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Summary
Sustainable development is defined as progress towards objectives over which there exists
consensus within a social group that they will ensure sustainability of the system under
consideration. The objectives may vary between different social groups and may change over
time. The term sustainable development is attributed a different meaning depending on the
context and the objective. As a consequence of the diversity of definitions and objectives,
there does not exist a generally applicable system of reference for the evaluation of
sustainable development.
However, a core element of evaluations is the assessment of adequacy and progress relative to
a set of objectives or criteria. Thus, as a prerequisite, evaluation requires a system of
reference, with regard to which the subject of the evaluation, the evaluand, will be assessed.
The quality and accuracy of evaluations can be improved by explicitly discussing the
elements and scope of the assessment system.
Within the research project “Evaluation of sustainable development” conducted by the
“Research Focus – Managing Sustainability” of the Vienna University of Economics and
Business Administration which was financed by the “Austrian Science Fund” has developed
an integrated referential framework. Like a geographic map it provides orientation within a
greater context, it facilitates the determination of the focus of the process and the co-
ordination of people involved. The framework is an orientation tool to facilitate explicit
discussion and informed decision making. The target groups of the framework comprise in
particular of evaluators, managers and institutions commissioning evaluations of sustainable
development processes.
The framework accounts for the wide range of notions of sustainable development in a
systematic way. The proposed framework depicts the landscape of potential approaches to
sustainable development and thus provides an overview of the aspects of sustainable
development (scope) and the different forms that are associated therewith (depth).
The structure of the framework follows the key aspects that determine the course of action for
sustainable development:

1. Systemic aspects: time, space, material system boundaries and the issue of risk
2. Potential aspects: What shall be sustained or achieved
3. Process aspects: How do we get there? The rules for decision-making, implementation

and improvement

The investigation of four case studies in Austria, which was utilizing the framework, has
shown that the choice of certain aspects of sustainable development is being made
independently among the actors and stakeholders of local and regional initiatives of
sustainable development. In addition to the underlying personal views, perceptions of the
evaluated process and the content and priorities of the evaluation also vary greatly.
Differences in the importance attributed to aspects of sustainable development by evaluation
sponsors and evaluators impair the effectiveness and accuracy of the evaluation. Even though
the interviewed evaluation sponsors generally expressed their satisfaction with the
evaluations, in the cases under scrutiny the recommendations have hardly led to action.
Empirical evidence emphasizes the necessity to establish a referential framework of
sustainable development.
Further research has to be conducted to reveal additional details concerning the conduct of
evaluations and the methodology for the evaluation of processes for sustainable development
to advance towards a comprehensive model of the evaluation of sustainable development.
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Why a referential framework?
Sustainable development is defined as progress towards objectives over which there exists
consensus within a social group that they will ensure sustainability of the system under
consideration. The objectives may vary between different social groups and may change over
time. (Rao 2000) The term sustainable development is attributed a different meaning
depending on the context and the objective. As a consequence of the diversity of definitions
and objectives, there does not exist a generally applicable system of reference for the
evaluation of sustainable development.

However, there are a number of reasons why a referential framework is highly applicable and
the present research of the “Research Focus – Managing Sustainability” of the Vienna
University of Economics and Business Administration is especially oriented towards the first
two aspects:

1. The evaluation of sustainable development. The integrated framework can be used
as the basis for an evaluation approach. For the evaluation, either an internal system of
reference constituted by the project objectives or goals or an external system of
reference is applied. Due to the great variety of theories and ethics of sustainability,
the perception of the stakeholders involved may differ significantly. Similarly, there is
a great choice available for the selection of an external system of reference. Clearly,
the selection of the system of reference is critical for the quality of the evaluation and
the referential framework can serve as an imperative tool here.

2. The communication and coordination between the persons involved in processes of
sustainable development. Evaluation sponsors, the project or program manager and the
project team have a vision of sustainable development and a subjective perception of
the process in question. A different perception of the concept of sustainable
development will make the management of processes of sustainable development
rather complicated, thus it is useful to work with an integrated referential framework
to define a common ground. A widely used integrated framework my also support the
comparability and of and the communication between different processes of
sustainable development. (e.g. between different Local Agenda 21 processes) For
research purposes, like those of the Research Focus, the Integrated Framework is used
as the basis of the empirical research on the perception and communication as well as
evaluation of sustainable development.

3. The implementation of sustainable development. First, there are a large number of
–very often -sectoral principles of sustainable development. Such principles are
aiming at the implementation of sustainable development; however, they often do not
refer to a specific referential system. A commonly accepted integrated referential
framework may help to develop more coherent principles, make the implementation
more efficient and thus may serve as a coordinating tool and increase the political
relevance of the concept. Second, an integrated framework may help to make
principles of sustainable development more operational. Thus far most choices to
implement principles of sustainable development which are performed within
processes of sustainable development are made arbitrarily, without or with only little
regard to specific characteristics (e.g. a specific temporal or spatial characteristics of a
project or process implementing sustainable development).

Like a map for orientation, a distinct and comprehensive referential framework is a useful
instrument for the transparent and accurate definition of scope and subject of a project or
process of sustainable development and the evaluation of sustainable development.
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Evaluation with regard to what?

Evaluation of Sustainable development and the need for a common
ground
At present, the notion sustainable development appears as an integral part in many political
statements and corporate communication. There, sustainable development is often widely
understood as the persistence of necessary and desired properties of the human and ecological
environment over a long period of time. Furthermore sustainable development is there
understood as an approach to satisfy human needs in the context of environmental and social
constraints. The Brundtland Report (WCED 1987), referred to in practically every treatise of
sustainable development, provides a commonly accepted outline of the idea of sustainable
development.

From these core ideas, a multitude of definitions have emerged. Originally an agronomic
concept, sustainability involves natural, technical and social sciences. To some extent, the
variety of definitions is due to the different perspective and focus of scientific disciplines that
work on sustainable development. In addition to that, the concept of sustainable development
has normative implications. Thus, definitions of sustainable development also reflect social
values and political positions. Finally, some definitions are limited in their scope to a specific
context or system. (Pfister, Renn 1997)

With regard to the scope of sustainable development considered in theoretical concepts,
partial and holistic approaches are found. (Simonis 1998, Sachs 1996) As for the perspective
of sustainable development, ecocentric and anthropocentric theories are antagonizing. (Rao
2000) The most prominent distinction between theories of sustainable development rooted in
economics is between weak and strong sustainability. (Cobb, Daly 1989) Between these
antagonizing schools of thought there exists a number of intermediate approaches referred to
as “sensible sustainable development” or “intermediate sustainable development”. (Serageldin
1996, Rao 2000) The issues in common and differences have been broadly discussed in
literature.

However, defining sustainable development on the theoretical level and consensus building
on the desirable social goals are distinct processes. (Costanza, Patten 1995) Sustainable
development means progress towards objectives over which there exists consensus within a
social group that they will ensure sustainability of the system under consideration. The
objectives may vary between different social groups and may change over time. (Rao 2000)

The definition of objectives related to sustainable development is subject to social processes
on various levels. Sustainable development involves the choice of individuals, organizations
and governments.

Thus despite far-reaching consensus on the core idea of sustainable development, the
associated objectives are subject to theoretical and political discussion. Different notions are
applied according to the situation and the interest pursued, as the concept of sustainable
development may serve as a moral appeal in policy or planning processes. (Pfister, Renn
1997)

According to the diversity of definitions and objectives, the variety of approaches to achieve
them is even greater. Indeed, there will not be a unique solution, because sustainable
development implies the optimization of multiple criteria. Consequently, there exists a wide
range of viable strategies and not a single optimal path. However, it is possible to identify
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those paths of development that will not be sustainable over a defined period of time. From
the remaining options, the choice of strategy is subject to a political process. The theory and
the international documents of sustainable development provide requirements for this process
in order to ensure the sustainability of the decision. (Spangenberg 1999)

With a large number of definitions, concepts, objectives and approaches on theoretical level,
pragmatic approaches are often exclusively based on an analysis of the current situation and
an intuitive vision of sustainable development. There is little guidance to ensure that the
essential conceptual and technical issues of sustainable development are finally taken into
consideration. Consequently, there arises a need of assessing the alignment, scope and
complexity of the process for sustainable development, which in turn requires a generally
applicable system of reference.

The problem remains, that the implementation of sustainable development can and should not
be halted until every dispute on the proper system conditions, scales and process-features has
been solved. Thus the question remains, how to deal with this issue?

One of the promising approaches seems to be that sustainable development is defined as a
“reflexive idea” in the sense of Kant, as is the case for example with human rights. Such an
approach is offering the possibility to adapt a broad concept to specific situations while it still
fits in the “great picture”, even though details need to be defined on various levels of
implementation and policy.

However, if such an approach is chosen a number of framework conditions need to be
defined. This is even more so the case for sustainable development, as this concept is still
under constant adaptation and will probably stay that way for the time to come.

Such framework conditions have to especially deal with three issues.

� The system-conditions have to be clarified, as there are a large number of approaches
to implement sustainable development that should be harmonized and are facing
complex issues.

� The values and in the case of sustainable development the levels and limits of stocks
and the resulting flows have to be clarified or at least sketched with increasing clarity
to be used as normative guardrails.

� The issue how a process to implement sustainable development can look like has to be
clarified as such processes are relevant for the flows of sustainable development.

Such a clarification is not only important to fit processes of sustainable development into the
overall concept but especially at the interface between actors of these processes where an
explicit and clear picture of “what are we talking about” is necessary.

The common ground within a process of sustainable development
Often a large number of different organizations and persons are involved in processes of
sustainable development from the development of theoretical concept to steps of
implementation and also evaluation. Clients, the project or program managers and the project
team have a varying idea of sustainable development and a subjective perception of the
process in question.

In the course of such a process, specific details and partial aspects of the process gain
importance over other aspects. Thus most processes of sustainable development will have to
choose and focus on specific aspects of the basic concept. (e.g. deal more extensively with
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local issues while not dealing with global environmental issues). This is adding to the
complexity of the process and highlighting the demand for an organized feedback system.

Furthermore, different perceptions of the quality of sustainable development crop up in this
context, which are coined by the disciplinary background and the values of the people
involved. This makes it even more important to first establish a common ground of aspects
chosen and then to identify the qualitative differences. Therefore in addition to the framework
conditions referential systems defining the qualitative level have to be chosen.

