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Abstract  

Impact evaluators of large-scale and multi-domain policy proposals have had difficulties in aggregating detailed 

assessments results into a summative evaluative conclusion. Assumptions about how to aggregate impacts from 

micro to macro level across multiple evaluation domains (economic, social, natural environment) differ and different 

approaches produce different end results. An aggregation problem arises because different policy impacts are not 

fully commensurable across scales (micro-, meso-, macro) and across domains of evaluation. A new approach to 

synthesis of results is proposed that takes incommensurability of policy impacts into account. Detailed impact 

assessments results are first partially aggregated into an input-output matrix of assessment domains (meso level) and 

then non-diagonally situated partial aggregates, defined as secondary impacts, are correlated. The aggregation 

problem is illustrated by the comparative assessment of the sustainability of the development program for the 

Pomurje region of Slovenia using three methods: micro (no aggregation of impact results), macro (full aggregation) 

and meso (partial aggregation) approaches. Only the meso approach is found consistent with the complexity of the 

challenge. 

Keywords: aggregation, complexity, impact assessment 

Introduction 

To evaluate policy impacts is to collect evidence of the performance of a policy and make a value 

judgment about the policy’s ‘worth or merit’ (Scriven, 1994). The importance of evidence-based 

policy making is one of the central postulates of the ‘new public management’. In this model, 

policy impact assessment fulfils an essentially instrumental function in scientifically answering 

the question ‘how effective are chosen policy means in achieving their specified public ends?’ 

(Schwandt, 1997). There is, however, widespread recognition of the failure of evaluation 

research to live up to its promises of improving public management. It has been experiencing 

systemic failures in managing complex social issues and, in particular, in producing forms of 

knowledge that can strategically inform action to improve policy coordination. The Impact 

Assessment Board (IAB, 2009) estimates that some 60–80 percent of impact assessment studies 

currently provided to the European Commission supply the kind of information that does not 

inform policy makers as to whether their global objectives can be met. 

A major challenge to the understanding of evaluation is posed by recent work on complexity 

theory. The concepts of chaos and complexity are well established in the natural sciences but 

have only recently come to the fore in the social sciences and in evaluative research. Complexity 

challenges basic assumptions that underpin positivist linear thinking. In the public sphere, 

complexity refers to multi-domain and multi-level problems, which are poorly understood with 

conventional causal models and thus not easily controllable. In the evaluation of complex issues, 

judgment comes from many independent sources, through many technical means, using multiple 

criteria embedded in different value systems. Evaluators thus necessarily face the challenge of 

how to consistently comprehend and integrate policy evidence. 

A heterogeneous corpus of information produced in policy impact evaluation of complex policy 

interventions, is rendered sensible through the process of synthesis (Encyclopedia of Evaluation, 

2004). However, when the observed evidence is not commensurable, it cannot be reduced to a 

common denominator (Funtowicz and Ravetz, 1994). As a synthesis cannot be obtained simply 
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by putting a jigsaw puzzle together to create a whole, there is an aggregation problem to be 

resolved. 

A useful introductory example of the aggregation problem in social research is highlighted in 

relation to the theory of intersectionality in sociology (Kimberlé, 1994), which studies patterns of 

gender inequality. Intersectional theory examines how various socially and culturally constructed 

categories (domains) of discrimination which are incommensurable, such as gender, race and 

class interact in multiple areas, contributing to systematic inequality which is larger than the sum 

of three separately observed inequalities. Theory dismisses the additive claim that black women 

are twice as poor as white women due to both sexism and racism. According to Prins (2006), this 

theory emphasizes the fact that the complexity of the social inequality cannot be captured by 

such simple additive arithmetical frameworks. 

Aggregation has been an extensively studied subject. There are many contexts in which we want 

to aggregate individuals’ opinions or judgments such as in evaluative research and in research 

synthesis (Lipsey, 2009). List and Polak (2010) developed a theory of judgment aggregation to 

consider such situations. Nevertheless, they opine that the aggregation problem in general 

remains unresolved in social sciences because the literature has mainly concentrated on how to 

avoid it. 

In a complex setting, there are essentially diverse or incommensurable viewpoints on social 

reality which value given social events in incompatible ways. When a controversial social 

phenomenon is evaluated, objectively measurable events may not be perceived in the same way 

by various stakeholders. There are two reasons for approaching policy impacts as 

incommensurable. First the evidence about them may apply to different scales of assessment so it 

must provide evidence of policy impacts at different levels: at micro, meso, or macro level; this 

induces incommensurability in scale such as when the given issue is perceived differently in 

local specifics and in its global entirety. This constitutes a ‘vertical axis’ of complexity and 

demands a multi-level approach to policy impact assessment. Second dimension of social 

complexity are different policy domains: as natural environmental, economic or social. These 

may put forward inconsistent policy demands which are equally legitimate and so equally 

important. This constitutes a ‘horizontal axis’ of complexity and requires parallel multi-criteria 

assessment of different evaluation domains resting on opposing primary values. Hence, 

incommensurability in scale and in domain of research are taken here as two coordination axes of 

‘organized complexity’ (Easterling and Kok, 2002) or ‘ordered social complexity’ (Foster, 2004) 

which is situated between simplicity and chaos (un-organized complexity). 

Social incommensurability (Munda, 2004) implies that no objective basis exists for rational 

choice between alternatives because different principles of legitimacy and social primacy must 

be reckoned with and reconciled (Wacquant, 1997) in evaluation of ordinary social dilemma. 

