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Section 5.1 Introduction

Once the budget year has elapsed, and all legally required reports and audits have been handed
over, is there anything left to be done? Going back to the picture of the state, at the beginning of these
lectures, embedded in the functioning of the economy, prompts an answer which is in the form of a
further very simple question: is it worth while? More explicitly: do the large resources that the state
mobilizes through its budget serve their purpose?

Most of the management literature that deals with evaluation focuses on evaluating specific projects
or programs. It is an extremely rich literature and one could be tempted to think that it has to play a
major role in this module. Our task is however different, to the extent that we wish to evaluate the role
played in the economy by the entire state through its budget over some time period: this is not evaluat-
ing a project, or a program in the technical sense of these expressions in project analysis, but rather
evaluating a set of policies.

Nevertheless, our evaluation task has in common with project evaluation that it has to be done in
reference to the objectives that are pursued by the activity under consideration. In the case of the
budget, which synthesizes the activities of the public sector, these purposes are, one shall recall, effi-
ciency, equity, stability and growth of the economy, these four dimensions being often summarized
with the expression of society’s welfare. Thus, and to answer the above question, what remains to be
done is to evaluate whether welfare, understood in terms of the achievement of these four objectives,
has been enhanced and, if at all, to what extent.

With this ambition we set ourselves much outside of the usual requirements of administrative and
legal practices in auditing, as they have been reviewed in Module 4. Actually, we are beyond those: we
try to take a broader view at the level of the whole economy. This matter deserves attention at this
closing stage of the course, because it invites one to take stock of the economic role of the state not any
more in the a priori terms of its rationale, but this time in terms of its effective achievements.

Yet, there hardly exists any standard technique allowing one to achieve an analysis that would
cover in a single index, at once, all four dimensions of welfare that efficiency, equity, stability and
growth are. Such a project would be too ambitious, for at least two reasons: a first one is that it is simply
presumptuous to hope covering comprehensively, no matter the instrument, the evolution of an entire
society. A second reason is that, even if the analyst limits himself to quantitative and measurable ele-
ments, it is methodologically objectionable to encapsulate into a single index a reality that is essentially
multi-dimensional.

However, partial evaluative analyses can be made, for each dimension taken separately — and
these are made in numerous studies all over the world. They make use of various techniques (surveys,
interviews, statistical data collection, analyses of various nature) and aim at answering specific ques-
tions on one or the other facet of welfare. In each case, the method consists (i) of a defining the objec-
tive pursued, which becomes the criterion of evaluation; (ii) of measuring its degree of achievement
(without measurement, there is little evaluation possible); and (iii) of establishing a causality link be-
tween the observed achievement and public sector actions, so as to appreciate whether or not what is
observed in terms of objectives is attributable to the state.

As far as equity, stability and growth are concerned, concepts and measurement techniques are



offered by macroeconomic analysis and econometrics, which make it possible to proceed with the three
stages method just outlined. They are however hardly accessible to non professional economists and
also quite different from the topics and techniques presented in this course.

As far as the efficiency objective is concerned, the situation is different. Efficiency measurement
of human activities and its evaluation in statistical terms has evolved over the last thirty years or so in
a way that is at the same time well grounded in economic theory, readily applicable in managerial
contexts (that is, operational), and really accessible to any person who accepts the simple logic of
numbers.

We shall therefore devote this evaluation module exclusively to an efficiency analysis of public
expenditure. It follows naturally from the material covered in the rest of the course, but it may also be
considered as a stand-alone.

We insist that we do not wish thereby to undermine the other three basic objectives of the pubic
sector’s activity. Quite to the contrary, it is to avoid the risk of a superficial and recipe-like presentation
that we refrain from handling them presently. We also would urge those interested to take advanced
education in macroeconomics.

