Methodological Issues on Climate Change

Mitigation Studies

˘ Contributions from a Case Stud y

Lene Sørensen � , Pedro Castro Borges* and René Victor Valqui Vidal �

� Center for T ele˘infor mation, T echnical University of Denmar k, 2800 Lyngb y, Denmark, e-mail lene@cti.dtu.dk

*Portuguese Catholic University, 4150 Porto, Portugal, e-mail pmb @porto.ucp.pt

� Institute of Mathematical Modelling, T echnical University of Denmark, 2800 Lyngb y,

Denmark, e-mail vvv@imm.dtu.d k

Abstract:

T his paper uses natio nal greenho use gas emission abatement costing studies as a case to discuss influential factors that deter mine their outco me and achievement. Costing studies are seen as part of an interconnected whole social process where actors (decision-maker s, clients, facilitators, experts, etc.) interact to analyse and solve important decision problems b y applying methodologies. A simp le framewor k is used to identifyseveral sources of contradictions that may have a significant impact on studies carried out in the single countries as well on the implementation o f abatement measures. So me methodological principles are suggested to address such contradictions, structure, and change the interactions between the different dimensio ns of the social process framework. T wo studies are mentioned, in which ideas are presented on ho w to deal with the central contradictions. Applying such methodologies to case studies is seen as one way of improving the chances o f understanding and handling enviro nmental problems.

1. Introduction

Mostl yin this last decade, international and national responses have been established to limit the emissions of greenhouse gas (GHG) emissions and hopefull yslowdown or stop the changing of the global climate. The Rio conference in 1992 produced the Framework Convention on Climate Change

(FCCC) that described the first mechanisms for international commitment. The

Convention entered into force in 1994. In 1997 the world´s countries agreed on the first set of commitments in terms of emission targets for GHG emissions.

This was formulated in the K yoto protocol ( Borges, 1999).

Within the FCCC lie commitments for single countries to incorporate international agreed emission levels into their national energyand environmental plans. Man ystudies and anal yses have been carried out to find a

`fair´ and common wa yof implementing goals in terms of target emissions to the manydifferent countries of the world. Some studies have concentrated on national abatement costs in order to establish a general framework to outline cross-countr ycomparable abatement costs for reducing GHG emission levels

(UNEP, 1992, 1994).

National abatement costing studies have been met with several problems.

Examples are cross-countr ycomparisons of different energy, environm ental and social structures, methodological problems, lack of comparable data,

`translation´ of international emission measures into national goals and development plans, interactions between anal ysts/experts and representatives from governments involved in the stud y, and lack of experiences on implementation issues, etc.

The studypresented in this paper focuses on the problems with carr ying out costing studies. It was found that central difficulties were connect ed with either the interaction between the actors (the decision-makers and other national representatives, and analysts) and the wa ythe study was perceived, identified and addressed methodologi call y. This is referred to as the social process framework for identifying, anal ysing and solving problems.

Looking at the national abatem ent costing studies through the social process framework signi ficant contradictions can be identified between the different elements. Contradictions shall here be understood as instances or absences of agreem ent (existence of disagreement or even conflict), uncertainties in the perceptions or wa ys of dealing with the situation. Contradictions are seldom addressed or even recognised in studies but theyare alwa ys present and central for the outcome.

Investigations were carried out to find wa ys of dealing with those contradictions. It was found that the methodologi es used to guide the stud y here could pla yan important part in the process. The methodologi es applied should be flexible enough to be able to support the decision-making and problem solving process b yimplicitl yor explicitl yaddressing the contradictions of one specific situation.

The paper has the following outline. Section 2 gives a short presentation of the case stud yand identifies a number of problems associ ated with costing studies.

S ection 3 presents the social process framework, which focuses on the contradictions between the four elements interacting in a problem solving process: decision-makers, anal ysts, the problematic situation and methodologies. Section 4 discusses how such contradictions can be dealt with.

Focus is placed here on methodologi es that can support a negotiation process.

Additionall y, two examples are present ed in which speci al consideration was given to the methodologies applied and the wa ythe yaddressed the elements of the social process fram ework. Finall y, the conclusions are presented in S ection

5 .

