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Multicriteria strategic environmental assessment:
A multimethodological proposal

ISABEL A.J. RAMOS
Department of Biophysical and Landscape Planning
University of Evora, Porrugal

1.- INTRODUCTION

Strategic Environmental Assessment (SEA), generally understood as the process
jof Impact Assessment of Plans, Policies and Programmes (PPP), is a way to assess
how the different proposals contributes to achieve sustainable development, pro-

moting the integration of sustainability issues on decision-making processes:

“SEA is a systematic, on going process for evaluating, at the earliest appropriate
stage of publicly accountable decnslon-malung. the environmental quality, and
consequences, of alternative visions and dcvelopmem intentions incorporated in

~ policy, planning or programme initiatives, cnsuring full integration of relevant
biophysical, economic, social and political considerations.” (Partidirio,
1999:64).

The concept of sustainable development is commonly seen as the development
that meets the needs of present generations withour compromising the ability of
future generations to meet their needs and aspirations (WCED, 1987). It is also
generally understood as the development that must integrate the economic, social
-and environmental concerns in each decision making process, in order to promore a
quality of hfe (intra and inter-generations). This means a continuing balance
' economic, social and environmental concerns and the use of the existing
xuoun:a {(human and social, natural and economic) taking into account their limits.

In order to fulfil the principles behind the concept and that major objective —to
‘achieve a better quality of life— one believes thar:

- the concept of sustainable development is context-dependent, namely in what
- concerns the social aspects;
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* sustainability issues should be taken into account in all the decision making
processes related with landscape planning and management, namely land use
plans;

* it is at the local level thart are better chances of success, once it is the level clo-
sest to people;

* land use plans proposals must be assessed, in order to know how much they
contribute to achieve (or not) sustainable development.

In this context, it is important to state that the methodologies developed in the
field of SEA must go beyond the strict assessment of environmental concerns to
generally assess the social and economic concerns as well, in an equitable way. It
implies an integrated and trans-disciplinary decision-making process, where an
interactive public participation assumes an important role. In one hand, apart from
the technical aspects, the methodologies should take into account the empiric kno-
wledge of all the actors involved, in order to establish, in each context, what are the
most important values to consider. In the other hand, it is a way to legitimate the
decisions taken and to create a shared understanding of a problem and a commit-
ment to action (Phillips, 1990),

The question is “How to develop a methodology to support this socio-technical
(Phillips, 1990; Bana e Costa er al,, 2001) decision making process?”.

The diversity of questions that emerge make clear that a single methodology for
SEA is not able to answer to all that questions. The proposal is to combine the
Strategic Environmental Assessment Mcthodology with the Multicriteria Decision
Aid Methodology and create a Multicriteria Strategic Environmental Assessment
Methodology, having in mind the concept of Multimethodology developed by
Mingers (1997) and Mingers ¢ Brocklesby (1997), as described below.

2.- THE CONCEPT OF MULTIMETHODOLOGY

Multimethodology is generally understood as the “art” of going beyond the use of
a single methodology to generally combine several methodologies, in whole or in
part, and possibly from different paradigms,’ in order to deal with the richness of
the real world (Mingers, 1997; Mingers and Brocklesby, 1997).

I “A paradigm is a very genenl set of philosophical assumprions thar define the narure of possible
research and intervention. (...). We shall distinguish three main paradigms each of which has been
mfemdwbyavuiayofnammmm&acbw(pmﬂmoh«ﬁmﬁmmmhn.lwﬂ)
interpretive (subjectivist, constructivist, soft), and critical (critical systems). A methodology is a
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It is important to state that the concept of multimethodology is not related with
a specific paradigm or methodology, or even to a specific form of combining
methodologies. The concept has a broader definition, in the sense that the idea is
«ﬁepombduy of linkage, integration and combination of different methodologies,
‘nﬂtmquaandwols from the same paradigm or from different paradigms, in order

o answer to problematic situations.

{ But how do we choose a methodology and which methodologies should be
nbined to solve a specific problem?