Section 5.2. Efficiency of public expenditure with single per formance indicators

(a) Concepts: efficiency and its variants

The efficiency criterion is apparently a very simple notion, as the term is widely used as soon as
it comes to express a judgment about any economic activity. Yet, while everybody can easily concoct
examples and tell anecdotes of inefficiencies, difficulties arise when one tries to define efficiency, and
these difficulties increase when, after having defined, one looks for a way to measure it. One aspect of
the difficulties lies in the fact that the management literature is not uniform on the concept and offers
different versions of it.

Figure 5.1 - Efficiency and its var iants, for some activity



1 In production economics, inputs are also called factors of production, or resources (although these three expressions are
not exactly synonyms); outputs are also called products.
2 An almost equivalent variant of (ii) is: as much outputs as possible is obtained from any given quantity of inputs.
3 Strictly speaking, only (ii) is what efficiency is about, according to the economic theoretic literature which inspires this
exposition. In the present context however, the feasibility notion conveyed by (i) is of importance, as the reader will realize
in the sequel. The literature in question is the branch of production microeconomics and microeconometrics called “effi-
ciency analysis”, which started in 1951 and has become today a rich area of both theoretical and empirical developments.
FRIED, LOVELL and SCHMIDT 2000 provide an excellent account of them as of the late 90s.
4 Some authors are introducing a further box, labeled “ impacts”. We shall not go into that extension.

Nevertheless, in all its versions, the notion of efficiency (and most of its variants, under various
names) bears on the relation between the means used and the results obtained. Clearly, such a relation
characterizes every human activity. However, depending upon how “means”  are defined and described,
and depending – more importantly – upon how “results”  are conceived of, what is measured differs and
the terminology varies. Consider the diagram on Figure 5.1.

On this picture, the single box “ inputs”  stands for means used and the results obtained from them
are shown with the “outputs”  box. In between, a “cost”  box reminds us that inputs are to be acquired on
markets, hence they have a price and cost is thus the sum of quantities of inputs times their prices.
Inputs and outputs are utmost standard ways to describe how any activity occurs1 . The notion of effi-
ciency comes in at this stage as a way to characterize the adequacy of the means used (let us from now
on call them always inputs) to the result obtained (now, the outputs). By adequacy we mean here two
things: (i) that the outputs can effectively, that is, physically, be obtained (thus, that it is materially
feasible for the inputs under consideration to generate the outputs specified), and (ii) that no more
inputs are used than necessary to obtain any quantity of the said outputs2 ,3 .

When moving to the right of the diagram, the “ results”  components of our relation appears to be
actually broken down into two successive boxes: “outputs”  are being supplemented by “outcomes” 4 .
The reality that this scheme is attempting to describe is that very often in economic life, productive
activities generate objects – outputs – which are not by themselves the ultimate raison d’être of the
activity, but only a means towards satisfying some human need. Thus for example, a pharmaceutical
company uses inputs to produce outputs, the drugs, but the patients seek for health, and medicines are
only a means to that end. As not all medicines do provide the same health results, those that do it better,
in the appropriate quantities, are called more effective that others. Effectiveness is the adequacy be-
tween an output and the need it is supposed to satisfy.

Much of the vocabulary we are using here is the one of production economics. However, we
should not forget that the efficiency we are concerned with is the one of the overall activity of the State,
which can hardly be reduced to an input-output process of, say, producing shoes or nails in a factory.
While we have seen in the Introductory Module that the state does produces public goods, it has also
many other activities, typically transfers, that one would not call “productive”  at first sight. However,
even these other activities always use at least some kind and some amounts of resources (e.g. labor) just
to be executed — thus, they use inputs, and in addition they produce some results — thus, they generate
outcomes. Both efficiency and effectiveness are thus concepts which might be relevant for evaluating
the State activity through its budget. The state of the art happens to differ considerably between effi-
ciency and effectiveness as far as measurement is concerned. We shall therefore limit ourselves to
efficiency.



(b) Measurement

The notions described so far can be quite precisely expressed as soon as they are thought of in
terms of quantities of inputs, of cost, of outputs and of outcomes. The issue then consists in specifying
the “adequacy”  relation suggested above between these quantities.