The role of evaluation for sustainable development
Sustainable development is a social process that requires comprehensive considerations in
decision-making and a continuous reflection of the implications of human activity. In this
context, evaluation plays a key role. In decision-making, evaluations serve as an instrument
for the integration of social, economic and environmental policies and for assuring the
compatibility of programs on different political levels. During implementation, evaluations
ensure the continuous improvement in social processes. In addition to that evaluations play an
important role as a catalyst for institutional innovation. Given the wide scope of technical and
process related aspects of sustainable development, the assessment and improvement of the
process and its results require an evaluation that goes beyond the monitoring of indicators and
financial controlling.

The role of evaluation for sustainable development depends on the stage in the cycle of
political decision-making where it is applied. Considering the moment of evaluation, a broad
distinction between prospective, ongoing and retrospective evaluations can be made
(Chelimsky 1997, Bussmann 1997).

Prospective evaluation is an important field for sustainability evaluation. Decisive for political
programs is the coherence of their elements. (Bussmann 1997) The evaluation at this stage of
the policy cycle helps to identify discrepancies between objectives, operative elements and
resources that may impair the desired effects of the program. Prospective evaluations focus on
the system of political intervention, its context and its elements. Subject to the assessment are
all framework conditions that are defined in the political planning process and will influence
the implementation stage.

In the context of sustainable development, prospective evaluation can play an important role
in identifying incompatibilities of goal systems between sectoral policies. Evaluations
furthermore serve as an instrument to ensure and verify the integration of social, economic
and environmental policies. Assessing the consistency of goal systems on different political
levels is an evaluation task that supports governance. Questions of political priorities and the
assessment of alternatives are also subject to prospective evaluations. Finally, evaluations are
commissioned in order to verify the adequacy of objectives and strategies with regard to a
superposed political or scientific system of reference.

Ongoing evaluation, also referred to as process evaluation, is generally conducted in the
course of the program or project with the objective of organizational learning and
improvement through feedback. Process evaluation helps to identify and eliminate
weaknesses in planning and implementation and to find potentials for further innovation.
Generally, qualitative methods are applied in order to foster exchange of experience between
actors. The target groups of the evaluation are the protagonists themselves. The people
involved expect from the evaluation an external point of view, an assessment of activities,
suggestions for measures and an impetus for their further commitment. As a consequence, the
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innovative aspects are more prominent. In this context, ongoing evaluation plays an important
role as a catalyst for institutional innovation.

In the case of activities for sustainable development, process evaluation provides information
on whether the process is on the right track. Deviations are identified and analyzed in order to
assure the final achievement of objectives and requirements. Clearly, the system of reference
used for the assessment of activities and progress is a central issue.

Performance evaluations, also referred to as retrospective evaluations, focus on the results of
the evaluated subject including output, outcome and social impact. In many cases,
performance evaluations are conducted at the end of the intervention in a summative manner.

The motivation for performance evaluations can often be found in reporting requirements and
accountability. In this context, hypothesis testing is a frequently applied approach. Indicators
are a means for assessing in quantitative terms whether targets have been achieved. Another
criterion for the impact assessment is the effectiveness of the intervention, which is defined as
congruency of intended and observed behavior of the target groups. (Bussmann 1997)
Effectiveness comprises of both quantitative and qualitative aspects. Relationships between
effects and causes are equally subject to performance evaluation.

In political practice, as it is the case for Local Agenda 21 processes, the questions of effects,
impact and efficiency are of foremost interest. Currently a tendency from retrospective output
evaluation towards process evaluation focusing on the organization and protagonists of the
system can be observed, which goes along with a shift towards a methodology developed in
the auditing context. (Leeuw 1999) However, for the time being, evaluation as an instrument
of ensuring political consistency and logical coherence (Bussmann 1997) is not so often
applied.

Systems of reference – the case of sustainable development
A core element of evaluations is the assessment of adequacy and progress relative to a set of
objectives or criteria. Thus, as a prerequisite, evaluation requires a system of reference, with
regard to which the subject of the evaluation, the evaluand, will be assessed. From the
perspective of the evaluated system, either an immanent or exmanent system of reference is
applicable. Immanent frameworks of reference are deducted from objectives and tasks defined
within the evaluated project or program. Exmanent systems of reference are provided by
external political or scientific sustainability concepts.

In practical experience it has been determined during the research project that immanent
systems of reference pose several problems. Often the goal system is not clearly defined at the
outset of the project or program. In other cases, the set of objectives only covers a narrow
segment of the scope of sustainable development. Besides, information on the achievement of
project goals and efficiency does not allow a general assessment of sustainable development.

If evaluations use external systems of reference, sustainable development is often interpreted
in a reductionist way, frequently based on a set of indicators. However, a technical assessment
of indicators can only provide insight into impacts, leaving aside information on the process.
(Schubert, Langer, Martinuzzi, Obermayr 2000) Besides, politicians, project managers and
evaluators do not necessarily share the same perception of sustainable development and thus
apply different systems of reference. The differences are hardly discussed at the outset of the
evaluation. (Langer, Schön 2002)
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However, the quality and accuracy of evaluations can be improved by explicitly discussing
the elements and scope of the assessment system. On this basis, an unambiguous system of
reference can be defined in a transparent and participative manner.

For this purpose, a distinct and comprehensive referential framework is a useful instrument
for the transparent and accurate definition of scope and subject of the evaluation of
sustainable development. Like a geographic map it provides orientation within a greater
context, it facilitates finding the focus of the process and the co-ordination of people involved.

Based upon literature analysis and expert workshops, the Research Focus Managing
Sustainability has elaborated such a framework.

Features and limits of the Framework
The framework is an orientation tool to facilitate explicit discussion and informed decision
making. The target groups of the framework comprise in particular evaluators, managers and
institutions commissioning evaluations of sustainable development processes. It thus has to
account in a comprehensive way for the different perspectives and approaches to sustainable
development.

The framework accounts for the wide range of notions of sustainable development in a
systematic way. Like a map, the proposed framework depicts the landscape of potential
approaches to sustainable development and thus provides an overview of the aspects of
sustainable development (scope) and the different requirements that are associated therewith
(depth).

With the help of the framework, the scope, focus and level of complexity of concrete
processes can be clearly determined and distinguished from alternative approaches. An
explicit determination of the content of projects or processes may help to make the concept of
sustainable development more tangible and operational. Similarly, a clear terminology also
facilitates communication and co-ordination among protagonists and stakeholders. With
regard to the implementation of sustainable development, the framework helps to match the
demands and expectations on sustainable development that exist on different policy levels.

The framework considers different forms to implement the aspects of sustainable
development. On this basis, an informed choice for a specific form adequate for the given
situation can be made within a project or process. As the framework points out perspectives
for the improvement, extension and further development of the process, the framework can
provide support in directing processes from a basic approach to more complex forms. Finally,
the framework also provides a guideline for identifying approaches that may not be suitable to
lead to sustainability.

For analytical purposes, profiles can be drawn from the framework that allows a comparison
of approaches and perspectives. However, the framework does not provide a means for
consistency testing. Incompatibilities between the choice of a certain form in one aspect and
another aspect cannot be automatically identified. In this case the instrument relies on the
discussion and participative decision making of the protagonists. Nevertheless, the framework
constitutes a helpful instrument to facilitate these discussions.

The structure of the framework
The structure of the framework follows the key questions that determine a process for
sustainable development:
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4. Systemic aspects: time, space, material system boundaries and the issue of risk

5. Potential aspects: What shall be sustained or achieved

6. Process aspects: How do we get there? The rules for decision-making, implementation
and improvement

Along these three issues, the framework is structured in aspects and forms. The aspects
determine the scope and focus of a project or process and thus allow a rough orientation like
borders on a map.
Following the aspects, a basic match in scope of the
concepts applied in planning, implementation and
evaluation of the process can be determined.
Further more the aspects allow the categorization of
approaches according to their focus on the social
process or on impact and results.
In a particular project or process, certain aspects
suggested in the framework may be attributed
negligible relevance. However, the selection of the
aspects should be the result of a transparent
decision making process where all aspects are taken
into consideration.
Whilst the aspects describe the scope of the
process, the requirements or approaches associated
therewith take on different forms of complexity.
Here we refer to the forms as “basic”,
“intermediate” and “complex”. In some cases also a
“non sustainable” form can be determined.
With the help of the framework, the scope and the level of complexity of concrete processes
can be clearly determined and distinguished from alternative approaches. An explicit
determination of the content of projects or processes may help to make the concept of
sustainable development more tangible and operational. Similarly, a clear terminology also
facilitates communication and co-ordination among actors and stakeholders.
The framework does not offer any minimum levels of stocks, as these are still under dispute
and the scientific discussion has not come to a conclusion. However, the depth of the
framework has been defined and can thus be called normative, as there is a certain level of
requirements that should enable sustainable development and anything outside these
requirements is not contributing to sustainable development.
Such levels have been chosen for the systemic, the capacities as well as for the process
aspects of the framework. The details for the aspects are described in detail within the
framework itself. It is interesting to note in this respect, that there are only very few
approaches to sustainable development that are explicitly including systemic approaches.
“The Natural Step” as well as the “SQM” approach of Schleicher-Tappeser are noteworthy
exceptions.
All of the system as well as capacity aspects should be part of consideration for a process of
sustainable development as they are including all the internationally accorded aspects of
sustainable development as well as the necessity to include external referential systems.
However, the aspects defining the process of sustainable development are subject to choice
not only concerning the depth but also concerning the scope.
On this basis, an informed choice for a specific scope and depth adequate for the given
situation can be made within a project or process. However, the choice should be the result of
a transparent decision making process where all aspects and its level are taken into

Systemic Aspects
Integration of aspects especially the
triangle of sustainable development
Temporal characteristics of
sustainable development
Spatial characteristics of sustainable
development
Risk and dynamic change
Potential Aspects
Levels and limits
Distribution
Process Aspects
Capacity building through
management and cooperation
Participation and Governance
Reflexivity

Table 1: Aspects of the Integrated
Referential Framework
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consideration. As the framework points out perspectives for the improvement, extension and
further development of the process, the framework can provide support in directing processes
from a basic approach to more complex forms. The framework also provides a guideline for
identifying approaches that may not be suitable to lead to sustainability. Finally, the
framework may also help to match the demands and expectations on sustainable development
that exist on different policy levels.
If there is a broad framework like the one described here it can be argued, that almost
anything could be called to contribute to sustainability, as there is an almost free choice of
aspects and their depth. However, as mentioned above three issues are contradicting such an
argument. First the framework is normative in a certain respect, as it defines levels of
sustainable development outside of which there is no contribution to sustainable development,
as is defined in present literature. Second it is asserted that both the systems as well as the
capacity aspects need to be part of processes of sustainable development. Third, the actual
limits and stocks of sustainability are not defined here, as these are subject to constant
adaptation and it is these limits that determine the overall normative quality.