I ‘The choice of a methodology (or methodologies) should consider and establish,
a llw very beginning, which paradigm best fits the problematic sitation. Each
«combination require the knowledge of 2 multiplicity of methodologies, techniques
; d mols from different paradigms, and one must feel “comfortable” using them,
in mdcfto know which can be applied to which part of the process and understand
how is it possible to link them.

: 'l'lns implies a detailed study of the different methodologies to see where the lin-
s or combinations can occur and which parts can be detached (and with which
tions). Implicidly, there is an assumption that the different rechniques develo-
into a specific methodology can be detached and used in another, from the
or different paradigm, without loosing its original function and the reason for
s created. Anyhow, onc must be aware that a technique is always developed
into i methodology and should be seen in the context for which it was
eated (Mingers, 1997; Mingers and Brocklesby, 1997).

nowing the cognitive limitations of a single person, this kind of intervention
lires a trans-disciplinary teamwork, where the different experts in the different
ects work together in order to get a better understanding of a problem, refate
link their knowledge, with the aim of solving a problematic situarion.

1 a Strategic Environmental Assessment context, with the aim of assessing how
local hnd use proposals achieve sustainable development, the concept of multime-
3‘« dology is particularly important: it allows combining the different methodologies
a wchmques that emerge from the different perspectives of sociology, economy

ed set of guidelines or activities to assist people in undertaking research or intervention.
a methodology will develop, either implicitly or explicitly, within a particular paradigm
andwmmbodythcphdmphmluunnpﬂommdmndpbddupud@u.mnydweu
re than one within a paradigm. (...). A rechnigue is a specific activity that bas a

and well-defined purpose within the context of 2 methodology. (...). Finally, a oo/ is an arte-
fact, often computer software, that can be used in performing a particular technique.” (Minges
d Brocklesby, 1997: 490).

R | ¢
“ TN
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and ecology (the three main areas of concern of sustainable development) minimi-
zing the difficulties that emerge when using a single SEA methodology. In fact, des-
pite the positive results obtained with the methodologies developed for SEA (df:
Thérivel and Partiddrio, 1996), these methodologies do not give a global answer to
all the questions that emerge, particularly in what concerns the procedural and cog-
nitive aspects of the decision-making process.

In this perspective, which methodologies should be used and combined in SEA?
Under which paradigm?

3.- THE CONSTRUCTION OF A MULTICRITERIA STRATEGIC ENVIRON-
MENTAL ASSESSMENT MULTIMETHODOLOGY

According to Rauschmayer (1999), the major problem that arises in the discus-
sion about sustainability is the lack of coherence between the social values, the eco-
logical needs and the economic interests, Most of the times, experts in the different
areas of concern, give to the decision-makers the information they need in a sepa-
rate way. It is the decision-maker who should integrate all the information, :
without the help of the scientific community. Due to the complexity of the problems
upon which it is necessary to decide, this process of integration cannot be done in
an ad-hoc way. The decision maker needs some techniques and tools (formal ore
non-formal) to integrate the clements of the three dimensions. These integration
techniques or tools should be developed into the framework of Mulricriteria
Analysis. In this sense, in this communication the emphasis goes to the
Multicriteria Decision Aid methodology (Roy, 1985; Bana ¢ Costa, 1992), as a
methodology to combine with SEA, when evaluating local land use proposals.

Eggenberger and Partiddrio (2000:202) consider SEA a “learning and commu-
nicative process which should be developed in such a way as to provide real infor-
mation and value for decision makers and affected people”. More than an evalua-
tion process, SEA is a decision aid process, aiming at giving to the decision maker
all the information he needs to make clear and informed decisions.