Incommensurability is also accompanied by knowledge structures which differ decisively in the 

propositions they take as their axioms. Kuhn (1970) argues that different sciences, say 

economics, sociology and ecology, integrate the same information in different ways. Different 

theories weigh the appearances of the same world differently and different types of models are 

suited for representing the judgment processes of a given social issue. This leads to 

disagreements about appropriate ways to sum up what we know about social reality. When 

confronted with multidisciplinary issues even competent, honest and disinterested scientists may 

arrive at different problem framings and conclusions because of systematic differences in the 

way they summarize available information (Mumpower and Stewart, 1996). When values are 

irreducibly plural, value conflicts are ‘un-decidable’ (Mouffe, 2000), i.e. there can be no rational 
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resolution of the conflict between them, and therefore also no clear cut judgment about ‘merit 

and worth’ of policy is possible.  

The consequence of social complexity (incommensurability) is that what one observes and thinks 

is always predefined in domain and in scale of his/her judgment. This requires assessing different 

domains and scales as separate dimensions of assessment. A cumulative impact assessment of 

such complex policy settings is far from trivial (Van der Veen and Otter, 2002). One of the 

immediate consequences is the need to review the foundations of the methodology for 

aggregation (Scriven, 1994) in the assessment of complex policy proposals. Standard assessment 

methods are designed for the appraisal of assumingly homogeneous policy interventions with 

assumingly commensurable impacts (Elbers et al., 2007; Rotmans, 2002), while governments 

intervene in issues that are heterogeneous. Policy makers deal with numerous sectoral policies as 

well as with a great number of goals – all of which may hinder, support or reinforce each other. 

The idea that policies should be evaluated with differentiation between their incommensurable 

aspects (domains and scales) has long been recognized in policy evaluation (Rotmans, 2002; 

Weaver and Rotmans, 2006) but poorly implemented in policy impact assessment. 

The lack of explicit justification of the aggregation procedure is the Achilles heel of assessment 

efforts (Scriven, 1994). Different algorithms for aggregating detailed assessment results across 

assessment domains and scales yield different results and lead to contradictory policy 

conclusions. The majority of standard assessment approaches are struggling with how to 

appropriately address incommensurable oppositions in policy impact assessment, such as the 

EU’s strategic impact assessment (2001/42/EC), the Impact Assessment Guidelines 

(SEC(2005)791), the territorial impact assessment (TIA; ESPON - 3.2, 2006), and the ex-ante 

assessment of the contribution of the EU structural funds to regional sustainability (GHK et al., 

2002). There is an apparent paradigm crisis in impact assessment (Hertin et al., 2007; Virtanen 

and Uusikylä, 2004). Foster and Potts (2007) argue that the crisis is in part a result of unresolved 

aggregation problem. There is a disagreement over assumptions about the aggregation of the 

assessed detailed impacts across multiple assessment domains and from micro to macro level. 

Older methodological approaches strictly speaking do not aggregate detailed assessment results. 

Luna Leopold et al. (1971) were the first to address the issue. They proposed a detailed 

assessment method at the micro level from which synthesis of results remains absent. Besides, 

Leopold’s matrix is binary because it is only concerned with two domains – economic and 

natural environment and assesses the possible side or secondary effects of the former on the latter 

(see section 2). 

Recently Ekins and Medhurst (2003, 2006) proposed a macro assessment approach from a 

complete multi-domain perspective. They claim that the majority of the assessed policy impacts 

conform to the normatively prescribed critical system thresholds, so they can be evaluated as 

‘normal’ and therefore commensurable. They propose a vertically and horizontally aggregated 

version of the Leopold matrix, expanded from two to four assessment domains (social, human, 

economic, natural environmental; the obtained matrix is named here as the Leopold-Ekins-

Medhurst matrix or LEM). They further allow for aggregation of assessed impacts for all 

assessment criteria within each of four assessment domains that are placed in the columns of the 

LEM. They aggregate policy impacts only within each impact domain, but not between them. In 

this way they obtain four composite indicators of a policy impact. Their work is an important 

step towards cumulative assessment methodology in the framework of social 

incommensurability. An analogous logic to LEM is now accepted in various procedures, such as 

the EU’s strategic impact assessment (2001/42/EC), territorial impact assessment (ESPON - 3.2, 



Slovenian Evaluation Society, Working Paper 3/2008 (rev march 2011) 

 

6/22 

2006), and assessment of the contribution of EU structural funds to regional sustainability (GHK 

et al., 2002). 

Nevertheless, LEM’s aggregation approach is inappropriate in its second step, when it allows for 

the summation of all policy measures’ impacts irrespective of their source of impact. The 

problem is that a given policy’s impacts on different assessment domains are not qualitatively the 

same and not commensurable. This article argues that fragmented assessment results can be 

aggregated in LEM only by the given source and particular impact domains, i.e. partially. This 

reorganizes LEM into the square input-output Leontief (1970) matrix (see section 3). 

The methodological divergence of various aggregation approaches is illustrated by a comparative 

ex-ante assessment of the development programme for the Slovenian region Pomurje for 2007–

2013 (RDPP; Radej, 2006). Pomurje is the least advanced Slovenian region (at NUTS 2; with 

6.6% of the national territory and 4.3% of national GDP) with a strong cultural and ecological 

identity – more than a third of its territory is protected nature reserves including unique landscape 

along the River Mura. Its economic capital is fragile but improving since the mid 1990s. Social 

capital is very frail and further depleting. For half a century, the region had been surrounded by 

cold war borders. Since the early 1990s, it has found itself on the main European transport 

corridor which exposed it unprepared to international flows of people and goods. The accession 

of Slovenia to the EU also imposed a more restrictive border regime between Pomurje and 

Croatia (an EU candidate country), which previously (in Yugoslavia) were traditionally close. 

These trends have further weakened social capital, leading to continued depopulation, brain-

drain, long-term unemployment, prolonged health and social risks for vulnerable groups (the 

majority of the population is officially classified as vulnerable). Regional development lags have 

accumulated in regional social capital despite the increased inflow of resources earmarked for 

less-advanced regions from the national or EU budget in the past two decades, because not 

enough emphasis was placed on genuine local needs. This suggests that national and regional 

policy makers have failed to appropriately address critical regional trends and trade-offs between 

economic, social and natural environment domains.  