Efficiency is one of these relations. It is essentially of comparative nature, that is, the relation it
specifies is not of a direct form between quantities of inputs and quantities of outputs5 , but instead
between the components of pairs of input-output configurations. More precisely,

Definition of efficiency6 :

Given a configuration A consisting of so many inputs achieving so many outputs,
and another configuration B, that achieves another amount of outputs with another
amount of inputs, configuration A is more efficient than configuration B if the quan-
tities of outputs achieved in A are larger than those achieved in B and the quantities
of inputs used in A are smaller than those used in B.

This is most easily grasped when A and B consist of just one output and one input. So is precisely
the case with the two examples that follow, taken from nine small developing economies in the Pacific,
where the single input is a “cost”  and the single output is an indicator of achievement of one of the
functional objectives of public expenditure.

(c) Two examples

The data are contained in Table 5.1 and Figures 5.1 and 5.2. Column 1 shows the amount of
public expenditure (in % of GDP) that these countries devote to health in the year 2001, thus, a cost.
Column 2 reports on the level of a basic indicator of health, namely life expectancy (in years), thus an
output, or outcome if one prefers. From the plot of these data on Figure 5.1, it is a striking fact that
while Fiji has a life expectancy of 73 years and spends 2.9% of its GDP on health, Kiribati has a life
expectancy of only 62 years but spends 11.2% of its GDP on health.

Between these two extremes, one sees in Vanuatu a life expectancy of only 69 years in spite of
spending for health about the same fraction (3%) of its resources as Fiji. Thus, for the same effort, Fiji
does better. Proceeding Eastwards in the Figure, consider Samoa: same level of life expectancy than
Vanuatu (69), but at a higher cost, namely 3.9% of GDP. Samoa is thus less efficient in this respect than
both Vanuatu and Fiji. Then come the Solomon Islands: still the same life expectancy than Vanuatu and
Samoa (69), but even more cost (5.6% of GDP); thus, Solomon Islands are still less efficient than
Vanuatu, Samoa and Fiji. The Republic of the Marshall Islands (RMI) comes next, with both less life
expectancy (68) and more cost (5.8% of GDP); thus less efficient than all the preceding ones. Finally

5 As the familiar production function does.
6 From the production economics literature referred to above, the distinction between economy and efficiency entertained in
chapter 12 of JONES and PENDLEBURY 2000 is not well grounded, essentially because of an ill-chosen definition of
efficiency, which is confused with productivity. For the precise relation between the two, see THIRY and TULKENS 1989.



COUNTRY Health expend. Life 
Expectancy

Education 
expend. Literacy

% GDP Years % GDP %
1 2 3 4

Fiji 2,9 73 6,7 97
Kiribati 11,2 62 10,5 90
RMI 5,8 68 11,3 89
FSM 11,3 67,2 5,8 83
Palau n.a. n.a. 12,3 97
Samoa 3,9 69 4,2 100
Solomon Islands 5,6 69 3,6 71
Tonga 7,2 71 5,3 100
Vanuatu 3 69 6,5 34

Table 5.1 Efficiency of education and health expenditure in 9 countr ies

Source: LERUTH and MORANT 2004
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Kiribati has a still a lower life expectancy and still more cost, thus, a still lower level of efficiency vis-
à-vis all the countries quoted thus far.

To sum up, if the evaluation criterion is taken to be “achieving more for less” , one obtains here an
efficiency ranking that reads:

Fiji  Vanuatu  Samoa  Solomon Islands  RMI  Kiribati,  (1)

where the symbol  means “ is more efficient than” . Of course, “more efficient”  has here the very specific
meaning: “more efficient only in terms of life expectancy implications of health expenditures” 7 .

The reader may have noticed that we have left two countries out of this ranking, namely Tonga and the
Federated States of Micronesia (FSM). From making similar comparisons we can state the following:

1. Fij i  is more efficient than both of them. Thus, we can add to (1) the further rankings:

Fiji  Tonga  (2)

Fiji  FSM,  (3)

and note as a first conclusion that Fiji appears to be more efficient than all countries in our sample.

