?

The validity of matching methods depends crucially on how well they can be corrected for selection effects,
and therefore on the information available to compare beneficiaries and non-beneficiaries. There must be
some assurance that the selection process in the intervention is not based on variables that are not
available in the data (e.g. the results of a motivational interview used to enter a training programme, which
would aim to measure dimensions that are not very objective and therefore not available to an outside
eye). Having individual information on the variable of interest in the past (e.g. the professional trajectory
prior to entering the training programme) is generally considered indispensable to avoid capturing
selection effects: matching methods are in this case combined with "difference-in-differences" (see
separate brief on difference-in-differences).

Secondly, the method requires the possibility of matching all beneficiaries with non-beneficiaries (this is
called "common support"). This last condition means in particular that there is a certain amount of
randomness in the fact of benefiting from the programme: if the programme is totally deterministic in terms
of observable characteristics (for example, a programme systematically offered to young people without
diplomas, which would exclude people above a certain age or income threshold), it will not be possible to
match the beneficiaries to non-beneficiaries on these dimensions.

Finally, matching methods provide a statistical estimate, and therefore as such do not allow the "true"
effect value to be measured with complete certainty, but only an approximation whose precision, i.e. the
degree of confidence with which this estimate can be used, can be quantified. This precision can be
measured by means of the standard deviation (the smaller the standard deviation, the greater the
confidence that the "true" effect is close to the estimated value) or by means of a confidence interval,
which corresponds to the interval of values within which the true effect is found with a given probability:
for example, the interval of values within which the true value of the effect is found with a probability of
95% (the smaller the confidence interval, the greater the precision of the estimated value). This measure
of precision is used, for example, to check that the effect of the intervention being evaluated is "significant"
or "significantly different from zero", i.e. it can be said with some confidence that the programme does
indeed have a strictly positive or strictly negative effect.



V. What are the strengths and limitations of this method compared to others?

One of the strengths of matching methods is that they can estimate effects in the "general population”,
i.e. on the whole population (provided that there are enough observations to be able to find comparisons
and that the assignment to the programme is sufficiently random to allow for the availability of beneficiaries
on the whole). This can be an advantage over most ex-post quantitative evaluation methods, which only
allow an unbiased estimate of a causal effect on 'marginal’ populations: for example, people around an
eligibility threshold for discontinuity regressions (see separate brief on discontinuity regressions), or
people who are sensitive to the signal given by an instrument.

On the other hand, matching methods may not be sufficient to correct for selection bias. Estimates are
very sensitive to the choice of variables used for matching, and it is generally difficult to trust estimators
in the absence of past individual measurements of the variable of interest.
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