A new approach to aggregation of assessed policy impacts is proposed. The distinction between 

commensurable and incommensurable social events is crucial in assessment, but not sufficient. 

What is needed is also distinction between weakly commensurable and weakly incommensurable 

policy impacts which is only possible when evaluative judgement is relocated from micro or 

macro level to meso level. The aim here is to contribute to what Sanderson (2000) calls ‘a 

holistic approach’ to assessment which identifies not only how effective a policy is in achieving 

its primary aims but also if it produces tensions or creates synergies between them. 

Standard approach 

First-generation methodologies for matrical impact assessment of complex policy interventions 

were proposed by geologist Luna Leopold and colleagues (1971). Their approach encompasses 

only two domains (economy, natural environment). It is focused at the micro level only assessing 

impact of individual economic measures’ impacts on selected environmental criteria. The 

approach is nevertheless appealing because it goes beyond monitoring policy performance – i.e. 

how a particular economic policy measure impacts a particular economic assessment criterion. 

But Leopold evaluates side effects or secondary impacts of economic policy measures on non-

economic, natural environmental assessment criteria. 
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In the finest positivist tradition of analytical science, Leopold et al. (1971) aim to assess the 

complex policy issue through the detailed description of its numerous impacts. They listed in 

their matrix the 100 most important economic policy measures horizontally in the rows of the 

matrix and 88 criteria of natural environmental impact vertically in the columns. This created a 

matrix with 8800 cells – each further divided into four sections that describe every impact by its 

size (large/medium/ small), direction (positive/negative/neutral), probability (high/low) and the 

amount of risk (critical or not). In this way impacts are assessed in sufficient detail to enable 

maximally informed decisions of elected politicians about the impacts of their policy proposals. 

Appropriately recognizing the incommensurability between the economic and natural 

environmental domains of an assessment, Leopold explicitly rejected the summation of diverse 

impacts into a composed impact indicator. He claims that detailed assessment results should be 

presented disaggregated, leaving policy makers with full responsibility for the evaluation 

synthesis and for drawing its policy implications. Refusal of aggregation is essential for neutral 

evaluation, says Leopold, as it draws a demarcation line between evaluator and policy maker to 

protect the former from the value judgments and political interference (Kunseler, 2007). This 

argument has been accepted as an evaluation standard for decades and is maintained in the EU’s 

Impact Assessment Guidelines (SEC(2005)791). 

Rejection of summation in evaluation and shifting this task to policy makers is problematic. 

Refusing to summarize is ‘letting the client down at exactly the moment they need you most’ 

(Scriven, 1994). Assessment results make political decisions more informed but not necessarily 

easier (Diamond, 2005). It is exactly politicians’ failure as social aggregators that call for policy 

evaluation in the first place – recall Arrow’s impossibility theorem (1951). A problem is 

especially evident in the assessment of complex ‘cross-cutting’ social issues (Sanderson, 2000) 

such as sustainable development, gender equality and social cohesion. Sanderson notes that 

assessment that seeks to isolate policy instruments will produce results of limited usefulness due 

to their limited external validity. Assessment which simply produces non-overlapping 

information tends to underplay inherent system contradictions, legitimizing disregard of 

stakeholders’ concerns in policy making (Stake, 2001). Without any explanation of how different 

parts of a public programme work together, assessment fails to satisfy information needs at the 

strategic level and produces banal answers to multi-dimensional problems (Virtanen and 

Uusikylä, 2004). Finally, when results are left unrelated in their interpretation, it is impossible to 

substantiate evaluation findings, which leaves them exposed to political manipulation. 

Even if politicians and policy makers were able and willing to jump into evaluators’ shoes and 

undertake evaluation synthesis on their own, it remains logically impossible, following Arrow, to 

derive strategic policy advice directly from fragmented inquiry. This is illustrated by the 

problems of evaluative synthesis in the case of impact assessment of the Regional Development 

Program for Pomurje 2007–2013 (Table 1). 

Table 1 was obtained in a standard way: a group of experts convened a workshop and applied the 

Delphi method to assess the possible impacts of the 47 proposed RDPP measures (social, 

economic, natural environment) on a selected set of assessment criteria that also relate to social, 

economic, natural environment factors. In order to simplify the description of methods, experts’ 

opinions are presented here only in terms of the direction of impacts: be they positive, neutral or 

negative. However, extensive qualitative and quantitative research was invested in studying the 

characteristics of these individual impacts.  The fragmented assessment results presented in Table 

1 can be summarized following three lines of conventional reasoning in evaluation: 
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(i) a prevalence of the programme’s positive impacts suggests that a majority of the measures 

will positively contribute to regional development, which supports its endorsement; 

(ii) negative impacts focus evaluator’s attention on the weakest parts of the proposal which ought 

to be improved or abandoned in the programme; 

(iii) neutral impacts (0) are not problematic. 

These three lines of reasoning would suggest that the evaluator and policy maker should focus 

their attention on negative impacts. However, this evaluation approach is not appropriate in the 

context of social complexity where positive (and sometimes neutral) impacts may not be 

unproblematic; nor can a negative impact simply be treated as unacceptable. 

The prevalence of positive impacts does not support the conclusion that the proposed policy is 

adequate as submitted, but only that the policy proposal has been prepared by a basically 

competent public authority. Proposals when prepared by a democratically elected government are 

carefully scrutinized as well as painfully negotiated among various group interests, usually long 

before they are submitted for impact assessment. 