The three main aspects

System properties of the stocks to be sustained
Integration of goals of different systems
Sustainable development aims at the integration of environmental, social and economic goals,
which requires the harmonization of the aims of different sectoral policies. For this purpose, a
cross-sectoral goal system is needed.
System boundaries in space and time
The integration of different goal systems is directly linked to two more system aspects of
sustainable development. The integrated systems do have specific temporal and spatial
properties that have largely been ignored in the past and that need specific attention in the
context of sustainable development. On the one hand sustainable development is oriented
towards the conservation and enhancement of the societal ability to promote future
development. On the other hand future effects on different spatial scales have to be integrated
into present decisions.
Therefore, the commitment to sustainable development is limiting the present room of
decision takers to maneuver. The limitation can either be temporal, if high risk has been
accepted and wrong choices have been made, or it can be spatial, as there is a gradual
delimitation from the global, national to the regional and sub regional level through social
accords or norms.

Defining the limits
Development is seen as the result of a self-organizing system. This view inevitably warrants
for guiding values (crash barriers) and emerging organizational principles (Bossel 1998).
However, sustainable development is different from the known approach to maximize
welfare. If sustainable development would be based on solely socially defined minimum
requirements, then there would be no difference to the traditional definition of the
maximization of welfare.
As a result of this requirement the type and the minimum level of stocks has to be defined on
an objective and quantifiable basis, which then can be subject to societal specification through
processes. This minimum level is then defining the minimum requirements and thus the room
to maneuver for any societal process of sustainable development. It also sets the minimum
level up to which substitution of capital is possible.
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The definition of limits has by far not been completed. Some environmental limits have been
set and internationally accorded that help to preserve productivity and the ability to deal with
waste. In the social context the basic notion for sustainable development was defined as inter-
and intra-generational equity. On the economic level financial viability and the investment in
long-term infrastructure have been identified as possible guidelines. However, details are
often case specific and have not been determined yet.

Processes determining flows of sustainable development
At present most of the approaches to achieve sustainability are process and flow-oriented. The
management of flows is of paramount importance, however, it should not be mixed with the
definition of stocks. As on this level the room for maneuver is utilized by social choices in
processes of sustainable development. On the process-level the choice concerning the level of
welfare can be made and in which efficiency as well as innovativeness the room for maneuver
is being used.
Relevant issues on the process level
In the context of sustainable development a number of issues have been identified to be of
relevance. Not all of the aspects need to be part of a certain process or project of sustainable
development, as their relevance depends on the specific setting. The aspects are the ability to
manage and innovate, cooperation and networking, ability to deal with change and risk,
participation and evaluation.
The political setting
A policy of sustainable development must concentrate on setting overall goals and rough
guidelines and leave it to decentralized agents to decide how to attain them, as they usually
have the best technical information and know-how to run processes of sustainable
development. Through the setting of macro goals, a framework for orientation is created for
the decentralized agents, which allows closer monitoring of decentralized activities with
regard to their attainment of goals (target base decentralized planning).
The evaluation of sustainable development
Evaluations of sustainable development are not only assessments of the “success“ of projects,
programs or policies, but part of a larger “Process-Management-System” on supranational,
national, regional, communal and corporate levels, which consists of agreed goals,
implementation of concepts, program conceptualization, program implementation and
feedback (evaluation). It should lead to a more objective and long-term oriented policy,
guarantee an adequate use of resources to attain goals and reduce the need for tedious,
detailed coordination on the part of the agents. The setting of goals becomes more similar to
corporate management systems, the organizational prerequisites for the attainment of goals
are created and the attainment of the goals itself is measured.

The Integrated Framework for Sustainable Development

Systemic aspects and sustainable development

The notion of sustainable development is rather new on the political, scientific and especially
on the management agenda. It is just over 15 years ago that the UN Commission on
Environment and Development published the „Brundtland Report“ and just ten years ago the
“Agenda 21” as well as the “Rio-declaration” have been formulated. These papers marked a
starting point as well as an end point to a still ongoing process.
They marked an end point to the “pioneer phase” of research and public interest in global
environmental issues. Through the sixties and the eighties there was mounting evidence for
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global environmental issues like ozone depletion, pesticides like DDT and other destructive
substances found far from any point of origin like PCBs. The ability to even fatally interfere
with the global environment and thus the concern for the whole eco-system was paired with a
concern for depleting resources. The oil crisis was often seen as nothing less than a symbol
for these developments beginning to interfere with everybody’s lives. It started to become
evident that the social and economic system cannot be treated separately from the ecological
system. The “state of the world” became an issue high on any agenda. It is not by chance that
very similar sounding reports form the backbone of the “Brundtland Report”.
But the “Brundtland Report”, the “Agenda 21” and the “Rio-declaration” also marked a
starting point to the “consolidation phase” of issues and questions now subsumed under the
term of sustainable development. Sustainable development is a very complex concept under
discussion and the originally optimistic thinking to soon develop adequate and widely usable
indicators and instruments, has been largely disappointed and mostly sectoral success was
achieved. For the large public the urgency to the problem seems to be lost as most of the
environmental problems are not as visible anymore and legal as well as voluntary measures
are in place. However, the real challenges to deal with complex systemic interaction, to
integrate elements and characteristics so far dealt with independently and a long-term
perspective are still – and probably for some time to come – not solved.
One of the reasons that success is not readily at hand are the accomplishments through tested
approaches used by conventional science. Conventional science successfully divides problems
in sub-problems and deals with them separately. Also, it tends to work mainly with linear
cause-effect relationships, which are successful in dealing with such single issues and events.
These are approaches that make it hard to deal with complex systemic issues, as it is
necessary in the context of sustainable development. Research that integrates natural, social
and economic sciences holds the chance to deal with the challenges posed by sustainable
development. However, as long as human activities within the economic system are not seen
as an element of the natural system, the approaches for and the progress towards sustainable
development can only be limited.

Sustainable development depends to a large extent on the way that systems are perceived and
their properties and interrelations as well as their temporal, spatial and material boundaries are
defined. Such a definition and the designation of goal system for sustainable development are
still largely subject to a social process. However, sustainable development is not based on a
commonly acknowledged theory, which could serve as a guide for such a value-driven
process.
As a step into this direction a common framework, as proposed here, can serve as a
preliminary guide. However, the question remains – how to define systems and their external
as well as its internal properties as the subject on which to apply the framework.

A systemic view

Sustainable development has always been described as a principle that is hard to grasp and
thus hard to make operational. For the author one of the main reasons for this lies in the fact
that frequently there is no explicit statement on the extent of sustainable development – as to
what system is meant.
Sustainable development is relative to the system it is gauged against and therefore it is fatal
if there is no statement on the fact to which system sustainable development is referred to and
within which time and which space. Sustainable development can be reached within a well-
defined system that in itself does not have a comparably long live span. What is the ultimate
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gauge? The natural system, or even the cosmic system – do we want to be sustainable within
the natural system or is it enough to be sustainable within the economic or the social system
that have comparably shorter temporal horizon. Sustainable development that is relevant is
gauged against the economic, the social and the natural system. The major difference between
the three systems is that we cannot alter the gauges of the natural system as we can in the
socio-economic system. Thus, non-sustainability is ultimately measured against the natural
system. This is an issue that is also reflected in the “common framework” of sustainable
development proposed here.
The question how to define the three systems and its subsystems is the resulting issue. System
theory states that the boundaries of systems should be set where the relation between such
aspects is stronger or more numerous than between other aspects outside it (Simon 1962, Platt
1969). Yet, in the case of sustainable development very often not enough is known about such
relations to adhere to this principle. The system has to be identified as a maneuverable unit
within the boundaries of space and time, which help to define the scope of a process, project,
program or policy. Again, no common assertion can be made about the temporal or spatial
scope, as they have to be defined specifically for each system. Therefore the definition of such
a system is a value-laden social process (Wallace, Norton 1992). Thus far a number of
systemic realities have often been ignored during such social processes and the only widely
used systemic approach is the one developed by TNS – The Natural Step. It is the result of a
delphi process – however, one of the prime elements of the systemic approach – feedback
mechanisms, which will be discussed further below – is also missing.
In some cases the ignored systemic aspects did not pose large threat to the process or structure
of a system. This was often due to the limited period of time. However, in a growing number
of cases the ignored aspects do have a strong influence and finally threaten the long-term
viability – the sustainable development – of a system. This is due to the fact that some natural
and social system-relevant aspects, that have a longer time lag, are developing adverse effects
on the sustainability of the socio-economic system and thus are moving up on the agenda.

Integrated aspects of sustainable development

Integrated aspects of sustainable development
Description
of Aspect

Sustainable development is based on the notion to consider systems thus far
mostly seen as separate or even as non-relevant for the other, as being
interrelated. Interrelations are case-specific while the relevance of an
interrelation is mainly determined via outside referential systems.

Included
topics

� System characteristics
� Productivity and entropy
� Diversity, resilience, retinity, feed-back and -forward, carrying

capacity
� Value judgments
� Regulative idea

Depth
(Levels)

� A partial approach to sustainable development focuses on a singular
system or its constituents, for instance natural resources, but also
considers some feedback mechanisms from outside the system under
scrutiny.

� A focused approach to sustainable development is characterized by the
fact that priorities are attributed among social, economic and
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environmental objectives.
� With a unitary approach all relevant facets of development including

environmental, social and economic issues are considered in a
functional and holistic way including the complex structure of effects.

Sustainable development is based on the notion to consider systems – as described in common
system theory – thus far mostly seen as separate or even as non-relevant for the other, as
being interrelated. A common approach is to develop principles and indicators for the systems
– also referred to as dimensions – and to frame them in a way that tries to avoid contradictions
and differences. This approach makes direct inferences between the systems and allows
developing satisfactory approaches of sustainable development.
However, in choosing this approach the actual systemic differences and the issue to integrate
the systems is not touched thoroughly and the key to sustainable development is therefore not
covered. To make further steps towards this direction the core properties of the systems have
to be defined and differences, similarities and interfaces identified.