2. Tonga is more ef f i cient than FSM and Ki ribati . Thus we can add further:

Tonga  FSM (4)

Tonga  Kiribati. (5)

3. There is no way, however, to rank in a similar fashion, that is, in efficiency terms Tonga vis-à-vis
Samoa. This is because while Tonga has a higher life expectancy than Samoa, it also uses more of
its resources: the gain in result is obtained with more, not less resources.

This is interesting because the higher life expectancy is of course a gain for Tonga’s population,
compared with Samoa, and a quite welcome one. But it is not a gain in efficiency because to
qualify as such the gain should occur with less resources8 .

7 If other outcomes of health expenditure than life expectancy were taken into account, such as e.g. eradication of some
specific illnesses, the ranking might well be modified. However, it should then be constructed with several outcomes
instead of just one, that is, the “result”  indicator would not be a single number (scalar) but instead a vector of numbers, and
the comparison between the countries would require comparing vectors. To this we turn in the next Section.
8 Notice that a similar impossibility of efficiency ranking applies to the pair FSM, Kiribati, for exactly the same reason.



4. The further efficiency rankings (2) to (8) now include the two countries left out of the first rank
ing. Yet one does not have a complete ranking of the 8 countries because some pairs of countries
were not comparable as just seen in observation 3. There are actually several more such cases of
non comparability. Hence, efficiency ranking yields only what is called a partial ranking9  of the
nine countries in our sample.

5. From observation 1 that rankings marked (1) to (3) make Fiji appear to be more efficient than all
countries in our sample, one may say that it is thus the most efficient, or still, to paraphrase the
words of JONES and PENDLEBURY 2000, that it offers its health results at least cost10  since no
one in the sample does better.

6. The last observation also illustrates the general property that efficiency is essentially a compara-
tive concept, that is to say: no unit is ever efficient per se, but only in comparison with other
units11 .

Turning back to Table 5.1, columns 3 and 4 together with Figure 5.3 allow one to do a similar
exercise, this time about education expenditures. The reader can find out by himself that in this case
some of the partial efficiency rankings obtained are the following:

Samoa  Tonga  Fiji  Kiribati, (6)

Samoa  FSM  Vanuatu (7)

Fiji  Palau  Kiribati. (8)

Solomon Islands  Vanuatu, (9)

leaving it to the reader to find out whether other ones can be spotted.

One obtains again a series of partial efficiency rankings of the countries, rankings that are differ-
ent from those identified for health expenditures.

We draw four conclusions from the above.

1. The efficiency criterion as applied to public expenditure, is a concept amenable to empirical
estimation. It yields “efficiency rankings”  of the data12 .

2. The concept of efficiency is a relative one: there is no “absolute”  level of efficiency but only
efficiency relative to some alternative situation13 . Therefore, being “most efficient”  only means
most efficient with respect to the other units in the sample that are analyzed. Moreover, it may

9 The ranking would be a complete one if the two countries left out could be included in the ranking (1).
10 These authors call “economy” a least cost situation. What we identify here as “most efficient”  we call simply “efficent”
(here, “cost efficient”).
11 To confirm this statement, notice that it is impossible to make any efficient statement when only one observation is
available!
12 To alleviate the above exposition, we refrained from attempting to measure numerically the “degree” efficiency. This
can be done, as will appear in the next section.
13 This alternative being possibly called a “benchmark” . Efficiency analysis, in the sense developed here, is therefore very
close to “benchmarking”, a popular topic in current management literature



very well be that adding further units or observations in the sample modifies the rankings.

3. Efficiency analysis is most useful in spotting the bad cases. On good, that is, efficient cases there
is usually little to say, except for words of appreciation. By contrast bad cases, once revealed,
naturally prompt questions.

4. When an efficiency evaluation is made as above, separately for each function (or objective, or
sector of activity), one obtains as many different rankings as there are such functions. If the
number of these is large, one is likely to loose sight of the whole. Remember for instance that the
GFS functional categorization of public expenditures had 13 items, and that the UN Millenium
Goals are 8 in number.