2. National Abatement Costing Studies

In 1988, the United Nations Environmental Programme (UNEP) and the World

Meteorological Organisation (WHO) established the Intergovernmental Panel on Climate Change ( IPPC) which in 1990 presented its first assessment report describing the existing knowledge and scientific consensus on climate change issues.

At the Rio conference on Environm ent and Development in 1992 more than

150 countries signed the UN Framework Convention on Climate Change

(FCCC), and gave their acknowledgem ent of the problem and supported intentions to cope with it. The objective of the FCCC was to achieve

`stabilisation´ of greenhouse gas concentrations in the atmosphere at a level not interfering with the climate s ystem (see United Nations, 1992, for det ails).

Central points in the FCCC were the recognition of the need to gathering more information, and the establishment of guidelines on how to estimate comparable costs of mitigation strategi es. The FCCC required parties to prepare national reports on GHG emissions and sinks, and it serves as legal basis for the international response to the climate change problem. The FCCC came into force in 1994.

GHG emissions interact with national econom yin complex ways through the infrastructure, structure of energyand environmental s ystems, and soci al requirements. Abatement costs were, therefore, understood differentl yb y anal ysts and the first studies on cost estimation for limitation on greenhouse gas emissions arrived, accordingl y, to apparentl ycontradicting results because of different approaches and problem perceptions. To work around this difficult y, UNEP started a project on `National Greenhouse Gases Abatement

Costing Studies´ 1 with the goal of producing a m ethodologyfor carr ying out comparable and transparent costing studies. The studies were carried out through cooperation and interaction between national teams and international experts.

National studies intended to estimate greenhouse gas abatement costs for one or several scenarios following general assumptions specified b ythe UNEP guidelines (see UNEP, 1994, for details). Scenarios and costs are countr y specific, therefore, UNEP guidelines set emphasis on uniformit yin establishing the scenarios and performing the anal ysis, rather than on data and modelling issues, which will var yaccording to the countr y.

National studies were m et with several problems. Some problems were:

· Lack of integration of studies with national planning processes. Two extreme situations could take place involving

1 Abatement costs are defined as the lo ng-ter mco sts to society o f imp lementing a greenhouse gas emission reductio n strategy co mpared with a hypothetical reference case where no efforts are made to reduce greenho use gas emissions. Cost measurement include investment costs, operation and maintenance costs, and fuel costs for the individ ual options. Abatement options are dependent upon a countr y´s ener gy, environmenal and social str ucture (Borges, 1999).

the collaboration between the national decision-makers and the UNEP anal ysts. In the first situation, the decision-makers would produce national policydocuments solel ybased on political goals without any considerations to the technical aspects and constraints investigated on b ythe analysts. In the second situation, the analysts performing the countr ystud y would focus onl yon the technical aspects without giving regard to general national planning goals or implementation difficulties. In both situations, there was a lack of communication, interaction and recognition between decision-makers and analysts, and the results of the studies can be characterised either as a polic ydocum ent or an academic exercise. In both cases, the stud yhas little effective value nationall yor internationall yin terms of addressing the climate change problems.

· Difficulties in setting the general methodological fram ework for carr ying out trul ycomparable countr ystudies. Countries are different in terms of infrastructure and wa ys of working.

A general fram ework must either be simple (and perhaps become too simple to address the complex problem of estimating countr yabatement costs) or becom e so complicated that most counties can not use it in practice.

· Difficulties in defining and carr ying out the abatement costs estimations. Again, the countries are different and abatem ent options are highl ydifferent across countries. Therefore, it has to be determined which options and costs to be taken into consideration and how to compare the different economies.

· Lack of traditions in addressing this t ype of complex problems. Uncertainties exist in terms of the understanding of means and effects on the climate syst em, there is a lack of data ˘ especiall ycross-countr ycomparable data, emissions are unequall ydistributed and therefore there is a general lack of knowledge in how to deal with the problems. General theories and trial-and-error problem solving, discussions must be the basis for such studies.

· Lack of explicit objectives of countryt eams when designing mitigation strategies and assessing abatem ent scenarios.

Often, it is found that different institutions will suggest different strategies because of inherent motivations, interests and priorities. These are not necessaril yin line with political goals.

The central problems differ from stud yto study.

3. The Social Process Framew ork

Some of the central problematic areas of the stud ywere identified to be associated with the interactions between the different actors (national decisionmakers at var ying l evels and the different anal ysts/experts/facilitators), the problem situation and the methodologies used. These interactions are seen as part of a soci al, dynamic process with the purpose of addressing a speci fic problematic situation. This is referred to as the social process fram ework.