Focus and integration of goal systems
Within the past centuries, human activities have increased in impact so as to essentially affect
the environmental system on a global scale. This transformation process has led to the re-
consideration of the relationship between the human or socio-economic system, and the
natural system. (WBGU 1996)
The perception that there exist crucial interrelations between the social, the economic and the
environmental system is a key concept in the theory of sustainable development. In theory as
well as in political practice, there exists broad consensus on the idea that pursuing solely
economic objectives without considering social and ecological interdependencies and vice
versa will not be sustainable.
Thus the re-integration of the socio-economic system into the environmental system is
demanded. (SRU 1994) The recognition of interrelations is perceived as the basic condition
for the further development of civilization and the survival of human beings, thus requiring an
integrated analysis of economic, environmental and societal issues.
Nevertheless, in the attempt of making sustainability operational, the concept of sustainability
is frequently applied to partial systems. The goal systems of sustainable development, also
referred to as dimensions of sustainability, are considered separately leading to separate
concepts of environmental sustainability, economic sustainability and social sustainability.
Three approaches can be identified that are based on systemic parameters and can be applied
in different cases.

Partial approach
The partial approach focuses on a singular system or its constituents, for instance natural
resources, but also considers feedback mechanisms from outside the system under scrutiny.
Yet this approach does not attempt an integration of systems.
Resource economics illustrate such an approach, where economic target functions are of core
interest, whereas the environmental situation is treated as a framework condition. (e.g.
Tietenberg 1993) Similarly, the outside effects of economic activity on the environmental
system can be regarded from the perspective of environmental sustainability. Even within
these concepts, narrow approaches are isolated, for example that of resource sustainability or
cultural sustainability.
Partial approaches reduce the complexity of sustainable development, and the associated
requirements are easier to determine. From the perspective of political reality, partial
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approaches are appealing for their straightforward and convincing political implications. (
Sachs 1999)
In particular cases, sustainability of partial systems provides the precondition for sustainable
development in a broader sense.
However, the more restricted the target systems of sustainable development are defined, the
more spillover effects remain unconsidered. Conflicting goals between partial target systems
lead to trade-offs. Besides, the distinct examination of partial systems in a larger context can
identify conflicting objectives.

Focused approach
The focused approach to sustainability is characterized by the fact that the goal system
comprises of environmental, social and economic aspects, but not necessarily in a balanced
way. Those systems with high priority are considered in an integrative manner including their
interactions and reciprocal effects. The technical perspective and the context influence the
weight of the respective dimensions.
The economic system can be viewed as an open system, embedded in the ecosystem,
exchanging matter and energy. From this perspective, the interrelations between the
environmental and economic system are comprehensively considered. Social considerations
however play a minor role. A large number of approaches focus on the harmonization of
environmental and economic issues. In Europe, sustainable development is widely perceived
as a further development of environmental policy (Spangenberg 1999)
From the point of view of development in the sense of improving living conditions, social
goals appear as predominant, whereas economic and political sustainability can be regarded as
instrumental to this objective. From this point of view, environmental sustainability includes
both aspects of finality and instrumentality. (Sachs 1999)

Unitary approach
Sustainable development in a broad sense takes into consideration all the relevant facets of
development including environmental, social and economic issues. A unitary approach to
sustainable development requires the integrated analysis of the complex structure of effects in
a functional and holistic way. (Sachs 1999)
Sustainable development, being a multidimensional construct, the relevant criteria has to be
met in each dimension of development simultaneously. Moreover, integration goes beyond
the consecutive addition of singular criteria. The economic system, the social fabric and the
environment are regarded as interwoven, with manifold and complex interactions and
interdependencies. From this perspective, the world is regarded as a unitary system
comprising subsystems with a high degree of interrelatedness.
Instead of finding solutions for isolated problems and minimizing arising conflicts with other
goal functions, the principle of integration requires a systematic search for win-win-situations.
However, the fully integrated consideration of interrelations is an ideal that can be
accomplished neither in scientific analysis nor political decision-making. (Enquete-
Kommission 1999)
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Systems in the temporal and spatial context

A large number of policies, programs, processes or projects are seeking to make sustainable
development operational. A virtually infinite number of different settings and conditions are
subject of this task. However, the exact identification of such a task implies that the “system”
for example of a project is located in time and space. Within this system, sustainable
development is based on the integration of a large number of aspects and requirements –
described below.
According to system theory, the boundaries of systems should be set where the relation
between such aspects is stronger or more numerous as between other aspects outside it
(Simon, 1962; Platt 1969). However, in the case of sustainable development very often not
enough is known about such relations to adhere to this principle.
Alternatively, controllability may be a criterion of selection. The system has to be identified
as a maneuverable unit within the boundaries of space and time, which help to define the
scope of a project, process, program or policy. The definition of such a system may be subject
to a value-laden social process (Wallace and Norton, 1992).
To steer a system it is necessary not only to manipulate input and output, but it is necessary to
decide on aspects that can be steered within the system. Therefore the described framework
offers the possibility to make an informed decision to steer a project, program or process in
choosing which aspects should be integrated and which is the adequate depth of the chosen
aspect. In the case of sustainable development the specific consideration of spatial and
temporal aspects adds an additional level of complexity.

Mechanisms determining the temporal and spatial context
Another system characteristic that has to be dealt with in more detail is the issue of
influencing and especially regulating mechanisms1 that have a very specific position upon any
of the interrelations between systems. (Odum, 1991) Any living systems does have directly
effecting regulating structures – feedback mechanisms – that are long in place and often co-
evolved parallel with the elements to be stabilized.
If such a parallel evolution of stabilizing short-loop and direct feedback mechanisms is not in
place, great disruptions may be the result. Such developments can be observed in detail by
species taking over niches or taking new niches without directly effecting regulating
mechanisms especially in isolated spots with very delicate eco-systems.2 Then the efficiency
between the trophical levels is diminished and even worse, the ability to deal with high
entropy is reduced. Often such a state persists, until a feedback mechanism with a long time
lag takes grip and often a catastrophic population breakdown is the result. Thus, one of the
basic aspects of regulating mechanisms is the time lag until the feedback does have an effect.
In the case of feedback for the socio-economic system, feedback from the natural system
takes longer than from the social and within the economic system.3 Even though the amount

                                                
1 Feedback mechanisms are – especially within natural systems – highly complicated elements of a system and its

environment which are in close relation to issues like ecological circles, regulation, oscillation and feed-forward
mechanisms

2 Australia and many islands in the Pacific Ocean have been plagued by species introduced to an eco-system that does not
have any regulating mechanisms in place.

3 This also explains the importance of long term as well as global planning in the context of sustainable development. Any
other naturally based system can deal with high entropy – the human and there especially the present economic system
has almost no capabilities to deal with high entropy – thus far it needs high amounts of (mostly fossil and low entropy)
energy and input of low entropy materials to keep the system functional.
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of time until feedback sets in is specific to the system observed, it can be stated, that the
longer feedback takes, the harsher and possibly even catastrophic the effects are. Direct and
short-loop and thus stabilizing feedback mechanisms are of paramount importance to reach
sustainable development and most natural systems have already developed its form of
sustainability.
Stabilizing feedback mechanisms anticipating and counteracting catastrophic impacts on the
socio-economic system need to be in place. However, these feedback mechanisms have to be
based on the realities of the natural system described above. To make these fundamental
characteristics of the natural system operational within the context of sustainable development
principles have to be developed.

Temporal aspects

Temporal aspects of sustainable development
Description
of Aspect

An extended temporal perspective is inherent to sustainable development.
There are different time-spans to be considered as for example the ecological
time-cycle is rather long, while economic time spans are generally very short
and social time spans are somewhere in between. Furthermore there are
feedback mechanisms in place that also have different temporal scales and add
to the complexity of the issue.

Included
topics

� Integration of different time spans
� Feedback mechanisms
� Intragenerational equity

Depth
(Levels)

� The time horizon can be set according to the duration of major effects
caused by the respective project or processes, which often last beyond
the period of interventions within the project as such.

� The time-horizon can be chosen according to the system influenced by
the decision. The adequate time horizon would be consistent with the
time these systems need to react and to regenerate.

� The time horizon is set along the concept of intergenerational equity to
ensure equal opportunities for the generations to come.

An extended temporal perspective is inherent to sustainable development and was for the first
time especially highlighted by the Brundtland Report in 1987 (Hauff – Brundtland Report
1987). The temporal perspective or aspect is often also referred to as the time-horizon of a
project, process or program for the implementation of sustainable development. Sustainable
development in an anthropocentric view is not “ad infinitum” but sustainability over an
extended period of time – possibly one million years – as that is the average time for one
species to survive. Presently, in the discussion on sustainable development there is no
common understanding of the maximum and consequently minimum time-horizon to be
considered. It ranges from an “unlimited” (Conrad 2000) time-horizon to the statement, that
“sustainability thus cannot mean an infinite life span or nothing would be sustainable”
(Costanza, Patton 1995).

Additionally there are different time-spans to be considered as for example the ecological
time-cycle is rather long, while economic time spans are generally very short and social time
spans are somewhere in between. It is on the one hand necessary to deal with the often long
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time-scales of resource bases, potentials and their interlinkages (Georgescu-Roegen 1974),
but on the other hand it is also essential to focus on present and near future process-aspects.

Furthermore there are feedback mechanisms in place that also have different temporal scales
and add to the complexity of the issue. Long feedback cycles are hard to incorporate and
manage on the social and especially economic level. Evaluation of sustainable development is
aiming to make such long feedback cycles visible and measurable, to break them down in
short feedback cycles and thus make the issues manageable. Prices, norms and evaluation
shorten feedback times or make feedback – as receptors are often missing– perceptible. The
evaluation for sustainable development tries to find a way to avoid a reduced carrying
capacity or even the ultimate feedback mechanism – a carrying capacity reduced to “0”.
A reduced carrying capacity can be offset by mechanisms that keep low entropy within a sub-
system and that increase the efficiency of the sub-system to keep low entropy and to take low
entropy in relative to the output of high entropy, as would be the goal within the socio-
economic system. However, low entropy is final and energy not infinitely available. Such a
sub-system can only be sustainable if the amount of high entropy discharged to external
systems – in this case the natural system – can be dealt with by these systems and if the
throughput of energy does not exceed the naturally available amount of energy. If more
energy is used up and more high entropy is discharged – sustainability can be upheld only for
a shorter period of time.
This is leading to the necessity to coordinate the temporal scales of the natural and the socio-
economic system. Clearly the coordination effort has to come from the socio-economic
system – it has to adapt to the realities of the natural system. However, the exact opposite
approach is frequently taken. Natural sub-systems are altered in such a way, that they are
forced into short feedback mechanisms, as they are prevalent in socio-economic systems. This
is for example done through genetically engineered plants that have only a short and
artificially terminated live span of often less than ten generations. Such an approach is – aside
from other issues it raises – reducing the resilience of natural systems and efficiency of
natural feedback structures.