Section 5.3 Efficiency of public expenditure with multi-dimensional indicators

Conclusion 4 of the previous section as well as the argument in some footnote 1 above point to
the question whether public expenditure can be evaluated not function by function as we just did , but
rather as a whole.

A frequently used method for that purpose is to aggregate the results (or outcomes or outputs)
data. This is done, for instance, in the construction of the Human Development Index (HDI) published
by the United Nations: from three main indicators, namely Life expectancy, educational attainment and
GDP per capita— of which we have used the first two in the preceding section, an aggregate is com-
puted as a simple average of them, yielding thus a scalar (i.e. single number) measure of development,
of welfare, or of whatever name one wants to use to denote the objectives that these three indicators
represent.

There are however serious methodological reasons to object to such aggregation. These are force-
fully and most clearly spelled out in RAY 2003 (pp.28-29), from which we extract only a very small
part:

“The creation of composites from such fundamentally different indicators as life
expectancy and literacy is a bit like adding apples and oranges. It is arguable that
rather than create composites, the reader should view the different indicators […]
and then judge the overall situation for herself.”

This argument is well known. But our reason for the quotation is in the second sentence: what it
says is exactly what we are about to do here in extending efficiency analysis to multidimensional
specification of the objectives, and thereby help forming the overall judgment called for by the author.
The method should yield a single14  efficiency ranking of countries based on their total expenditures and
acknowledging the multiplicity of their objectives, yet without destroying this multiplicity by aggregat-
ing the indicators that reflect realization of the retained objectives.

Consider the 19 SDEs that we have worked with from the Introductory Module on. Column 1 in

14 Albeit possibly partial, as we already saw in the previous section.



Table 5.2 shows for each of them the amount of public expenditure as a percentage of GDP in 2001, as
well as the value of each one of the three HD indicators for that same year. Just as in the previous
section, we can define the public expenditure efficiency of a country in reference to these three indica-
tors of welfare, in comparison to any other country, in the following terms:

Definition of efficiency dominance (in HD achievement and PE use):

Country A is more efficient than country B in the management of its public expendi-
ture if the values of its three HD indexes are all15  higher than or equal to those of
country B and if the PE/GDP ratio of country A is lower than or equal to the PE/
GDP ratio of country B.

For short, we shall often say: “country A dominates (in efficiency) country B” , or equivalently
“country B is dominated (in efficiency) by country A” .

From this definition one derives naturally a restatement of the concept of “efficiency” , which
reads as follows:

Definition of efficiency (in HD achievement and PE use):

A country C is efficient (within a given set of countries) in the management of its
public expenditure if it is undominated, that is, if the values of its three HD indexes
are all higher than or equal to those of all countries with a lower PE/GDP ratio.

We call “Efficiency Dominance Analysis16 ”  (EDA) the method that consists in scrutinizing any
expenditure and indexes data set in the way stated by the definition of efficiency dominance.

Applying now this method to the 19 SDEs that have accompanied us throughout this course17

amounts to checking the above definition for every pair of countries in Table 5.2. This yields the results
that are couched in Tables 5.3 and 5.4. We analyze them as follows:

1. Table 5.3 shows in its first lines that out of our 19 countries, 9 are undominated. We list them in
increasing order of the PE/GDP ratio. Remembering that this ratio measures the size of the state
activity relative to the whole economy, these first 9 lines suggest that undominance, that is,
efficiency, can prevail in states of almost all sizes, ranging from very small (PE/GDP ≤ 10%) to
small (10% < PE/GDP ≤ 25%) to medium (25% < PE/GDP ≤ 40%). For each one of them, what
they achieve is not done with less resources by any country in the sample. Thus, they are “ least
cost”  states in the same sense as that reviewed above.