3.1 The Interactions

Figure 1 illustrates the soci al fram ework and the interactions between the four elements. The decision-makers are the group, individual or organisation with a problematic situation or decision-problem. The y`own´ the problem, have their perception on it, can describe it (from their point of view) and give judgements about possible solutions. It is not alwa ys to identifythe decision-maker. The analysts are consultants that have speci alised tools to deal with the problematic situation. The anal ysts ma ybe a part of the sam e organisation as the decisionmakers but often the yare not. The anal ysts can play different rol es: facilitator, expert, advisor, anal yst, etc. The problematic situation is an ysituation that needs to be solved or dealt with through a problem-solving process. Strategy development and planning in organisations are examples of processes in which problematic situations are dealt with (see D yson, 1990, Dyson and O´Brien,

1998, or Sørensen and Vidal, 1999 for more comments on this topic). The problematic situation might also involve actors. A methodology is applied to solve or structure the problems. A common wa yof doing this is first to develop a model representing the problem and then use that model to compare different alternative solutions.

Decision-makers Analysts

Problem situation Methodology

Client ˘ consultant interactions

Theory ˘ practice interactions

Social practice interactions

Epistemological interactions

Figure 1 National studies as a social process framework

In the case of national abatement costing studies, the decision-makers´ are representatives from various national authorities. The anal ysts´ are the teams appointed to carr yout the particular studies. The anal yst groups consist of individuals with multidisciplinaryknowledge and modelling expertise from different fields, and are often supported b yinternational experts. The problematic situation of emission abatement is associat ed with estimating national abatement costs, finding evaluating strategies to deal with emissions abatement, and developing mitigation scenarios. The m ethodologyis the system of approaches, guidelines, methods and techniques used b ythe actors to deal with the problem. In this case, it will encompass phases of constructing scenarios, identif ying and evaluating mitigation options, etc. Man yof these aspects are to be decided on b ythe individual countries.

Between the el ements and the wa ythe yinteract, contradictions can be identified determining and controlling the social process and the outcome of the study.

Contradictions are here broadl ydefined as controversies, unsuitabilit y, conflicts, difference of opinions, denial, inherent uncertainties that gives contrast in perceptions and descriptions, and interactions that implicitl yor explicitl yare alwa ys present in a problem-solving process (Vidal, 1997).

Contradictions maybe ori ginated b yobjective reasons for instance associat ed to sell-buyer rel ationships. Theycan also be ori ginated due to subjective reasons for instance the wa ya production chief and a sales chief in a compan y mayconceptualise the problems of the organisation differentl y. Contradictions usuall yinvolve individuals but the term can also be used in the case that a method is not appropriate for a problem atic situation.

Contradictions are alwa ys present in traditional hierarchical decision-making but are to a certain extent controlled b ytraditional wa ys of dealing with problematic situations where the problem is well known and has been solved before. In this situation, decision-makers and anal ysts have well-established roles, have recognised methodologies to use and wa ys of appl ying them. In complex problem situations, the roles of the actors must be established based on the premises of their interaction. The problem situation must be described and recognised as a new t ype of problem, and methodologies must be found to deal with the situation. Often contradictions are more visible in complex problem situations as the climate change problem.

Contradictions cannot be solved, `removed´ or addressed complet ely(as for example it would be attempted byest ablishing `consensus´ in learning organisations). The ycan be controlled or dealt with to certain extent. However, theyma yretain in a lat ent state and their negative potential mi ght show again later in time and grow in importance as conditions change.