There are some additional reasons why a dominance of positive impacts shall not by itself lead 

evaluators to positively assess the policy proposal as a whole. Impacts are sometimes assessed 

against criteria selected by formally responsible implementation agencies themselves. Even when 

this is not the case, impacts are assessed in relation to individual criteria and thus in isolation 

from each other. Successful realization of separate policy measures cannot by itself guarantee 

positive society-wide impact of the policy as a whole if its goals (or assessment criteria) are in 

conflict – a very common situation in public sector policy making. 

A prevalence of positive impacts in a Leopold matrix can, at its best, inform policy makers about 

their effectiveness observed from an atomistic perspective (micro view), while it does not enable 

a systematic conclusion about the proposal’s integral impact on the overall welfare. Only when 

systematic evidence of positive impacts is obtained, can evaluators assess the appropriateness of 

the overall proposal. But ‘systematic evidence’ can be identified only at higher levels of 

evaluation, when detailed results of assessment are properly summarized. 

The imperative of aggregation sparks two methodological concerns, both of which are linked to 

the conditions under which negative impacts may be tradable and thus aggregatable with 

particular positive impacts. 

The first concern relates to situations in which different experts cannot reach consensus on the 

direction of an impact (positive or negative). Some approaches, such as CAF (Common 

Assessment Framework, 2006) – a self-evaluation tool suggest that revealed differences in the 

assessment of a given issue need to be discussed with the aim of reaching consensus about 

direction and even about intensity of impact. However, forcing consensus for every single 

assessment detail is risky because it could invoke asymmetries within the assessment team – such 

as their different negotiating skills which can lead to a kind of closed, exclusive process 

(Connelly and Richardson, 2004) where the dominant actor prevails. Sankey (1995) is instead 

more in favour of ‘rational disagreement’ where disagreeing experts verify arguments for their 

claims and discuss them – not to reach consensus but at least to confirm validity of arguments 

that stand behind each claim. If conflicting expert assessments are well founded, disagreement 

between them is justified and irresolvable. So another summative option, which is also applied in 

the presented case study, is cancelling out the opposing assessments. Different expert opinions 

are not only equally valid but are also only partial claims when seen from the wider perspective 
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of the overall programme evaluation. A threat that experts’ polarized disagreements are netted 

out should induce cooperative efforts between different experts – to avoid the cancelling of their 

judgments through synthesis. 

Table 1: Leopold’s micro view 
Economic  Social  Environmental  

Impact Domains 

 

Program Measures 
GDP 

growth 

Investm. 

intensity 

Unemp-

loyment 
Migration 

Abate-

ment ex-

penditure 

Sewerage 

connectio. 

1  Development lag + + 0 - + + 
2  Competitiveness + + - - - + 
3  Investment promotion + + + + 0 + 
4  Endogenous advantages + + + + + + 
5  Entrepreneurship + + - + 0 0 
6  Regional tourist organizational model 0 0 0 0 0 0 
7  Pomurje as a tourist destination + 0 0 + 0 0 
8  Destination management 0 0 0 0 + + 
9  Destination marketing + 0 0 + 0 0 
10 Human resources in tourism 0 + + + 0 0 
11 Quality management 0 + 0 0 + + 
12 Tourist infrastructure investment + + 0 0 + + 
13 R&D in tourism + + 0 0 0 0 
14 Health inequality (criteria) 0 0 0 0 0 0 
15 Health promotion network  + + + + 0 0 
16 Health inequality – regional  + 0 + + 0 0 
17 Health inequality – vulnerable groups + 0 + + 0 0 
18 Quality, access to health services + 0 0 0 0 0 
19 Healthy environment 0 + 0 0 + + 
20 Mental health 0 0 + + 0 0 
21 Agriculture modernisation  + + - - + + 
22 Environmental agriculture + + + + + + 
23 Entrepreneurship in agriculture + 0 + 0 0 0 
24 Human development in agriculture 0 0 + + 0 0 
25 Value added growth + + - - + + 
26 Products, services – farms + + + + + + 
27 Products, services - agro industry + + - 0 + + 
28 Marketing agro-products + + 0 0 0 0 
29 Rural development –products & services + + + + 0 0 
30 Countryside development + + + + + + 
31 Rural entrepreneurship + + + 0 0 0 
32 Rural stakeholders' co-operation + 0 + + 0 0 
33 Water supply  + + + 0 + + 
34 Transport infrastructure + + + + + 0 
35 Alternative, local energy sources + + + + + 0 
36 Energy distribution network + + 0 0 0 0 
37 Access to IT services + + + + 0 0 
38 Waste waters, collection & treatment  + + + 0 + + 
39 Solid waste management + + + 0 + + 
40 Communally equipped zones + + + + + + 
41 Water quality + + + 0 + + 
42 Revitalisation of hot-spots - - 0 0 + + 
43 Illegal land-filling, monitoring + + + 0 + + 
44 Nature and culture conservation - + - 0 + 0 
45 Energy policy + - + 0 + 0 
46 Spatial planning + + + + 0 0 
47 Communication strategies + + 0 0 0 0 

Source: Radej, 2006. 
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The second difficulty is related to aggregating positive and negative impacts of a given policy 

measure on various assessment criteria (or similarly, positive and negative impacts of different 

policy measures assessed against the same evaluation criteria). For instance, in Table 1, may 

negative impacts of entrepreneurship promotion on employment in Pomurje be outweighed by 

positive impacts of entrepreneurship promotion on migration? Or another example: is it 

permitted in evaluation to cancel out additional tons of greenhouse pollution (negative impact) 

with additional purchase of tradable pollution permits (positive impact, because this finances 

natural environmental investment at the permit seller’s plant)? Greenhouse emissions cause 

irreversible changes in the atmospheric conditions and so the economic and climate domain of 

policy making need to be treated as incommensurable. 

Thus a trade-off between greenhouse gases and money is not adequate as a general principle. 