15 The difference with the scalar approach of the previous section lies only in this plural.
16 The EDA methodology – not to be confused with its predecessor FDH - was introduced in general terms in TULKENS
1993 and applied to the expenditures of 500 municipalities in Belgium in TULKENS and VANDEN EECKAUT 1999.
However, it is not restricted to public expenditure however: an efficiency dominance analysis of 900 branches of a public
bank in Belgium was done in TULKENS and MALNERO 1996, and more recently of 573 branches of a Spanish savings
bank in LOVELL, PASTOR and TULKENS 2003.
17 A comparable, non aggregating study of expenditure efficiency focusing on health and education only is the very detailed
paper by GUPTA and VERHOEVEN 2001. They use a method called FDH, a predecessor to EDA of less generality.



2. By contrast, the two countries with the largest public sector (Vanuatu, with a PE/GDP ratio of
40.73% and Seychelles, 43.95% – see the end of the table) are both dominated, that is, inefficient
in the sense that what they do is actually achieved by one or several other countries with less
resources (sometimes considerably less; see below). These dominating countries are listed just
below the Vanuatu and Seychelles lines.

The other dominated countries are similarly presented, with their dominating counterparts listed
underneath.

3. The last column on the right, entitled “efficiency dominance score” , provides a numerical mea
sure of each case of dominance. The measure is taken as the ratio between two PE/GDP ratios:
the numerator is the ratio of the dominating country and the denominator the ratio of the dominated
country18 . As a result, the score is smaller than (or, at best, equal to) 1 by construction. In the case
of Tadjikistan for instance, it tells the reader that in the Kyrgyz Republic, which is reported to be
dominating Tadjikistan, the PE/GDP ratio is only 71% of what it is in Tadjikistan: Kyrgyz does
more, with only 71% of what Tadjikistan spends.

4. We are learning from the details of the 9 “undominated”  countries that the education index plays
a strongly favorable role in the rankings of at least the first an the third ones, rankings which are
good in spite of the poor GDP level of these countries.

On the other hand, one may be surprised that the education index for Singapore is not very high,
in spite of a well known brilliant level of general development. In fact, if this index were raised
from 0.87 to 0.94, Singapore would dominate the three countries which are below it in the table
and the number of undominated countries would be reduced to 6.

These observations strongly suggest to go and check the validity of the education data.

In the same spirit, and because of its extremely low value, one surely should go and check the
credibility of the 1.69% of the PE/GDP ratio for the Kyrgyz Republic. In the preparation of this
course, unfortunately, time did not allow for that.

5. Notice that the dominated countries are listed in increasing order of their PE/GDP ratios. Thus, in
terms of public sector size, inefficiencies prevail at all levels: not only at the large level of Vanuatu
(dominated 8 times) and Seychelles, commented upon earlier, but also at the small state levels of
Sierra Leone (dominated 7 times) and Papua New Guinea (dominated 6 times), and the medium
size states of Grenada and Malta. Vanuatu is a champion in this respect: it is dominated by 8
countries (much because of its poor educational achievement), among which Albania which does
more with only 16% of what Vanuatu spends…

6. Table 5.4 is in some sense symmetric to Table 5.3: it lists all countries in an order that shows
which other countries each one in the list dominates. The first six ones never dominate any country

18 This is a measure in terms of the respective costs (or inputs) of the dominating and dominated units. A measure in terms
of the indicators (outputs) is also conceivable but a bit more complex, due to the multi-dimensionality. It is presented in the
literature referred to above.



in the sample (that is, they never are more efficient than any other one). Thus they are rather at the
bottom of the hall of fame…

7. The other part of the table lists, for each country, the set of those it dominates; thus, for each
country, those that may model themselves on it (if efficiency is taken to be a value to be imitated).
The efficiency dominance scores have here the same meaning as in the previous Table, that is, the
lowest the score the strongest the dominance.

More factual comments on Table 5.4 could abound, just like they could have continued for a long
time on Table 5.3. We shall leave it at that, all the more that most often the best comments and remarks
on such efficiency evaluations are made by representatives themselves of the units involved - here, that
would be the countries. We thus invite the reader to supplement the above with whatever further obser-
vations he or she might wish to make, not without having read first, however, the concluding remarks
that follow.