Figure 1 outlines various sources for contradictions. These shall be commented on. The interaction between the anal ysts and the methodologyis ruled b y contradictions linked to epistemological stipulations . The anal ysts will normall ychoose and use m ethodologies of their epistemological traditions and experiences. Epistemologi cal contradictions exist, both in the analyst ˘ methodology interaction and the analyst ˘ problem situation interaction . The anal yst can onl yperceive and work with the problem situation and the methodologies in terms, he knows of. Ever yscientific fi eld and school of thought have their own perceptions, traditions, ways of describing probl ems and dealing with these. Assumptions, wa ys of limiting the probl em description and appl ying the methodologym a yall be in conflict with the real world (and perhaps the perception of the decision-makers). Contradictions (conflicts, uncertaint y) arise because of different perceptions, limitations in the way anal ysts epistemologicallycan see the problem, limitations in the methodology itself, conflicting assumptions and interests, lack of directing the problem as it is without using methodologies that alwa ys are used, et c. Also an anal yst may view the problem from his own point of view and political interests and in that wa yadd to the contradictions of the epistemological interactions. The anal ysts are in man ysituations also responsible for presenting and `transl ating´ the results of the methodologi cal application for the decision-makers. In this presentation epistemological limitations also lie in how theycan make reflections and present the results from objective and neutral perspectives.

The contradi ctions between the problem situation and methodology and the decision-makers and the methodology interactions are associ ated with the theory ˘ practice interactions. These contradictions have to do with successful problem solving and implementation of methodologies. There are two sides to the contradictions of the theor y˘ practice interactions; how well or appropriat e the methodologycaptures the problem situation, and how well decision-makers understand and identif ythemselves with the methodologyused. In terms of the decision-maker and the probl em situation, this interaction is often ruled b y traditional wa ys of looking upon problematic situations using a strategic and political view on them. In this wa yof looking at the problem, there ma yalso be some limitations to the detail or broadness of the problem. Having a perception of a problematic situation, decision-makers oft en also have a perception of what the results of an anal ysis should be. This means that decision-makers have an idea of how solutions should be investigated and represented. Often this again is based on t raditions and experience. Using a methodology, which perhaps directs the problem situation better but not has been introduced to the decision-makers before, there is a risk that the decision-makers will have reluctance towards the methodology and its results. This means that the methodologyhas a central role in the description and translation of the problem situation and the wa yit is solved, perceived, understood and accepted b ythe decision-makers.

When two groups interact to support each other, there is alwa ys a risk of conflicts at the social˘psychological level that must be managed in some way.

These risks will differ according to the nature of the relationship and contradictions ma yarise as a consequence of the so-call ed client˘analyst interaction . The two groups might belong to different organisations with different traditions, culture, sometimes from different countries, and mi ght also reflect other contradictions in societ y. Even if both decision-makers and anal ysts recognise that climate change is a problem, the ydo not necessaril y perceive the problem in the sam e wa y. For governments, climate change is just a part of the development problem and plans that includes man yother economic, social and environmental issues. If the stud yrelies on the political side onl y, it might disregard technical considerations and constraints and runs the risk of being onl yan example of polic yplanning. On the other hand, if anal ysts isolate themselves form decision-makers and socio-political contradictions, the studywill not rise interest b ydecision-makers, who see it as an academic exercise.

The social ˘ practice interface has to do with the contradictions that are present between the decision-makers and the problem situation . In practice, the decision-makers own the problem and must act upon it. The decision-makers are also the ones who in realit ydetermine or set the frames for how the problem situation shall be looked upon and solved b ythe anal ysts. The social and political function of the decision-makers as well as public and interorganisational opinion maybe determining for how the decision-makers respond to the problem situation. When referring to the national abatement costing stud y, it is clear that the social ˘ practice contradictions are important.

Different countries prioritise the problem situation according to national interests, development stage, etc. This means that decision-makers´ interest in the problem situation maybe highl ydifferent from the anal ysts´ point of vi ew that creat es a gap between these three dimensions.

Finall y, it shall be mentioned that other contradictions often are present. These have to do with internal conflicts among the individuals in the groups of actors

˘ between decision-makers and anal ysts. Important sources of conflict are the power relations related to who co-ordinates and finances the studies, the vi ew on the problem situation, and inter-personal, human relations.

4. Addressing Contradictions

In the stud y, it was found that some cent ral contradictions affiliated with the social process framework could be addressed through appl ying methodologies guiding and structuring such processes. Within this lie considerations to the t ype of m ethodologyapplied and how it can/will be implemented. It is clear that not all methodologies give equal support in handling or addressing contradictions. In some cases, methodologies are needed to carr yout calculations in a s ystematic and trustworthywa y(focusing on the contradictions of the theor y˘ practice interactions) without much consideration to other interactions. In other situations, the diverging interests between actors are the fundamental contradictions, which need to be addressed with methodologies focusing on supporting negotiations and solving conflicts. Each situation must be anal ysed and methodologi es select ed to address the particular situation.