However, from a multi-scale perspective, some judgments are localized and so different from the 

global ones. Trade-offs between income and greenhouse emissions are not incommensurable in 

every single case, or at least people are not willing to treat them as such. 

To incorporate this peculiarity in policy evaluation, system thresholds – such as ecological and 

social safety standards – have emerged (for a survey of literature see Muradian, 2001). Threshold 

marks a ‘tipping point’, beyond which a small additional change can have a disproportionately 

large effect on the entire society and could endanger its basic integrity. A policy proposal is by 

definition not allowed, through any of its impacts, to disregard system thresholds, such as legal 

norms and safety standards, because the high probability of negative policy impacts involving 

critically high system risk would make the policy proposal illegitimate. 

In social and evaluation research, quantitative thresholds reflect the fact that there are 

discontinuities in the measurement of value-based social phenomena and value addition (Mason, 

2006) that are consistent with discontinuity in individual and social values. The concept of 

system thresholds is closely linked to incommensurability of social phenomena. As Wiggins 

(1997) explains, two values are incommensurable if there is no general way in which A and B 

trade-off across the range of situations of choice and comparison in which they are present. But 

such examples are rare in social context. Social phenomena are usually incommensurable ‘only’ 

beyond (or below or both) their threshold values but not necessarily within these limits. Within 

the safety limits an agent either does not sense the qualitative difference between two distinct 

social conditions or refuses to declare a preference for one or the other (Luce, 1956 in Munda, 

2006), as in the case of minor natural environmental damage that stays within ‘safe’ ecological 

standards. System thresholds define objective criteria against which policy impacts are 

conditionally commensurable. They delineate a space of social normality within which 

concerned parties in a micro context freely interact and therefore also freely trade-off positive 

with negative impacts, depending entirely on specific, subjective, and value-based considerations 

of those directly affected by these trade-offs. Recognition of system thresholds allows progress in 

the cumulative impact evaluation. One of the first macro-evaluation methods following such 

reasoning was strategic environmental assessment (SEA Directive, 2001/42/EC; Sadler and 

Verheem, 1996), but it gives no indication about how to cumulate natural environmental impacts 

and parallel them in an aggregate way to economic ones. 

The missing link has been contributed by Ekins and Medhurst (2003, 2006) in their novel 

approach to assessment of the EU structural funds’ impact on regional sustainable development. 

They proposed the ‘four capitals model’ which evaluates in parallel economic, social, natural 

environmental and human impacts of a given policy proposal. This particular logic of multiple 

welfare domains can be traced back to the Brundtland report (WCED, 1987), and to the 
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conference on sustainable development in Rio de Janeiro (Ekins, 1992; Munasinghe, 1992; 

UNCED, 1992). 

Ekins and Medhurst have proposed their matrix (LEM) as a highly compacted form of the 

Leopold matrix. The columns are reduced from 88 fields of possible natural environmental 

impacts to four domains of sustainability, each covered by a smaller number of assessment 

criteria (only two in the illustrative example, presented in Table 1; in LEM these are already 

summed up horizontally within each domain; see Table 2). For simplicity, the ‘four-capital 

model’ of Ekins and Medhurst is reduced in this article to a ‘three capitals model’ because this is 

sufficient to explain the aggregation problem for a three-domain issue. The number of rows in 

LEM matrix may be as large as in the case of Leopold matrix, but it is also reduced, as suggested 

in Ekins and Medhurst, from 47 programme measures (Table 1) to six main regional policies (see 

Table 2).  

Table 2: LEM’s macro view  

 Policy domains  

  Sectoral policies  
Economic Social Environment 

Value added growth (rows 1-5)* +++ - + 

Tourism (rows 6-13) + 0 0 

Health (rows 14-20) 0 + 0 

Rural development (rows 21-32) +++ + ++ 

Infrastructure (rows 33-40) +++ ++ ++ 

Natural environment (rows 41-47) + + + 

  Summary impact of RDPP (rows 1-47) ++ + + 

Source: Radej, 2006. Note: * Summary of rows 1-5 in Table 1, etc. 

LEM presents impacts on a wider range of scores compared to Table 1: impacts are expressed on 

the range from the most robust positive impact with the highest score (+++) to the most negative 

impact with the lowest score (---), with all other seven intermediate possibilities included. When 

uncertain about how to round-off aggregate impact from Table 1 to Table 2, a decision was taken 

based on the comparison of the financial weight of the related measures. So in the final row of 

Table 2 a vertically aggregated impacts of the entire RDPP is presented for each of three 

assessment domains. 

Table 2 presents the infrastructure development will be the most welfare-enhancing policy, 

followed by rural development policy. The most problematic is the negative impact of value-

added growth on social welfare. The impact of health policy and tourism are disappointing – the 

explanation is that their measures mostly relate to the preparation of plans and regional 

organization structures. But the overall impacts of the programme, presented in aggregate at the 

bottom row of Table 2, do not appear problematic. The programme will improve regional 

sustainability in all three domains, though more in the economic domain (++) than in social and 

natural environmental ones (+). The summary impacts of the RDPP are therefore unevenly 

positive but differences are small. Thus the assessment concludes that the programme will have a 

rather weak overall impact on regional sustainability. 

However, the main task of assessment of complex programme is not to examine how sectoral 

policies achieve their narrowly defined goals. LEM cannot say much about RDPP’s impact on 

the integrity of regional policy making in terms of its internal oppositions from the perspective of 

conflicts and synergies between policy domains. Although LEM constructs a macro level view 
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on RDPP’s overall impacts, it does so via bottom-up aggregation of the impacts observed at the 

micro level, thus retaining the micro-based assessment logic put forward by Leopold. 