The two methodological convictions (or paradigms) considered by Bana ¢ Costa
and Pirlot (1997) the fundamental pillars of the Mulricriteria field, fit perfectly well
into the principles of the SEA methodology: the conviction of the interconnection
and inseparability of the objective and subjective elements of a decision context and
the conviction of constructivism and learning,

The paradigm under which the two methodologies are based upon —~the soft
learning paradigm~ has no problem in what concerns their integration and consti-
tute, for the contrary, an effective and solid basis.
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Table 1: Strategic Environmental Assessment Methodology
T Conextof the PPP and SEA: sering objective, rarges and consirsines

o

Looking at the SEA methodologies developed in the last few years [¢f Thérivel
and Partidirio (1996), Sadler and Verheem (1996) and Thérivel and Brown
(1999)], we can see thar there are many similarities between them, and say that the
SEA methodology is, generally, composed by the following methodological steps.

In the other hand, Bana e Costa (1992) propose a Multicriteria Decision Aid
Methodology, developed in three interrelated phases —Structuring, Evaluation and
Elaboration of Recommendations— as a learning, interactive and dynamic proces.

Figure 1: Multicriteria Decision Aid Methodology
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The structuring of a decision problem is essential in the characterization, analy-
sis and diagnosis of the (problematic) situation. The way we state the problem
determines the alternatives to consider and their evaluation, which, implicitdy,
determines the way the decision will be taken:

“The way you stite the problem (.. )repmmtsammlcbmcem its own right. Get
it wrong and you'll march out in the wrong direction. Get it right and you'll be well
on your way to where you really want to go. A good solution to a well-posed deci-
sion problem is almost always a smarter choice than an excellent solution to a
poorly posed one.” (Hammond et al, 1999:16).

A correct definition of a problem must go through a participated process, to
correctly identify che different values of the different actors involved —the actors
system, as well as the alternatives to evaluate~ the actions system, in order to create an
interactive and learning evaluation model (Bana ¢ Costa, 1992).

Most of the rimes, we spend too much time evaluating a problem, without
paying the proper attention to its structuring, duc to the fact that there is a believe
that the problem is always very well defined and structured, and the only thing one
must do is to solve it. In fact, the complexity of a problem goes beyond what is said
or explained and it is necessary to spend some additional time to understand and

“translate” that complexity in a clear and explicit way.

This is particularly important in what concerns the study of the actors system,
once we are dealing with personal values, thar are, naturally, very subjective. In the
participated perspective of the process, it is important to identify, at the very begin-
ning, which actors (direcdly involved or not). Then, it is important to clarify their
values, their main concerns and objectives, that are the basis to the identification of
the different alternatives to consider as well as the basis to the construction of an
evaluation model. In presence of different actors, it is natural that some conflicts
might appear, and it is important to spend also some time in the identification of
the existing or potential conflicts. These conflicts can emerge from the different
perspectives and values of the different actors (inter-personal conflicts) or from the
differences of preferences between the actors that decide (decision-maker) and
the ones who “receive” the decision (systemic conflicts). Apart from these two kinds
of conflicts, Bogetoft and Pruzan (1991) consider that there are also personal, indi-
vidual conflicts (intra-personal conflicts), that occur due to the diversity of aspects
a person must deal with (some times also subjectives and themselves in conflict).

In the study of the actions system, that is, the potential alternatives (or oprions)
to evaluate, it is fundamental to study the interrelations between potential alterna-
tives, their compatibilities, dependences and precedences, in order to choose a set
of actions that can constitute new potential alternatives. The study of the actions is
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so important as the study of the actors, once only through concrete actions it is pos-
sible to achieve the proposed objectives.
. In SEA, itis in the structuring phase that we must identify the main actors of
the process and their main concerns and values, in order to make clear the meaning
of sustainable development in each context and the related objectives to achieve, in
a participated and shared way. Ar the same time, it is in this phase thar we identify
and describe the alternative options, that is, the alternative PPP (including the zero-
alternative of “doing nothing”). It is in this phase that we must look at the envi-
ronmental, social and economic concerns and to the potential alternatives to solve
existing problems and avoid potential ones. It is necessary to make a very good and
ise characterization of the present/existing situation, with a clear identification

of the objectives to fulfil in the different areas of concern and the constraints to
their implementation. After all, it is necessary to establish a way to evaluate how the
potential alternatives give answers to the objectives identified, through the defini-
tion of indicators and impact describers (a set of plausible impact levels), in order
10 make a partial qualitative appraisal of the potential impact of the proposed
actions over the objectives.