In the stud y, it was found that some features are more important than others when selecting and appl ying m ethodologies for such case studies. Important features are:

· Transparenc y˘ that allows for most actors to understand the principles of the methodology.

· Interactiveness and participation ˘ that allows for actors to be involved in the process of both defining and solving the problem situation usuall yfinding consensus to confli cting situations.

· Flexibilit y˘ that gives the involved actors room for their interpretation and use of the methodologyto fit into their situation.

· Problem structuring ˘ whi ch directs the problem situation and shows the directions to which more detailed anal yses are needed.

· Simplicit y˘ which gives the actors a possibilit yto use the methodologies themselves and in that wa ygain an understanding and trust of the problem and solutions.

Of course, methodologies cannot address all contradictions. In some situations there must be given special focus to reorganising the wa ythe actors traditionall yinteract or to the institutional set-up. In case of for example conflict or disagreement between different decision-makers, it maybe necessar yto take action in terms of handling the wa ythe yinteract themselves before m ethodologies can be applied to address other contradictions.

The following two cases illustrate how methodologi es have been proposed and used to address central cont radictions in association with the national abatement costing studies. The first example takes up the problem of formulating national energyand environment al strategies. It addresses mostly the client ˘ anal yst interface and help closing the theor y˘ practice gap. The example is not based on anyspecific countr ybut is based on experience of working with developing countries. The second example contributes to alleviate a number of contradictions linked to the social practice interactions, the theor y˘ practice interactions and the epistemological interactions. In a national studyof Peru, those concerns were addressed using various methodologies within a group of national stakeholders.

4.1 Strategic Approaches to Climate Change at Country Level

The construction of national mitigation scenarios often suffers from fragmentation of responsibilities that are spread over several governm ent agencies and ministries. Coordination of policies and strategies is influences b y a complex system of rules and regul ations bywhich competencies, tasks and responsibilities are divided among ministries, directorates, and departments.

Experience shows that that studies that involve technical and financial assistance are likel yto antagonise the participating agencies rather than enhancing cooperation. Often institutions lack the experience and expertise for conducting or coordinating a nationwide stud y. Contradictions are commonly influencing this situation especiall ywithin the client ˘ anal yst interaction and the theor y˘ practice interaction.

In Borges et al. (1998) suggestions are made on how a new institutional set-up can be made for enhancing cooperation. A complementar yor alternative way is to address the contradictions byapplication a methodology, which forces anal ysts and decision-makers to combine their knowl edge, experience and problem views to achieve consensus. In the first example, the so-called SWOT anal ysis was applied.

4.1.1 Improving interactions

The SWOT anal ysis is a rather simple and flexible methodologythat can be used bya group or b yindividuals to focus on an organisation´s strategies (in this case the organisation is the nation in focus). SWOT is an acron ym of internal Strengths and Weaknesses, and external Options and Threats. Focusing on these points and combining these into a matrix, strategies can be formulated that minimises weaknesses and threats and maximise strengths and options.

The matrix is then used to formulate four different t ypes of strategies b y combining minimisation of threats and weaknesses and maximisation of strengths and opportunities. Normall y, a countr yshould consider all t ypes of strategies and from that find the most relevant strategies to implement as their countryst rategy. The SWOT anal ysis has been used in man yprivate and public organisations and has showed itself as a fruitful approach to support a group of persons in the first stages in strategydevelopment through dialogue and participation. The anal ysis favours dialogue in a planning process byincluding a model that is shared b ythe participants. More detail on the SWOT anal ysis can be found in for example D yson (1992) or D yson and O´Brien (1998).

The SWOT anal ysis was applied to the national abatement costing studies in two wa ys: a classical way and a mixed way.

In the classical approach, the SWOT anal ysis was used to propose general strategies for mitigation. Decision-makers were here to outline their goals and visions while the technical/anal ytical details were direct ed at a lat er stage ˘ after the formulation of the different strategies. Appl ying the SWOT anal ysis in this way, the anal ysts will have to be supportive in the process and act as facilitators. Results of the application are given in form of general polic y strategies (identified in the SWOT matrix) incorporating the strengths, weaknesses, threats and opportunities of the country. Details on the results can be found in Borges et al. (1998).