Meso approach 

If detailed assessment results are not cumulated, as in Leopold’s method, the assessment 

produces findings that are microscopic – too fragmented for the evaluation of complex issues. In 

contrast, full aggregation, such as in macroscopic LEM, results in findings that are too 

aggregated to enable a judgment about the policy’s inherent structural tensions among 

assessment domains. In this section we first discuss the arguments about inconsistent aggregation 

in LEM and then negotiate a compromise between micro and macro approaches which goes 

beyond conventional dichotomies.  

Ekins and Medhurst did not acknowledge in LEM that the assessed impacts are vertically not 

fully aggregatable despite stringent conformity to their associated system thresholds. Column 

aggregation assumes the homogeneity of the impacts of all different policy measures on a given 

assessment criteria. However, many studies demonstrate that a given policy does not influence 

different areas of impact in the same way (Schnellenbach, 2005). Policy impacts are direct 

(primary) or indirect (secondary). They are direct when they affect the target impact area, but 

indirect or unintended when they impact on areas which are not primarily targeted with a given 

policy measure. Such impacts often fall under the jurisdiction of other policy domain (Rotmans, 

2006). Hence, each policy measure impacts each evaluation criteria differently and subsequently 

impacts are not vertically fully aggregatable.  

Non-neutrality in impact is confirmed even for those sectoral policies that had previously been 

taken as the most homogenous in impact such as monetary (Lucas, 1972) and tax policy (Leith 

and Thadden, 2006). For instance, impact of increased interest rates in monetary policy is 

directly more relevant for the economic than for non-economic actors. In principle, sectoraly 

specialised policy interventions should always be analysed in relation to the general interest they 

are supposed to serve (Donzelot, in Burchell et al., 1991) which comprises economic as well as 

non-economic issues and direct as well as indirect policy impacts. Yet, indirect or secondary 

impacts routinely fade out in policy evaluation because it is assumed that they are ‘too complex’ 

and thus impossible to track. 

Sectoral specialization, and therefore the non-holistic nature of policies, implies not only that a 

distinction between incommensurable impact domains must be preserved in evaluation 

(Ostmann, 2006) but also that secondary impacts should be taken into account as equally 

important. It is exactly the distinction between primary and secondary impacts, that enables 

partial vertical summation in LEM. Aggregation is partial because the cumulation of assessment 

evidence is constrained by different numeraires resulting from the differentiated value 

frameworks in diverse policy domains. For example, economic and social policy’s impacts on the 

natural environment are not commensurable so they are aggregated separately (economic impacts 

on environment separately from social impacts on natural environment). 

At first sight partial aggregation seems at odds with the strong version of the incommensurability 

thesis. Martinez-Alier et al. (1998) point out that in situations when there is an irreducible value 

conflict in public affairs, we can only search for weak comparability as a facilitator of collective 

discourse. Some authors have explicitly argued against the strong incommensurability thesis 

(Morgan, 2007; Nola and Sankey, 2000). They proposed making a distinction between relations 

of strong and weak in/commensurability. Impact is said to be weakly commensurable when 
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specific limitations are imposed in summation procedure such as with the partial aggregation 

rule. Impacts that are weakly commensurable in two or more incommensurable domains of the 

assessment, like ‘hybrid’ socio-economic impacts, are said to be weakly incommensurable. The 

difference between strong and weak incommensurability can be illustrated with an example. It is 

entirely possible to mix apples and oranges in fruit juice because their juicy meat is weakly 

incommensurable, they can be tastefully mixed under certain conditions. Despite such 

compatibility it will never be possible to grow an apple tree from the seed of orange, because 

seeds in their primary essence are strongly incommensurable. Only in the strong case can one not 

aggregate apples with oranges. Weakly incommensurable impacts are secondary to both, 

economic and social domain when observed separately. Secondary policy impacts are hybrids, so 

they can be evaluated against two otherwise incompatible set of judgments (domains) so they 

imply a delicate possibility of translation between principal incompatibilities. Recognition of 

weak in/commensurability of impacts is therefore a precondition for consistent evaluative 

synthesis in the assessment of complex policy issues. 

Taking into account weak commensurability of impacts, evaluators needs to regroup all rows, in 

Table 1 in the same way as impact areas are grouped in columns – by their three 

incommensurable domains (see Table 3). This divides the Leopold matrix into nine subsections.  

Table 3: The meso view  
                     Impact Domains  

Policy Domains 
E S N 

E (E∩E) +++ (E∩S) - (E∩N) + 

S (S∩E) +++ (S∩S) ++ (S∩N) ++ 

N (N∩E) + (N∩S) + (N∩N) + 

Source: Radej, 2006.  

When assessed policy impacts are partially aggregated within appropriate sections of Leopold 

matrix, partially aggregated impact is obtained for each sub-section. These sub-aggregates can be 

presented together in a square ‘input – output’ or a Leontief’s matrix (its ‘central quadrant’). 

Leontief initially developed his matrix to facilitate inter-sectoral studies, because it is suitable for 

an explicit presentation of the tension between sectors, direct and indirect. For instance, if we 

have agriculture, industry and services as three sectors in an economy, the rows and columns in a 

matrix can illustrate how the sectors are linked. Agriculture requires some capital goods and 

chemicals from industry, and concurrently it supplies its output to the industry and services as 

their.  intermediate inputs. Additional agricultural needs for industrial goods will also indirectly 

induce demands for services needed to enable increased industrial production, etc. 

The square matrix exists hierarchically above the micro level (Leopold matrix) because it is 

aggregated from it. At the same time, as a partial aggregate, the matrix exists at a lower level 

than the macro (LEM). The input-output matrix thus presents an intermediate or meso view of 

the assessed impacts. This approach to evaluation is therefore ‘meso-matrical’. The concept of a 

mesomatrix is important because the complex social system is built upon meso (Dopfer et al., 

2004). This also conforms to Easterling and Kok (2002) who argued that meso is the perspective 

from where the modelling of social complexity is the most tractable ‘a priori’. 