Incorporating time
Thus time plays an important role in any system and a number of issues determine the
temporal horizon of a system and if it can be sustained. Therefore, as first steps to manage a
system in any case the temporal (and spatial) horizon of it needs to be determined.
The choice of an internal time-horizon defines the moment at which a certain objective has to
be achieved and the moment until which a development will be monitored and controlled. It
depends on internal objectives and on the choices of the participants of a project or program.
It is the goal of a project or program to steer significant developments during this period.
On the other hand there is the relevance of an external time-horizon as it depends on external
characteristics as discussed above but also on objectives as they are being defined for example
by the Agenda 21.
However, such a determination is often not done even if it would only be the first step to
decide how a system is embedded in its natural, social and economic context and to determine
possible feedback mechanisms. This is especially important as in most cases there are effects
of and on a project or program exceeding the initially chosen and monitored time-horizon.
Especially in this case the evaluation of sustainable development should step in.

There are only a few other instruments in place that enable the integration of temporal issues.
Discounting is such a means of integrating temporal aspects into the specific case of
economic decision-making. The method of discounting relates costs and benefits that become
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effective in the future to the present and thus allows the comparison between alternative
decisions. However, events that occur in the far future are attributed little importance in the
present decision process. This approach may render long-term preventive measures
uneconomic, whereas irreversible impacts may be justified through short-term benefits.
Though, since discounting strongly overemphasizes the importance of events in the present
and near future, there is a contradiction with the idea of sustaining resources and potentials for
the future. This issue will be discussed further down in the article.

Different approaches in the case of sustainable development
Setting the time horizon according to the duration of projects, programs or planned
interventions related to a process, is a technical approach often taken. Such a choice
frequently ignores possible temporally extended effects or indirect consequences of processes
or programs. However, it proves to be hard to judge which effects need to be taken into
consideration and which weight has to be attributed to them, let alone that all possible effects
are even known.
Therefore sustainable development needs a more differentiated perspective and an informed
choice has to be made. These choices can range from a rather limited to a more complex
approach to be taken.
As a limited approach, the time horizon can be set according to the duration of major effects
caused by the respective project or processes, which often last beyond the period of
interventions within the project as such.
Alternatively the time-horizon can be chosen according to the system influenced by the
decision. The adequate time horizon would be consistent with the time these systems need to
react and to regenerate as well as the specific dynamics within these systems. A sustainable
system in this context is thus one that attains its full-expected life span within the hierarchy of
systems in which it is embedded (Costanza, Patton 1995)
From an anthropocentric perspective, generations of human beings can be applied as measures
for the adequate time span. The concept of intergenerational equity suggests such an
approach. The idea of ensuring equal opportunities for the respective next generation can be
extended to infinity, which is posing a rather challenging and complex task on
operationalization.

Spatial aspects

Spatial aspects of sustainable development
Description
of Aspect

It is important not only to set spatial boundaries of a system in the context of
sustainable development, but again to deal with interrelations with outside
systems.

Included
topics

� Spatial interrelations of a system with its environment
� Local and Regional Agenda 21
� Intergenerational equity

Depth
(Levels)

� The spatial boundaries are set to define the area as well as immediate
and limited interrelations of activity of a project, program, process or
an organization.

� The delimitation is including more than just the immediate area of
activity and relevant interrelations with other systems outside are also
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considered.
� The actors of a sustainable development process decide to include all

far reaching interrelations especially also on the global level.

An additional systemic issue of sustainable development is the spatial horizon attributed to a
project, program or process of sustainable development. It is an issue that is part of almost
every policy paper on sustainable development and there are international and numerous
national accords and strategies related to the issue. It also seems to be less complex than for
example the temporal aspect of sustainable development. The actual implementation of
sustainable development does mainly happen on the regional, local and the organizational
level. Presently especially Local and Regional Agenda 21 processes as well as some corporate
approaches are the most successful approaches towards the implementation of sustainable
development. However, a very unfortunate development that can be identified in some cases
of Local Agenda 21 processes is the emergence of a new type of protectionism and
isolationism. Today Local Agenda 21 processes are often focusing on its local context and
completely missing out on any issues going beyond the local situation even though it is
thought to be the vehicle to transport the idea of sustainable development from the global to
the local level.
Therefore it seems important not only to set spatial boundaries of a system in the context of
sustainable development, but again to deal with issues beyond the question of boundaries and
which interrelations with outside systems need to be taken into account. Thus the spatial issue
faces similar challenges as the decision to select a time-horizon of a project, process or
program.
The spatial extent of a system depends on the actual unit of development selected. However,
within sustainable development it may be necessary to deal with indirect long-range effects of
decisions. Again, there are different approaches on how to set the spatial orientation of a
system and the determination of an external system of reference is still under discussion.
Pfriem (1995) sets the orientation primarily on the organizational level with the possibility of
direct and fast influence, while for example Kern (1999) set the emphasis on a specific level
above organizational (below global) and their relevant inter-linkages. The Agenda 21 in
general is following a global perspective and supporting intergenerational equity, an issue that
will be discussed further below. Furthermore the fact that sustainable development is a
dynamic process also adds to the complexity of the task, as spatial boundaries of a system –
which may also be called the internal system of reference – can be subject to change.
Therefore it seems necessary to choose a case specific approach.

Different approaches in the case of sustainable development
The challenge of the spatial aspect will always be the differentiation between and analysis of
issues that are within the system and those outside - directly or indirectly influenced. This will
then decide on the objectives selected. The following levels of the spatial aspect can be
distinguished:
A limited approach is chosen if the spatial boundaries are set to define the area of activity of a
project, program, process or an organization and if only immediate as well as a limited
number of interrelations are included. Some LA21 processes choose to primarily deal with
local issues and to only consider some interrelations primarily with the regional or provincial
level.
An intermediate approach is chosen if the adequate delimitation is including more than just
the most immediate area of activity and if relevant interrelations with any other systems
outside of a project, process or program are also considered. This would be an LA21 process
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dynamically cooperating with regional and provincial activities and dealing with interrelations
on the national and international level.
The most complex approach is chosen if the actors of a sustainable development process
decide to set spatial boundaries rather wide and to include far reaching interrelations also on
the global level to support intergenerational equity. Some authors would define sustainable
development as strictly confined to this last approach.

Dealing with Dynamic Change and Risk

Dealing with Dynamic Change and Risk
Description
of Aspect

A number of characteristics of sustainable development are inevitably linking
the paradigm to dynamic changes and the emergence of risk. On the one hand
it is the extended temporal scope and the systemic interconnectedness. On the
other hand it is the uncertainty that is linked to societal decision-making on
limits, trade-offs and processes.

Included
topics

� Reality and necessity of decision-making and adapting to / anticipating
changes within and outside of systems

� Manifested risk through enlarged systemic view
� Uncertainty to societal decision-making on limits, trade-offs and

processes
� Inclusion of values
� The precautionary principle

Depth
(Levels)

� Changes are being reacted to and not anticipated or proactively
managed. Risk is considered to arise primarily from direct influence
and is being dealt with on a local scale mainly as an issue of dread.

� Changes are being anticipated and at least partly being proactively
managed. Indirect effects as well as long-term issues are being
considered and issues of uncertainty, risk and dread are
comprehensively considered.

� The precautionary principle is strictly being followed.

Sustainable development is especially dealing with dynamic changes within and outside of
systems as well as with present and arising risks. Even though there is a direct link between
the issues of sustainable development, dynamic changes and risk, only few publications deal
with it.
However, risk is system-inherent and the size of risks is growing within our global system.
This is particularly the case owing to rapid changes in society and on the market. The
multiplying effect of large or even global markets and choices made by consumers without
knowledge or of producers without assessment of possible risk as well as the introduction of
large scale technology that ignores (e.g. nuclear technology) or even fosters (e.g. genetic
engineering) irreversibility, increase the risk to our society.
There are a number of reasons that make the question how to incorporate dynamic change and
risk into sustainable development rather complicated.

The indirect and long-term orientation
Long-term developments and future system characteristics, as it is demanded in the context of
sustainable development, need to be incorporated. At the moment direct risk on humans is
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incorporated in many decision-making processes. However, the indirect impact on society via
negative environmental, social or economic effects gets only very little attention. Even less
attention gets the necessity to include the risks on future generations into the assessment in
the context of sustainable development.

The non-availability of tools
To assess and to deal with the issue of risk, only a limited number of tools are available. Most
of the tools are used in the respect of the assessment of direct risk on humans for example in
the case of chemicals or radioactivity. The assessment of direct risk on the environment is
done to a much lesser extent for example via environmental impact assessment. Furthermore
there are virtually no tools available that would deal with long-term and indirect effects on
humans.
Moreover the common definition of risk – the probability of an event multiplied by the
possible consequences – does have only limited usability in the context of sustainable
development due to a number of reasons. Such an approach cannot deal with very large events
with very low probability and possible long-term effects and even less with events with low
probability and not specifically known size of damage in an unknown extent of time and
within complex system interrelations. However, most present decision makers (if at all) are
using the above-mentioned limited approach to deal with risk. The reduction of the
probability as well as little knowledge of the size of the risk is both seen as equal to the
reduction of the possible size of the event (Minsch 1994). This leaves only little incentive to
identify and reduce the size of risk and to take preventive measures.

The necessity of societal choices
Sustainable development has to be receptive to dynamic change and risks especially
concerning issues of environmental, economic and social importance. Beck (Beck 1997 Risk
Society, 21 - Reprint of 1992) states in this respect: Risks “are politically reflexive […] as
they relate to the threatening force of modernization and to its globalization of doubt”. This is
especially the case, as many of today’s changes and risks are based on political decisions and
possible risks often remain invisible. Risk is based on scientific and other specialists’
assertion, which presently often is then left to social definition primarily via mass media.
Changes, emerging risk, dread and the characterization of risk has largely become a political
and societal task that lacks a grounded approach. However, risk arising from non-compliance
with systemic aspects of sustainable development needs to be subject of any evaluation of
sustainable development.
As objective measures and the tools to apply them to assess possible risks are limited, the
judgment and management of risk becomes an issue that should, aside from political decision-
making, be dealt with on the basis of well-informed choices within society. Such an approach
seems to be highly important, as the steps to deal with risk are possibly not popular but still
need to be supported by the addressees. This socio-political issue gets more attention in
present research, as uncertainty concerning decision-making is by far not limited to the issue
of sustainable development. The decision to increase safeguards or to eliminate possible
hazards has to be complemented with directed development to limit the emergence of hazards.
However, the restrictions discussed above remain the same and since risk assessments are
technical in nature, expensive to conduct, and take considerable time, this tool has been
virtually inaccessible to the average citizen or environmental group. Therefore it is frequently
a question of cost and scientific background how the issue of dynamic change and risk is
being dealt with.