In the mixed approach, it was the intention to work both at the strategic level and the technical/operational level of planning. Using this approach both decision-makers and analysts were brought together to discuss mitigation issues, and specific aspects of the climate change probl em. First, techni cal details cannot be discussed. The discussion must be based on a ground all participants can understand, follow and have interests in. Disagreements of effects of rel evant measures mi ght give l eads to aspects that need further investigation. The idea is that participants outline their points of view on mitigation issues, options etc., and from those the planning process initiates.

For each mitigation option identified, the group discusses requisites of that option and identifystrengths and weaknesses. In a similar manner, opportunities and threats can be identified through the expected consequences.

Here comes the more anal ytical and technical side into the anal ysis. Results of this application are more principles, directives, important relations that later must be elaborated on to form strategies. Again, results of such an application can be found in Borges et al. (1998).

What was central for the stud ywas the relativel yeas ywa yto methodologicall y address the probl em situation. It was concluded that the SWOT anal ysis would secure a hi gher integration of international regulations and national goals and plans, higher participation of decision-makers, and totall ya hi gher likelihood for implementation and addressing the climate change issues. The classical application would primaril ydi rect contradictions between the soci al ˘ practice interactions. The mixed approach would address contradictions associated with the client ˘ anal ysts interaction and would contribute to enhancing the theory ˘ practice interaction because the decision-maker and the anal ysis would share more information on the problems and wa ys of working around it.

It shall be m entioned that others have found the introduction of a speci al methodologyto be of value in establishing national climate policies. In

Wilenius and Tirkkonen (1997), the Delphi technique has been applied.

4.2 Incorporating Multicriteria Analysis in Abatement Costing

Studies

It was concluded that the UNEP formal anal ysis structure has some limitations in its wayof addressing the probl ematic situation. Man yinaccuracies were build into the anal yses and results of the studies, which raised conflicts between the client ˘ methodologyinterface. From other studies, it was concluded that contradictions between decision-makers and the methodological approach used would be so severe that it would almost block the whole process.

The aim of this second example was, therefore, to produce more realistic scenarios using other methodological approaches and making sure that national decision-makers were involved in the study. It was important to appl y methodologies that both direct ed the problem situation of the decision-makers and were accepted and recognised as anal ysing tools.

4.2.1 TheW orkshop

In order to deal with the contradictions, a workshop was established. A national studyteam was created. The idea of the workshop was bringing together opinions of all people in team into the anal ysis as well as some relevant stakeholders.

At first, the studyteam was introduced to the methodologies to be used ˘ b y themselves. It was decided that multicriteria decision aid should be applied since it were the omission of the existence of multiple criteria that was criticised in the ori ginal UNEP guidelines.

The multiple decision aid is a group of methodologies that gives support to a group of people in how the yshall prioritise or choose among several alternatives or options under the existence of multiple criteria. Choosing among alternatives can be more or less difficult and demand different levels of anal ysis and formalism. The best choice is often ver ycomplicated and conflictfilled due to the consideration of multiple criteria. Oft en the methodologies will not find the optimal solution to a decision problem but show the advantages and disadvantages of different alternatives for the decision-makers to decide upon.

In the l ast decades the developments in the area of multiple criteria aid has produced a l arge number of methodologies to support decision-making. These methods differ in the way the mechanisms for incorporating decision-makers´ preferences into the decision-making process. One characteristic of the methods is that the decision-makers have a lot of control over the process, which gives legitimac yto the results and oft en provides a justification and explanation to the choice, made. A good introduction to multicriteria theory can be found in Zelen y(1982).

The studygroup was introduced to the principles of various multiple criteria aid methodologies and models.

Secondl y, the stud yteam should establish and develop scenarios using the methodologies and knowl edge on the central areas of energy, transport and agriculture whi ch all are associat ed with emission scenarios. A group of experts were formed for each sector. The task of the groups was to agree on a common ground for carryi ng out the anal ysis (criteri a and options to be evaluated) and to develop the emission scenarios. It was up to the groups themselves to decide on whi ch of the multicriteria decision aid methodologies theywould use. More detail about the studycan be found in Borges (1999).

From the stud y, it was seen that each group used a different method that they felt were more adequate for their case. This shows that the participants achieved ´appropriation´ of the methods and felt comfortable with the methodology.