The structuring of a problem is very important in order to make it clear and
icit, helping each person to better understand itself and, as a consequence, to
ieve a better understanding of the problem between all the actors.

The aim of the evaluation phase is to appraise the global value of the potential
alternatives over the set of objectives, through an aggregation procedure of the par-
mlappmmLItmansdutltnsneccsarytomnslncthc qualitative appraisal into
a quantitative one: the impact describers previously defined must be transformed
into value functions, in a common scale that allow a homogencous quantification
of those impacts. Sustainability indicators should be used as reference levels, in
order to know where we are and where we want to go.

Once the objectives usually don't have the same relative importance, in order o
&wnagiobalvaluc.xtunnwsarytogm “weights” to the different objectives.
Finally, it is possible to apply an aggregation procedure (e.g. an additive model) and
calculate a global value

Hanngmmmdd\cdymnucandrctmacnvcpcrspomvcofthepmcm,d:cda-

n of recommendations is an ongoing phase, in the sense that occurs during all
process, mainly to conduct the process in a shared way. It is particularly impor-
tant in the interpretation of the final results, to compare the alternative solutions and
choose a feasible one. Usually, it involves some discussion between the actors invol-

ved, once the solution ro adopt must reflect the main concerns of all actors. It is still
possible that, in this latter phase of the process, some conflicts emerge. Some times,
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.

it is necessary to go back to the initial structuring phase and examine carefully the
initial value judgements or create new alternatives actions thar better answer to the
objectives, in order to minimize remaining conflicts. It is in this phase that SEA
must look carefully to the ‘negative impacts over the set of sustainable
development objectives, and propose mitigation measures. 3

ThuovefmwofanuhcﬁmDeumMMcdxodobgy’ unpmm‘
state that it is possible to answer some of the open questions in the SEA methodo-
logy, and that it is also to combine them. Table 2 shows the relations bet-
mxhcm and'hble3¢mdxeﬁnaloombuwdmz:hodohg

Tible - Relations betwen smmwmaummmw
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nwamwwmw

Themethodolopalmpcmdeﬁnedbm,duemduwmplmqofdu
ﬂu&wmhnmofmetbodqhgmnmmnglxmmmauﬁaqmp;:;

emerge, namely those related with the structuring phase, where the aim is to
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identify and strucrure the values of the different actors involved, to identify the
potential alternative options and to study their inter-relations, compatibilities and
complementarities.

In this sense, one needs to use some additional techniques and tools, as a com-
plement to improve the proposed methodology, coming into another type of mul-
timethodology (Mingers, 1997 and Mingers and Brocklesby, 1997): methodological
enhancement.

Having in mind the participated and interactive nature of the process, in the
structuring phase, in order ro clarify the values of each actor, we can use the addi-
tional technique of cognitive mapping® (Eden, 1989; Eden and Ackerman, 1998)
supported by the software Decision Explorer (Banxia, Software Led., 1997). To help
in the structuring of the alternative options, we can use the AIDA technique’
(Friend, 1989; Friend and Hickling, 1987), supported by the software STRAD —
Strategic Adviser (Friend, 1994).

In the evaluation phase, we can use the MACBETH approach' developed by
Bana ¢ Costa and Vansnick (1995, 1997, 1999, 2000) in the construction of car-
dinal value functions, as well as to assign weights to the different objectives.

Finally, in the recommendations phase, to help in the decision making itself,
software EQUITY” (Barclay, 1988) can be used to resources allocation through a
cost-benefit analysis,

2 A cognitive map is a technique to help to represent the values of the different actors, in a graphi-
cal way, to create 4 common language. A map represents what means a concept by its relation with
the other concepts,

3 In the AIDA technique (Analysis of Interconnected Deciston Areas), the objective is to identify
the compatibilities, incompatibilities and precedences between alternatives options.