Still, there are a limited number of approaches to deal with dynamic changes and risk in the
context of sustainable development. There it is especially important not only to have tools for



Langer, Schön – An integrated referential framework for sustainable development

Page 25

the systematic analysis of dynamic change and potential risk at hand but also to include
interested and affected parties in the process and to make uncertainties comprehensible.
Again, there are different levels on which this aspect can be dealt with, if the issue of dynamic
changes and risk is considered at all.
On a rather basic level risk is dealt with as a potential direct hazard on a local scale. It
primarily gets attention through addressing issues of dread. Changes are not anticipated or
proactively managed, but simply reacted to.
On a more complex level changes and possible paths of development are being anticipated
and feasible ways to react are prepared. Uncertainty, risk and dread are being
comprehensively considered. Therefore, indirect effects as well as long-term issues are
included into the assessment. Societal choices are facilitated via participatory methods.
Finally, the precautionary principle is being followed strictly to deal with potential risks. The
strict avoidance of irreversible situations, the minimization of risk and participation are put
into the foreground.
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The base of resources for sustainable development

Basic concepts
The basic idea of sustainable development is finding a way of achieving, sustaining and
improving social, ecological and economic standards over time. The resources and capacities
of the environmental, economic and the social system provide goods, services and
opportunities4 and thus the basis for this endeavor.
The ecological, economic and the social system each consist of material and non-material
elements with specific properties that ensure the functioning of the system. These elements
constitute stocks that enable material and non-material flows or contain the potential for
future flows.
From an economic point of view, at any time society disposes of a certain productive potential
which consists of various factors.
Natural resources and capacities comprise ecosystems including animate and inanimate nature
as well as natural resources utilized by humans. Environmental resources provide the basic
life support systems, land, recreation, sinks for emissions from economic processes as well as
protection from natural and technical disasters or the maintenance of genetic information.
The constituents of the environmental system fulfill functions and services (Costanza 1997,
Wood 1997). Those properties of habitats, biological systems and ecosystem processes that
assure the functioning of the respective system are referred to as environmental functions. The
term environmental services comprises the benefit that human beings derive directly or
indirectly from environmental functions in terms of goods such as food and genetic resources
or services such as climate and the degradation of pollutants.
The economic resources and capacities, also referred to as “human-made” or “man-made
capital” in literature, comprise the built environment, machinery and technology that make up
the capacity of an economic system to provide society with goods and services and thus with
a certain level of welfare as well as the potential to do so in the future.
Social resources and capacities comprise the non-material and symbolic environment that
human beings have created, in particular the internal organization of human society,
knowledge available to society, norms and traditions.
In economic literature the term capital is frequently used in this context. According to
classical and neo-classical economics, the term capital refers to durable goods such as.
machinery used in production processes. A functional definition of capital, according to
which Capital is a stock that yields a flow of goods or services. (Daly&Cobb 1989), can also
be applied to the natural environment. Certain concepts, for instance annual yield, can be
transferred to natural capital such as forests, oceans and agricultural areas. Similarly, natural
sinks provide services according to their carrying capacity that can be interpreted as a yield of
natural capital. (Neumayer 1999) The notion of capital can also be applied to human capital,
knowledge and to a certain extent to social structures. However, it is difficult to deduct further
analogies between the capital concept and the social system including societal norms and
traditions.
In the Framework a system analogous to the three capitals approach is applied. Some theorists
(e.g. Wuppertal Institute) distinguish four categories of capitals: economic, environmental,
social and political capital. In this framework it is however important to clearly distinguish
between goal systems of sustainable development and instruments. In this context, political
structures are considered as instruments and thus not treated as a separate category of capital.

                                                
4 Concept of sustainability as opportunity: see Serageldin 1996: 3
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Since the term capital suggests a measurement in monetary terms it is not compatible with the
applications of a general framework. Therefore, in this paper the term capital is only used for
economic and monetary concepts. Alternatively, the term “resource base” will be used (e.g.
Turner 1993) in order to include measurement in physical units. Resource base refers to the
stock of physical assets, which produces a flow of services that can be used in production or
consumption. (Binswanger 2000)5

But both the notions resources and capital imply an instrumental perspective and a focus on
present usability. With regard to the long term perspective of sustainability, also dump
capacities need to be taken into account. For this reason, the term “resources and capacities”
is used in the framework.
The determination of what kind and what amount of resources and capacities is required to
ensure the sustainability of the system is subject to ethic and theoretical discussions.
Basically, there exist two principal perspectives, namely an anthropocentric and an ecocentric
view. (Turner 1993)
Valuation and measurement are important in this context for their ethic meaning and their
importance as instruments for the operationalization of levels and limits. The following
section provides an overview of the main approaches.

Valuation and Measurement
Valuation is the process of assessing the benefits derived from goods and services. With a
view to sustainable development, this procedure includes direct benefits and indirect benefits
from natural, economic and social resources and capacities.
Valuation of elements and properties of the natural, social or economic system is strongly
influenced by the ethical view underlying the concept of sustainable development.
(Funtowicz/Ravetz 1991)
In the course of pursuing sustainable development, decisions have to be taken with regard to
social, environmental and economic objectives that frequently involve trade-offs. The
measurement and assessment of goods and services provides the basis for selection among
options. Rational decision-making is based on the valuation of the alternatives and the
subjects in question.
Environmental resources and capacities receive instrumental value for meeting human needs.
Besides instrumental values, resources and capacities may be attributed value for maintaining
the option of use in the future, so called “option value”. Similarly, bequest value is attributed
to resources and capacities that shall be passed on to the next generation in order to provide
them opportunities of use. Other elements can be regarded as being worth sustaining just for
their existence, they are attributed “intrinsic value”. Intrinsic value is value that accrues from
the mere existence, independently of usability for humans. Intrinsic value goes beyond the
instrumental value for human beings. The estimated value corresponds to the human
perception of this value. (Serageldin 1996, Krebs 1997) Other distinctions in this context are
consumptive and non-consumptive values.
The issue of valuation in monetary terms is related to the perception of environmental,
economic and social systems’ capacities as stocks or capital. The underlying idea is that
resources serve economic functions and have positive economic value. From an economic
perspective, there is no incentive to protect natural environments that provide vital services if
there is no adequate price for the service. Thus, valuation of so far under-valued or free goods
can be a significant means to achieve sustainability. (Pearce 1988)
The advantage of monetary valuation lies in the comparability of options. However, the use of
money as a singular unit is not undisputed. For those goods and services, where no
commercial market price exists, “artificial” prices can be constructed on the basis of various
                                                
5 In this context, the term resources is not limited to the input to production processes in contrast to e.g. Ayres 1998
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valuation methods.6 In any case, most methods have certain shortcomings and imperfections,
in particular arising from the difference of citizen and consumer behavior.
However, the idea of attributing monetary values to the natural environment is not commonly
agreed upon. It can be argued though, that certain natural resources and potentials regardless
of their instrumental value to human beings should have infinite value, an approach that
allows reconciling ecocentric views with economic valuation.
Also social structures and capacities pose problems for monetary valuation. Starting with the
clear delimitation of the subject to measure, issues such as social cohesion are particularly
difficult to express in monetary terms. (Serageldin 1996)
Nevertheless, monetary valuation does not reflect the whole range of preferences, ethical
values and complexity of trade-offs involved in decision-making in the light of sustainable
development. Non-monetary evaluation and multi-criteria-analysis provide alternative
methods.
Ecological economics do not only rely on valuation in terms of money as a numéraire on
actual or fictitious markets, but include physical appraisals of the environmental impacts of
the human economy, measured in physical units. (Funtowicz and Ravetz 1991) Combining
monetary valuation and physical measurement may give additional insights and increase
reliability of the results. (Serageldin 1996) However, the question of commensurability and
comparability of the types of value requires particular attention.

Market plus shadow prices
As numerous analyses of the current economic situation have revealed, the prevailing market
mechanisms are not sufficient to ensure sustainable development. A central theme of socio-
economic concepts of sustainability is thus placing adequate values to the social and natural
environment and the functions fulfilled by them.
One approach is complementing the existing market prices with a system of shadow prices.
Shadow prices attribute monetary value to those goods that are not subject to market
mechanisms of supply and demand, scarcity and exclusivity and thus risk to be over-exploited
or not sufficiently supplied. Such approaches are applied in extended cost-benefit-analyses to
support decision-making processes.

Total economic value
In addition to use-values expressed as market and shadow prices, the concept of total
economic value also includes option- and existence values. The concept of option-values
accounts for a long term perspective with uncertainty by attributing value to the preservation
of options and choices in the future. Non-utilitarian values are considered as the pure
existence of elements or properties of the natural or social environment constitutes value. The
economic value is not only based on individual utility but also on collective interests. The
determination of option and existence values reflects the idea of fairness and justice between
generations. Consequently, solutions may be approved which are associated with high cost in
the present and – in terms of monetary value – comparatively little benefit in the future. The
behavior of stewardship for the natural environment or the phenomenon of biophilia can also
be explained with this concept. Yet this concept retains an anthropocentric and instrumental
view regarding environmental assets as a large storehouse of economic value. (Turner 1993)
It is only as a consequence that safeguarding natural assets for human beings will serve the
ecological system as such.

                                                
6 For a prominent example and methodological issues see: The World Bank (1995): Monitoring Environmental Progress.
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The concept of total economic value corresponds to the sustainable development strategy to
sustain at least a constant level of environmental, economic and social resources and
potentials over a long period of time.

Ecocentric valuation
Beyond the anthropocentric perspective, allowance can be made to so-called intrinsic or
inherent values. These values are entirely independent of the function for human beings; they
are directly related to the subject in question being “essential”. The consideration of inherent
values can reflect an ecocentric view and a strictly conservationist attitude. The corresponding
sustainable development strategy would require to minimize impact on the valued subjects or
properties. Trade-offs with potential gains as considered in cost-benefit-analysis are not
compatible with intrinsic valuation.
For essential resources and capacities, the value in monetary terms may be regarded as
infinite. Nevertheless, this approximation is based on the paradox that for crucial things or
properties people are not willing to pay at all. Thus, for instance the concepts of viability
(Georgescu-Roegen 1971) and deep ecology entirely reject placing monetary values to non-
replaceable resources.

Levels and Limits

Levels and Limits
Description
of Aspect

Within defined system boundaries, sustainable development is based on the
persistence of a certain amount and quality of stocks of natural, social and
economic resources and capacities.  These stocks provide flows of goods,
services.
Approaches for operationalization focus either on value, threshold levels or
functions.