The idea of appl ying the multiple criteria aid was that the stud yteam should combine scenarios with different choices of options. This methodologyforces people to work together and share viewpoints about the problem thus improving the decision-maker ˘ anal yst interactions. It forces the members of the workshop to learn and underst and the methodologi es in order to act upon them, and through this also the interaction between the decision-maker and the methodologyis improved.

The most important contribution of the workshop was providing a structured interactive process b ywhich the definition of scenarios and choice/prioritisation of mitigation options could evolve according to the points of view of different stakeholders. It was the opinion of both the stud yteam and the anal ysts that this wayof working together was benefi cial for all parts involved.

5. Conclusions

National abatement costing studies are influenced b yman yfactors. In a case study, it was found that most difficulties are associated with the social process framework constituted by the four elements: decision-makers, anal ysts, problem situation and methodologies. Problematic situations are referred to in terms of the contradictions that are alwa ys present but which can be addressed byappl ying methodologies with the purpose of dissolving them or achieving consensus. Two examples showed how contradictions can be addressed in national abatement costing studies b yappl ying methodologies that address the central cont radictions of the soci al process framework.

The social framework present ed is not limited to the issue of climate change. In most problematic situations that need to be addressed, the interactions and contradictions exist and influence the situation. Often the yare implicitl ydealt with through the well-established frames of problem solving and decisionmaking that traditionall yhave been carried out and have established the roles of the actors. In other situations ˘ which are often associated with complex problematic situations that have no traditions being solved ˘ the contradictions are neverthel ess present and must be addressed somehow.

However, it should be mentioned that the social process framework onl y considers the problem atic situation as it is presently. It does not direct the problems that mayevolve in time. Also, man ysituations will inherentl ybe influenced b ycont radictions associat ed with the details of human interactions, power relations, the development of the political process, etc., between the decision-maker and the anal ysts groups. The social process framework is onl y a simple model of a more connect ed whole of social processes taking place in organisations and societies.

Looking at envi ronmental problems in such a structural, methodological way we find there is a higher probabilit yfor understanding problems in case studies and therefore a higher chance that we find the wa yto address environm ental problems and implement solutions. Byaddressing the dimensions of the social framework through the application of structuring, planning and methodological perspectives, we can improve the setting for environmental probl em solving and hope to solve the environm ental problems of toda yand of the future.

6. References

Alcamo, J., Shaw, R., and Hordijk, L. (eds.) (1990): The Rains Model of

Acidification ˘ Science and Strategies in Europe . Kluwer Academic Press,

Dordrecht.

Borges, P.C (1999): Multicriteria Planning and Optimisation. Heuristic

Approaches. To be published as Ph.D. Thesis at Institute for Mathem atical

Modelling, Technical Universit yof Denmark, Lyngb y.

Borges, P., Sørensen, L., Villavicencio, A., and Vidal, R.V.V. (1998): Strategic

Approaches to Climate Change at Countr yLevel ˘ Focusing on Greenhouse

Gas Abatement. Investiga çã o Operacional, vol. 18 , pp. 183-205.

Dyson, R. (ed.) (1990): Strategic Planning: Models and Analytical Techniques .

John Wiley& Sons, Chichester.

Dyson, R. and O´Brien, F.A. (eds.) (1998): Strategic Development. Methods and Models . John Wiley& Sons, Chichester.

Sørensen, L. and Vidal, R.V.V. (1999): Strategy and Planning as a Learning

Process (In Danish). Handelshøjskolens Forl ag, Copenhagen.

UNEP (1992): UNEP Greenhouse Gas Abatement Costing Studies ˘ Phase

One . UNEP collaborating Centre, Risø National Laborator y, Roskilde.

UNEP (1994): UNEP Greenhouse Gas Abatement Costing Studies ˘ Phase

Two . UNEP collaborating Centre, Risø National Laborator y, Roskilde.

Vidal, R.V.V. (1997): The Contradictions of Planning . Notes for Public

Planning and Operational Research. Institute for Mathem atical Modelling,

Technical Universit yof Copenhagen, Lyngb y.

Willenius, M. and Tirkkonen, J. (1997): Climate in the Making. Futures , vol.

29 , no. 9, pp. 845-862.

Zel en y, M. (1982): Multiple Criteria Decision Making. McGraw Hill series in

Quantitative Methods for Management, USA.