Table 5.2 - Data for EDA of 19 Small Developing Economies



Table 5.3 Efficiency dominance analysis of SDEs: dominating countr ies



Table 5.3 (continued) Efficiency dominance analysis of SDEs: dominating countr ies



Table 5.4 Efficiency dominance analysis of SDEs: dominated countr ies



Table 5.4 (continued) Efficiency dominance analysis of SDEs: dominated countr ies



*  *  *

Let us now take stock of the material we have just covered and see how it helps with the evalua-
tion of public expenditure. We separate methodological issues from substantive ones.

We first repeat our general remark made in the conclusion of Section 5.2: efficiency dominance
analysis is operational in multi-dimensions, both conceptually and numerically.

However, the choice of the output (or outcome) indicators should be carefully done, so as to
combine two qualities: to be good expressions of the objectives attributed to the institution being evalu-
ated, and to be statistically reliable figures. In making this choice, the issue of distinguishing correctly
between efficiency and effectiveness should not be neglected.

Also, a plausible causality link should exist between the output indicators and the way costs (or
inputs, or input indicators) are measured. Efficiency analysis does not prove and not even establish
such a causality link; it is not designed for that. But without serious conjectures in this respect, the
method is likely to offer no more than meaningless number crunching.

A crucial methodological issue, of which we must warn potential future users of the method, is
the inescapable relation that exists between the dimensionality of the problem studied (that is, the
number of indicators) and the number of statistical observations available. The larger the dimensional-
ity, the larger the number of observations necessary. Few observations usually lead to almost all of
them (sometimes all) being efficient19 , and this occurs all the more that the analysis bears on many
indicators20 .

In the same spirit, efficiency analysis of a given institution, or of a given sample of states as we
have done, should not be done once and for all. It should be repeated over time: not only to generate
more observations, but more importantly to sort out between those results, good or bad, that are only
accidental and those that occur repeatedly and are thus confirmed.

Finally statisticians will not miss to object that the method as explained here is not stochastic, that
is, it does not allow for randomness phenomena in the data, such as errors of observation for instance.
While the point is well taken, it should be clear that nothing prevents one from extending the method-
ology in that direction. This has only been done so far in an exploratory way21 , and at the cost of
considerably increased complexity.

19 Recall what was mentioned in a footnote above: with only one observation, there can only be efficiency!
20 In the reverse, one can show that aggregating dimensions generates artificial inefficiencies. In their otherwise interesting
paper, AFONSO, SCHUKNECHT and TANZI 2003 unfortunately do aggregate their output data when they come to effi-
ciency analysis in their Section 4. Many of their results are flawed by this.
21 For instance in TRIANTIS and VANDEN EECKAUT 2000.



As to substantive issues, we wish to stress forcefully that the numerical and factual results pre-
sented above are of experimental nature: the aim was to show the operationality of the method. Now
that this aim is fulfilled we can only urge our readers to go and test by themselves whether or not our
results are confirmed, by replicating the analysis over more years, more countries and more or other
indicators.

There are two such extensions obviously to be made, to complete the message of this course: (i)
an efficiency dominance analysis over many years and many countries, both developing and devel-
oped, with three reliable and convincing indicators of equity, stability and growth; and (ii), focusing
this time on developing countries, a similar analysis where the indicators would be the degree of real-
ization of the eight millennium goals listed in the fiscal strategy section of Module 1.

Our final point will be a caveat: efficiency analysis does not by itself provide explanations of
inefficiencies. It is only an instrument for diagnosis, and the diagnosis only results from giving the
statistical data a certain structure. However, once this structure is brought to light, explanations and, a
fortiori, remedies must come from elsewhere, that is, in this case, from sound thinking and good
management.

Warning

The statistical data for public expenditure contained in Table 5.2 and used for the analysis just
presented were compiled so as to match the Human Development indicators for 2001. Therefore, their
source is different from those used for compiling Table 0.2 in the Introductory Module. As result, the
figures of Table 5.2 are much less reliable. The efficiency conclusions drawn from them are tentative
and have been presented here for illustration purposes only.