Included
topics

� Substitutability
� Anthropocentric versus ecocentric perspective in valuation

Depth
(Levels)

� Target values in monetary terms pose restrictions to the use of
resources. Two major strategies can be distinguished, focusing either
on an overall value or the value of specific resource categories.

� Safe minimum standards define quantitative levels for the protection
of stocks. The standards may refer to renewable and non-renewable
natural resources, quality of life or economic capital.

� Instead of specific threshold levels, this approach focuses on functions.
As long as functions within a system can be maintained, there is scope
for the use of resources.

Setting levels and limits
Within defined temporal and spatial system boundaries, sustainable development requires a
certain amount and quality of stocks in natural, social and economic resources in order to
deliver flows of goods and services.
The concept of sustainability is based on the idea that natural resources are scarce to some
extent, which means that any use today may preclude a use tomorrow and vice versa that use
tomorrow may require a restriction of the use today. (Binswanger 2000 )
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Minimum conditions have to be fulfilled in order to ensure the stability of the ecosystem. As a
consequence, requirements for the use of natural resources and the conservation of capacities
play a prominent role in most concepts of sustainable development.
Similarly, satisfaction of basic needs and the elevation of the standard of living of the poor is
at the core of international documents of sustainable development. Achieving a minimum
standard of life is one of the constituents of sustainability (WCED 1987).
It is furthermore recognized that meeting the needs of the society implies a certain level of
economic activity, the quality of which being subject to the environmental and social
constraints.
The question of minimum levels and limits is closely linked to the idea of substitutability, a
core issue in economic treatises of sustainable development. (e.g. Neumayer 1999)
Approaches in the tradition of neo-classical economics consider economic, natural and social
resources as near perfect substitutes. According to this view, natural capital can be depleted as
long as economic capital is accumulated to an equivalent extent. Such a perception of
sustainability, referred to as “weak sustainability” (Daly/Cobb 1989), allows for the
substitution of natural resources by human-made capital based on the assumption that future
generations will have other possibilities than specific natural resources to reach an equivalent
quality of life, in economic terms an equivalent level of welfare. On the social level,
developing countries might sacrifice natural wealth in order to invest in education and health
care.
The determination of the adequate environmental, economic and social resources and
capacities to be maintained for future generations cannot be resolved by technical
optimization alone. (SRU 1994) The definition of objectives concerning the state of the
economic, social and environmental system within a temporal and spatial context comprises
scientific and political processes. The decisions are based on judgements that also depend on
the preparedness of society to take a risk. (BUND 1996) As for setting limits, various forms
of requirements can be found including the setting of safe minimum value, minimum
standards and functional intactness.

Monetary limits; Constant total value
According to this approach, future generations shall always receive the same or a higher value
of productive capital, however there may be a shift from natural to produced capital or vice
versa. The depletion of natural resources is considered sustainable, as long as the loss is
compensated by equivalent net investments into reproducible capital such as infrastructure or
the educational system. The theoretical foundation of this approach is the “Solow-Hartwick-
Rule” according to which sustainability can be achieved, if the overall monetary value of
natural, economic and other forms of capital is kept constant or increased. (Solow 1971) This
approach is referred to as “weak sustainability” (Daly, Cobb 1989). However, its applicability
is severely restricted.
However, this approach may be associated with the risk of irreversible undesired effects.
Applying the precautionary principle on decisions that potentially have irreversible effects,
will lead to the introduction of safe minimum standards for social and environmental
resources and capacities considered. An ethic position stipulating that certain resources and
capacities have to exist for their own sake or for future generations may lead to a similar
solution. The approach of combining the minimum/constant total value rule and minimum
standards is referred to as “sensible sustainability”. (e.g. Serageldin 1996)

Minimum/constant specific value
Alternatively, sustainability can be interpreted in such a way that not only the aggregate total
value of the productive capital, but also the specific value of the social, economic and
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environmental resources and capacities should be kept constant separately. Still it is the value
that is to be kept constant, not necessarily the physical composition of the respective resource
base. (Neumayer 1999) However, some approaches pose additional requirements for
particular constituents of the resource bases.
The practical implication of this interpretation is that depletion of non-renewable natural
capital has to be compensated by “investment” into natural capital. (Pearce, Barbier,
Markandya 1990) Applied to social resources, this concept implies, that for instance
decreasing standards in the health service cannot be offset by investments in traffic
infrastructure. An adequate increase in other areas of social care would however be
acceptable. (Serageldin 1996)
The theoretical foundation is found in the concept of “strong sustainability” stipulating that
natural, man-made and social production factors are complements rather than substitutes. For
any production process, both man-made and natural resources are required. Hence a full
substitution is impossible. In addition to that, due to population and economic growth the
environmental resources have become the limiting factor for the productivity of man-made
capital. However, substitution between assets of the same category of capital is possible.
(Daly 1999)
Approaches with more stringent requirements define groups of constituents, in particular for
the environmental resources and capacities, which should also be kept at a constant value.

Quantitative limits and levels
Safe minimum standards define quantitative levels for the protection of stocks. Beyond the
critical level, no further depletion will be admitted. But up to these threshold levels, all kinds
of resources are considered interchangeable. Shifts in the physical composition and the
respective values of the environmental, social and economic resource base are allowed. To
ensure sustainability, their overall value must not decrease.
The concept of safe minimum standards dates back to Ciriacy-Wantrup (1936) and was
developed in the context of preserving biodiversity. The concept was adopted among others
by UNEP and applied in the Global Biodiversity Programme. Numerous environmental
conventions and regulations are based upon this approach. Economic applications of this
approach include the findings of game theory.
However, in case only a complex system can fulfill a desired function, it is difficult to define
specific threshold levels. In many cases scientific evidence is not sufficient in order to clearly
define the limits of sustainable use of resources. Interrelations and long-term effects may be
difficult to assess. A wide latitude for safety reasons can be difficult to justify from an
economic perspective. Thus the definition of “safe” minimum standards also depends on the
degree of risk the decision makers are willing to take.
Quantitative limits and levels for environmental parameters comprise sets of biotic and abiotic
indicators. Critical loads and levels describe the extent of external impact that an ecosystem
is, according to scientific knowledge, capable to bear without damage, whereas exceeding the
load will impair the ecosystem. Analogous concepts are for example critical losses, critical
operations or critical states. Critical states describe the characteristic physical and chemical
properties in structural or functional terms.
Minimum levels for social standards are based on political processes. Social minimum
standards include the Declaration of Human Rights and numerous regulations on national or
international level concerning for instance labor health and safety.
Definitions of minimum income and of the poverty line are examples for minimum levels for
economic welfare that constitute the basis for intervention on international, national or local
level.
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On the far end of this spectrum of approaches, proponents of strong sustainability demand
that the stocks of resources remain entirely unchanged as for their quantitative and qualitative
composition. This requirement implies that only the yield of renewable stocks may be used in
production and consumption. In practice, this approach may prove not generally applicable,
for example with regard to the use of land resources within a certain area.

Functional intactness
In contrast to the approaches based on monetary valuation and physical threshold levels, there
are approaches focusing on the functions of the economic, social and environmental system.
Instead of quantitative limitations, system properties are the basis for limiting the use of
resources and capacities. The guiding principles are determined in analogy to ecosystems.
Such system properties may comprise regenerative capacity, resilience and stability, diversity
and evolution. (e.g. Ömer 2000) These functional principles are also applied to the social and
economic systems. For example the report “Our common future” states that economic
development is not sustainable, if it becomes more susceptible for a crisis. (WCED 1987)
These approaches do not imply that each element remain unchanged. Shifts in quantity and
quality of the constituents of the system are compatible with sustainability as long as the
system still fulfils the same functions. For instance renewable natural resources can be used as
long as their regenerative capacity is not affected.
Beyond the levels at which system properties such as the regenerative capacity cannot be
assured, this requirement also implies the constant maintenance of the physical composition.
The underlying normative concept postulates that using the environment in a sustainable
manner implies that the essential characteristics and functions need to be maintained in order
to pass on similar opportunities for the satisfaction of needs to future generations. (SRU 1994)

Qualitative standards
The desired state of environmental, social and economic standards is defined in quantitative
and qualitative terms as a result of a social process. Quality standards reflect both scientific
evidence as well as ethic elements. The standards may leave a wide or a restricted action
scope for human activities. (Ömer 2000, SRU 1996)

Distribution
Distribution

Description
of Aspect

This aspect focuses on the social system. Sustainable development deals with
distributing opportunities, benefits and burdens among individuals and social
groups.

Included
topics

� Intra-generational equity
� Inter-generational equity

Depth
(Levels)

� The criterion of potential compensation stipulates that for a project in
question, the benefits  are to outweigh the losses of other stakeholders.

� An alternative approach to achieve an equitable distribution focuses on
opportunities.

� Finally, actual compensation and equal endowments with resources are
required in this approach.

Apart from the issue of limited resources, the question of distribution is a major task for
sustainable development. (Sachs 1999) Equity, as the objective of distribution of
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opportunities, benefits and burdens among individuals and social groups, has several
dimensions.
Equity refers to people living in different social environments. Particular attention is paid to
the aspect of equal distribution of opportunities of people in developing and industrialized
countries to meet their needs. But the concept equally applies to different social groups within
a community.
For the implementation of sustainable development, equity between the geographic
boundaries of the sphere of action and the affected areas beyond that plays a core role. Local
activities are linked to global environmental problems, thus rising the question of equitable
use of global resources among people in different locations.
Analogously, the concept is applied to currently living people and people living in the future.
However, intergenerational equity implies that assumptions are taken with regard to the
preferences and capacities of future generations.
Equity is related to people and the social system. But apart from the social and political
framework, the economic activities and the state of the natural environment determine the
distribution of opportunities, benefits and burdens among individuals or social groups.
Economic equity is associated with the distribution of property rights on productive capital
and income. Environmental justice means equitable access to natural resources and the
equitable distribution of the burdens of pollution. In social terms, access to knowledge,
cultural and social activities may be issues in this context.
In the process of development decisions need to be taken that involve trade-offs between
winners and losers. Shifts in the distribution of opportunities, benefits and burdens occur. The
assessment of progress towards sustainability is determined on how the requirement of equity
is interpreted.

Potential compensation
According to this criterion, the Kaldor-Hicks-criterion, measures will be carried out, if the
sum of the associated gains is sufficiently high to outweigh – on the macro-level - the
incurred losses of other stakeholders. There is no requirement for actual compensation of the
losers. Consequently, the depletion of environmental resources would be admissible, if a
group of people had economic benefits valued higher than other people’s losses. This criterion
is widely rejected in the context of sustainable development.