The meso approach is holistic because it assesses policy impacts across all domains (demanding 

horizontal synthesis) and at different levels at which a policy is evaluated (requiring vertical 

synthesis; Rogers, 2008). Being rooted simultaneously both in micro and in macro uni-modal 
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logics, meso exhibits bi-modality (Dopfer, 2006). This enables the evaluator to adopt a dual 

perspective (Dopfer et al., 2004), which also permits the application of what Malthus (in 

Cremaschi and Dascal, 1996) described as the ‘doctrine of the middle’. A meso perspective 

treads the path between ‘difference and sameness’ (Allmendinger, 2002) which enables mid-

level articulation of oppositions that accompany public choice and in this way facilitates the 

understanding of the basis of deep system conflicts (Mertens, 1999). Evaluators can, for instance, 

intervene in conflicts from the meso perspective to help actors understand where their 

disagreements have epistemological and ethical roots and help expose the incommensurable 

meaning systems by which these facts are being interpreted (Bovens et al., 2008). As a ‘plural-

relativistic’ view (Geertz, 2000) of social complexity, meso covers many parallel views of one 

closed reality containing many (pre) existing substantial contexts. With its bimodal and 

intersectional characteristics meso is situated in ‘the un-excluded middle’ (Wallerstein, 2004) of 

the social complexity.  

A meso-matrix refocuses evaluator’s attention from the performance assessment of sectoral 

policies’ effectiveness to the evaluation of the relations (trade-offs) among assessment domains – 

their oppositions and synergies. It reworks the presentation of policy proposal in the perspective 

of overlaps between its policy’s domains (inputs, in rows) and its assessment domains (outputs, 

in columns). Intersection between input and output domains is denoted with the intersection sign 

‘∩’ from the set theory. For example, economic policy impact on the social domain is denoted as 

E∩S (E intersects S). A meso-matrix of RDPP’s partially aggregated impacts is presented in 

Table 3.1 

Table 3 is mainly not interesting for the policy maker who is narrowly concerned only with the 

assessment of performance of his/her own actions and is not able or willing to question their 

systemwide impacts. Table 3 is mainly relevant for higher level policy makers who are 

concerned with overall policy consistency taking into account primary and secondary impacts 

alike. Table 3 conveys a qualitatively different view of policy achievements compared to Tables 

1 and 2. Table 2 (LEM) does not produce a qualitatively different view compared to Table 1 

since they are both focused on the assessment of successful realization of their primary (sectoral) 

goals. In Table 3 the evaluative conclusion is ‘emergent’. This means that evaluative conclusions 

cannot be reduced to the fragmented pieces of information about individual impacts but emerges 

as a new qualitative judgement. To understand how judgement emerges in the meso view one 

needs first to correlate the elements of Table 3. A correlation is applied when one studies 

connectedness between pairs of variables in causal models. In our case ‘to correlate’ means two 

directional assessment of relationship between two domains, such as E∩N, with its diagonally 

symmetric opposite in Table 3, N∩E; this evaluates the reciprocal relationship (NE) between 

natural environment (N) and economy (E), which explains trade-offs between two assessment 

domains and how they work together in the assessed policy.  

Standard programme theory explains logic of policy intervention in linear fashion as one 

directional relationship between policy as a cause and its intended effects (‘economy’ impacts 

‘environment’, or the opposite). Meso evaluation is non-linear as it relates to causally cyclical 

issues (‘economy’ impacts ‘natural environment’ and simultaneously ‘natural environment’ 

impacts ‘economy’; NE). Meso perspective requires ‘corelational evaluation theory’. Emergence 

of qualitatively new judgement then takes place just because the evaluation logic changes from 

linear micro assessment of policy effectiveness to corelational assessment of the main policy 

synergies at meso level. 
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The square matrix in Table 3 consists of two distinctive classes of relationship: (i) primary 

impacts (E∩E, S∩S, N∩N) are located on the diagonal, top left to bottom right; (ii) overlaps or 

secondary impacts (E∩N, etc.) are located below or above this diagonal. The diagonal elements 

present partially aggregated results of intended or primary policy impacts. As strongly 

incommensurable they cannot be aggregated any further and are interpreted as they are – nothing 

qualitatively new can emerge from their interpretation. Diagonal elements of Table 3 indicate 

that: (i) regional economic policy would be very successful in achieving its own primary goals 

(three pluses); (ii) moderately successful in social policy (two pluses); and (iii) only weakly 

effective in environmental protection (one plus). Therefore social, environmental and economic 

domains of sustainability are not treated indiscriminately in RDPP. This observation does not 

match with the previously obtained conclusion from summary row of Table 2 that suggested a 

broadly balanced impact of the programme on the three assessment domains. Besides, RDPP’s 

cumulative impact on economic and social domains is assessed higher in the input-output matrix 

than in LEM. Insight into RDPP’s internal consistency of trade-offs between policy domains is 

obtained with the correlation of non-diagonally located and weakly incommensurable partial 

aggregates. It produces three correlates in Table 4: SE, for the ‘socio-economic’ intersection, 

denoting bi-directional overlap between S∩E and E∩S; NE (see above) and analogously SN, as 

the socio-environmental correlate. 