4 MACBETH (Measuring Attractiveness by a Cathegorical Based Evaluation Technique) is an
interactive approach, supported in a Decision Support System, wo quantify the differences of
attractivity between impact levels, based on semantic judgements. MACBETH proposes a seman-
tic scale of six categories of differences of attractivity, from wealk to extreme, 1o help the evaluator
in the qualitative appraisal about the difference of artractivity between two (and only two) impac
levels. Upon the value judgments made by the evaluator, MACBETH proposes a numerical scale,
determined by linear programming.

5 Having the costs and the benefits of all the alternatives options, EQUITY identifies the strategies
(combination of alternative options) thar maximizes the ratio total benefit / total cost. Graphically,
these strategies constitute the efficient frontier of the area where all the other strategics are inclu-
ded. 1f a chosen strategy is not in the efficient frontier, EQUITY identifies two alternative strate-
gies: one with the same cost and more benefit: and another one with the same benefit and less
cost.
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With the help of these complementary techniques and tools, it is possible to
minimize some of the problems that the methodology, by itself, is not able to ans-
wer. All the techniques are supported in interactive tools that enables the visualiza-
tion of all the process, and provides a framework to establish a common language
between actors.

4.- CONCLUSIONS

Strategic Environmental Assessment has already proved its importance in what
concerns the assessment of potential environmental impacts of Plans, Programmes
or Policies. Nevertheless, in the context of SEA as a way to achieve sustainable deve-
lopment, SEA can be improved if the emphasis goes to the study, in an equirable
way, of the three main areas of concern of sustainability (economy, ecology and
sociology) and not only centred in environmental concerns, In the other hand, due
to the participated and interactive nature of the process, it is also necessary to pay
more attention to the procedural aspects of the methodology, apart from the tech-
nical ones.

In this context, the development of a SEA methodology that deals with these
aspects, will find some benefits in the Mulricriteria Decision Aid methodology,
which deals with the complexity of the process, taking into account, simultane-
ously, the objective and subjective aspects. It happens, very often, thar complexity
is more related with the interaction between the different actors involved (and their
intrinsic values) than with the decision itself.

The proposal is the combination of the two methodologies, under the soft para-
digm of learning, coming into the core of the multimethodologies. Once this com-
bination is not enough to answer all the questions that emerge, it is necessary to
appeal to other techniques and tools to overpass the problems thar each methodo-
logy, technique and ool can not solve by itself. In fact, the mixed approaches are
more flexible and effective in the resolution of complex problems, than each metho-
dology, technique and tool by itself. They are all very important individually but
they don't answer individually to all the questions. Once they have different

and weaknesses, using them as a complementary set allows addressing dif- ©
ferent problem situations. This methodological procedure is also important, once
allows to work each question individually, to facilitate the value judgements, but
never forgets the inter-relations between the economic, environmental and social
aspects. Through an aggregation procedure, one can have a global vision of the pro-
blem, with the objective of giving to the decision maker all the information he
needs to decide in a conscientious and informed way.
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The use of interactive tools enables the visualization of all the process, and pro-
vides a framework to establish a common language between actors. Simultaneously,
facilitates all the analysis during the process, in such a way that the person who is
conducting the study (the facilitator) works with the different actors and not for
them, creating a shared understanding and a commitment that legitimares the deci-
sions taken.

We can ask why have we chosen these methodologies, techniques and tools? The
* answer is because they have in common the main purpose of minimizing the com-
plexity of a problem. namely the subjective aspects related with the value judge-
ments of each actor. They were developed under the soft paradigm of learning, in

order 1o help to structure a problem in such a way that the result can be an evalua-
tion model shared by everyone.

Finally, it is important to say that the methodologies, techniques and tools above
referred can not be taken as a “recipe” to the resolution of all the complex problems,
and only constitute valuable alternatives that must be considered according ro each
situation and context. Some other techniques or tools can be used and some other
combinations are possible
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