Table 4: Correlation matrix of synergy between policy domains 
  Output 

Input E S N 

E 

Economic 

sustainability 

(E∩E) = (+++) 

� Robust 

positive impact 

Socio-economic sustainability 

(S∩E, E∩S) = (+++, -) � 

Robust link between E and S 

but very unbalanced in favour 

of E  

Eco-commercial sustainability 

(N∩E, E∩N) = (+, +) � Low 

correlation, balanced impacts 

between E and N 

S 

 Social Sustainability 

(S∩S) = (++) � Moderately 

positive impact 

Socio-natural sustainability 

(S∩N, N∩S) = (++, +) � 

Moderately strong correlation, 

unbalanced in favour of N 

N 
 

 
 

 
Natural sustainability 

(N∩N) = (+) � Low positive 

impact 

The correlation result in SE is strong but damaging for S which indicates a socially constraining 

economic policy (Table 4). Low correlation in SN results from a socially limited environment 

protection policy. Here we recall the previous observation that environment protection policy 

will not be very effective in pursuing its primary goals – so the proposed Programme will at least 

in relative terms further impose a social burden for only slight anticipated improvement in 

environmental sustainability. A socially constraining economic and environment protection 

policy both further weaken already fragile social capital. Besides, the economic domain very 

poorly integrates with S and with N; similar can be said about the feeble secondary impacts of N 

on E and S. Table 4 thus reveals non-social character of RDPP, which is highly problematic 

taking into account the baseline conditions with S already deeply depressed in comparison with E 

and N. This observation is entirely absent from the assessment results presented in Table 1 and 2. 

The final conclusion is that the RDPP is not consistently contributing to regional sustainability. 

This is the opposite conclusion of the one obtained from Table 2. 
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Discrepancy in conclusions derived from Tables 1, 2 and 4 are, of course, not due to different 

detailed expert assessment at the micro level, which remains the same in all three instances. It 

emerges solely from the summative endeavour of evaluation. Policy failure to implement more 

cohesive policies is therefore not necessarily a result of intentional bias, but can be a 

consequence of inadequate strategic evaluation of policy initiatives in the presence of social 

complexity. Different aggregation assumptions lead to different evaluative conclusions, and 

inappropriate assumptions in results synthesis lead to misleading policy advice. This validates the 

premise given in the introduction that many difficulties arising from inconsistent impact 

evaluation are caused by an inadequate handling with social complexity, with flawed 

assumptions about the nature of (in)comparability of social issues. The conclusion is that, in the 

context of social incommensurability, while a synthesis is vital to evaluation methodology (see 

Lipsey, 2009), the opposite is also true: a theory of synthesis is the starting point from which the 

more appropriate evaluation approach can be developed. 

Conclusions 

This article has explored how standard approaches in matrical impact assessment take into 

account social incommensurability of policy impacts in formation of evaluative conclusions. The 

meso synthesis is proposed as an alternative to both micro and macro-based approaches. Leopold 

et al. (1971) accurately perceived natural environment and economy as two incommensurable 

domains of valuation; but they failed to see that their approach to the assessment is actually 

concerned only with secondary impacts, which are in fact weakly commensurable, so they can be 

partially aggregated from micro to meso level. On the other side, Ekins and Medhurst (2006) 

accurately observe that aggregation of impacts within a given assessment domain is formally 

correct. They provide a procedure in cumulative assessment for providing synthesized evaluative 

conclusions. They appropriately allow only for partial aggregation of impacts on the output side 

of assessment, but they fail to apply the same principle consistently on the input side of policy 

domains. So at the end their macro assessment approach basically remains ‘micro-

foundationalist’. 

The controversy has been illustrated by the case of ex-ante impact assessment but there is no 

reason why the same logic could not also be applied in ex-post evaluation context. The proposed 

seems appropriate also for process evaluation because they both refer to intermediate issues. 

The article demonstrates that social incommensurability is not an irresolvable obstacle to more 

holistic reasoning in public policy. Assumption of incommensurability constitutes only a safety 

mechanism which reminds us that social issues are complex and cannot be explained in their 

entirety from any specific point of view. However, strong differentiations are important for only 

a small number of social issues. Even though contemporary societies are built on 

incommensurable oppositions which cause strong social fractures and invoke strong 

dis/agreement, the majority of issues important for the reproduction of everyday social life are 

linked by weak ties (Granovetter, 1983). This article employs this observation by suggesting how 

to utilize weakly commensurable and weakly incommensurable evidence in policy evaluation in 

order to improve understanding of cohesive processes in society while at the same time 

preserving its high diversity and plurality.  

Specialized sectoral policies produce biased impacts but functionally they are equally important. 

In such a situation, when there is no straightforward mechanism to install an optimal public 

policy, a policy proposal that is the most secondary effective ought to be chosen (cf. Demsetz, 

1969). As societies grow more complex, policy makers should be increasingly aware not only of 
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their own agency’s primary objectives narrowly defined, but also of wider implications and 

unwanted effects of their (in)activity on wider society and its welfare. Disregard for secondary 

impacts might explain why good individual policies, based on strong values and even common 

sense, often lead to disappointing overall results (Chapman, 2004). The same idea of importance 

of secondary issues is relevant to the thought of both Hayek and Popper, who take the view that 

the unintended consequences of action are the principal concern of social science and that the 

existence of unintended consequences is a precondition for the very possibility of the scientific 

understanding of a complex society (Vernon, 1976). 

Today majority of evaluation studies try to earn their neutrality in the first evaluation step of 

scientifically objective assessment of policy impacts. This article sheds light on the cases when 

neutrality should be earned also in the synthesis of detailed assessment results. Our experiment 

not only confirms the need for the cumulative evaluation of complex policy proposals, but places 

synthesis concerns, via neutrality considerations, into the centre of the efforts aimed at 

improvement of policy impact evaluation. 

So, meso approach to evaluation is not simply a synthesizing logic of drawing general 

conclusions from elementary issues. Synthesis requires a careful framing of the research problem 

which calls for a specific formalism that theoretically remains faithful to the framework of study 

(Barroso et al., 2003). In this regard the meso approach offers a distinctive theory-based method 

of judgment and distinctive programme theory because it develops a distinctive basis for 

explanation as to what it is about a policy which makes it work. 
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