Equal opportunities
People in different environments and generations shall be given the same chances to meet
their needs. This approach focuses on opportunities rather than on physical or monetary
endowments. It takes into consideration, that people in different environments have different
values and preferences and thus need different resources and preconditions in order to achieve
their objectives.

Actual compensation
The objective of diminishing social inequalities in material terms requires measures that
It is necessary not only to allow all social groups equal chances, but to actually provide
compensation between winners and losers.
From the requirement of passing on to future generations the same opportunities to meet their
needs, the necessity for actual compensation can also be deducted. The basic idea is that it is
impossible to predict the preferences of future generations and their means to realize them.
But an equal resource base would eventually provide the same opportunities. A decrease in
value or quantity of constituents of the resource base will have to be outset by an adequate
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compensation in resources and potentials. The question of compensation in terms of value or
physical units is analogous to the determination of levels and limits.

The Process aspects of sustainable development

Sustainable development is not only founded on the analysis and definition of complex and
coherent system properties. Sustainable development necessarily involves the practical and
multi-scale implementation of and within these properties. However, frequently either system
properties or process aspects are at least partly disregarded also in the context of the
implementation of sustainable development. Such an approach often does not have any
influence on a process in the short run. However, adverse effects are almost inevitable in the
medium and long term. Specifically as there are principally varying numbers and
interrelations of actors and stakeholders that need to be dealt with sensibly. Thus, to
implement sustainable development, processes need to be handled cautiously and specific
attention has to be paid to the process aspects of sustainable development.

Capacity building through management and cooperation

To implement sustainable development within a process the people as well as the institutions
involved need to have the capacity to deal with the challenges they are facing. Aside from
aspects like participation, which will be dealt with further below, especially the proactive
management and the development of cooperative structures need to be at the core of the
implementation process.

Capacity building through management and cooperation
Description
of Aspect

The empowerment and the increase of efficiency of structure and initiatives
operationalizing sustainable development can be achieved through proactive
management as well as through increased cooperation and networking.
Proactive management is primarily oriented towards the internal structures of
the entity operationalizing sustainable development while cooperation and
networking is mainly oriented to outside systems.

Included
topics

� Management of projects, processes
� Supporting innovation
� Cooperation, Stakeholder integration and management
� Networking, Knowledge networks
� Inter- and transdisciplinarity

Depth
(Levels)

� Simple structures like steering committees are in place and basic
project management approaches are utilized. There is cooperation of
only a small number of primarily directly involved persons and
generally a mono-disciplinary approach is chosen.

� More complex management structures and approaches are being
chosen. There is cooperation of not necessarily directly involved actors
on different levels and an interdisciplinary approach is being chosen.

� Integrated, innovation-oriented and comprehensive management
structures are in place. There is cooperation of actors in a systemic
way and a contextual, spatial as well as temporal extension of
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stakeholder-chains including more indirectly involved entities. The
approaches are trans-disciplinary oriented and extensive knowledge
and social networks are established.

Internal Proactive Management of Projects / Processes and Innovation

To implement sustainable development it is crucial to have structures, institutions and
especially instruments in place that support the actual implementation process. This is
especially important as the actual implementation is based on a number of issues:

� Identified system characteristics of the project or process have to be managed
interdependently

� A guided process has to be in place that ensures the identification of core issues,
visions as well as goals and is leading to implementation measures

� The interrelation with the system environment has to be managed and global as well as
temporal issues considered

To deal with these issues is the initial step to successfully steer projects and processes of
sustainable development and to further develop the concept and therefore make changes
within a project or process possible. However, to ensure the successful implementation,
important process-oriented aspects of sustainable development have to be integrated:

� Stakeholders and actors have to be coordinated and participation, communication and
self-organization has to be ensured

� Human resources have to be tapped and capacities should be built in a systematic way
� The process itself has to be monitored and evaluation ensured

The necessary structures and instruments in place not only ensure efficient operation but it
also adds to the overall predictability and trustworthiness of the implementation of sustainable
development.
Even as important for the implementation of sustainable development is it to have structures
in place that support innovation. Innovation is the basic parameter for the ability to adapt to
changes or to be prepared for future changes. Not only technical but even more so scientific
and societal innovations help to carry the process of sustainable development forward.
However, the interrelation of traditional and new structures has to be taken into account and
the necessary “climate” for innovation also has to be ensured through cautious management.

The complexity of the management task is varying. Thus it is not necessary to have complex
and broad measures in place in case. Therefore different levels of management can be
identified for single projects and organizations and for local processes.

� On a basic and rather limited level, rudimentary management-structures are in place
which are, for example, utilizing single (and mostly non-related) instruments of
project-management.

� A more comprehensive approach is being chosen if there are specific management-
structures like steering committees for projects and processes of sustainable
development in place, which are paying attention to basic management instruments of
project management and also support creativity by the actors.

� On an extended level, there are complex management-structures like steering
committees together with work-groups in place. These structures are then employing
multiple methods of process and project management and support creativity of
participants as well as innovation.
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� Lastly, efficient and innovation-oriented institutions with integrated management
structures are in place. These are then utilizing comprehensive methods of process and
project management as it is done in the context of TQM.

External Cooperation and Networking to build capacities

The topic of social cooperation and networking originates in sociology and there in personal
interrelations. However, not personal but inter-organizational networks are dominating the
discussion at present.
The structural analysis of flows of resources and potentials and the exchange logic as well as
the interaction of involved actors are relevant for networks in general. As mentioned above,
on the one hand stocks and flows of resources and potentials and inter-linkages between them
play an important role within sustainable development. On the other hand the inter-linkages
and interaction on the social level are at least as important for sustainable development as they
build the capacity for the implementation of the concept of sustainable development.
Even though networking is a tool to receive a higher degree of recognition, to become more
competitive or to be influential within newly emerging governance-structures, cooperation as
opposed to competition is the core aspect of networking in the context of sustainable
development. Networking is especially important to team up resources of large number of
small actors, as it often is the case in the context of sustainable development.
Social cooperation and networking is used to manage and steer economic and political
processes. There networks are seen as coordination instruments opposed to other types of
steering mechanisms or instruments like the market or hierarchies.
Also social networking is seen as a method for collective acquisition of knowledge and skills
– for inter-organizational learning on different levels (Fiol and Lyles, 1985; Argyris and
Schön, 1978). This type of learning is different from traditional organizational learning
because it includes a learning synergy or interaction effect between organizations that would
not have occurred if there had not been an interaction (Larsson et al., 1998). Learning is more
complicated when extended to an inter-organizational setting as the different members of the
network have different motivations, goals and strategies for learning from the cooperation
(Hamel, 1994).
Thus, as recent studies show (Halme, 2001), the process of establishing networks is more
important than the actual structure of the social network. On the one hand, there need to be
different types of network members to support the understanding of sustainable development.
On the other hand, the actors of a network need to be able to create a certain amount of
common ground in order to act. This fact is also highlighting the need to support such a
process by either an ongoing or interim evaluation or by a tool like the framework of
sustainable development.

The need for cooperation and networking in the context of sustainable development
Especially in the context of sustainable development it is essential that networking is used to
deal with a growing complexity and inter-relatedness of major environmental, social and
economic issues and to bridge actors of different sectors and background. Issues like poverty
alleviation, environmental degradation and social breakdown need to be tackled. Networking
is needed to catalyze and fast track innovation, research and development for sustainable
development, to resolve current frustrations with inadequate or inappropriate policy
development and implementation, and the realization of economic, environmental and social
benefits (Vangile, 1993).
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It is essential to incorporate information and especially those who carry information to deal
with the complex task to make sustainable development operational. The thus far most
successful effort to make sustainable development operational are Local Agenda 21
processes. Networking is an integral part of such a process and one of the most important
factors of the success of LA21 and other processes to make sustainable development
operational.

Different approaches to cooperation and networking
There is no common understanding how different types of networking interrelate to the
implementation of sustainable development. Furthermore, specific conditions - for example of
an LA21 process - decide on the extent of networking. The requirements to form networks are
different as well as the necessary complexity of social networks. Four different types can be
distinguished.
A rather basic and in this respect even non-sustainable type of social networking is not to
react to any of the present challenges concerning sustainable development. There the present
extent of social networking and exchange of information is considered to be adequate, even
though changes in the exchange of information or in how actors are interacting would be
essential. Also, new actors would not or only rudimentarily be integrated into an ongoing
process.
A second type can be identified if there are processes for sustainable development of little
complexity and a small number of potentially involved actors. In this case a clear advantage
for the involved actors is aimed at and in most cases the interests and background of one
discipline or stakeholder is being recognized primarily. Networking and the exchange of
information are leading to a win-win situation, but the benefits derived are confined to a small
group of directly involved actors. Also the knowledge and information background comes
from one discipline.
Another type of networking is offering advantages to other parts of society outside of the
directly involved actors. There the interests and background of multiple disciplines or
stakeholders is being recognized and an interdisciplinary or multi-faceted approach is being
chosen. In this case networking is also aiming to benefit people, initiatives or organizations
not directly involved into the process and the knowledge and experience from other
disciplines is being integrated.
A fourth type is aiming at an integrated and systemic approach of multiple actors and
organizations, allowing for encompassing solutions and paths. In such cases a
transdisciplinary approach is being chosen. Stakeholder-chains are being extended, and even
indirectly involved entities are taken into account and the extensive knowledge and actors
networks are being established, leading to broad solutions.

Participation and Governance

Participation and Governance
Description
of Aspect

Participation is a key prerequisite for governance and both for sustainable
development. The concept of sustainable development is facing similar
challenges governance issues are facing. On the one hand the issues touched
by today’s policy as well as by sustainable development are considered as
being increasingly complex and hard to understand. On the other hand, both
issues are seen as very important for the personal life and well-being as well
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as within the political realm.
Included
topics

� Participation, information and responsibility
� Levels of governance
� Policy of sustainable development
� Personal empowerment

Depth
(Levels)

� Full participation is given on a case specific level. The issue of
governance is only touched in a very limited way.

� Full participation is possible on a local or regional level, which also
contributes to new forms of governance. However, there is only
limited ability to participate on other policy levels.

� Integrated governance is ensured or at least seriously aimed at on
various policy levels. There is an extended possibility to fully
participate on all these levels.

Participation

As determined in the Agenda 21 “broadest participation” is one of the basic parameters for the
implementation of sustainable development. Sustainable development has to deal with very
specific and often local demands and issues, which are again especially influenced by
participating citizens. Thus participation at decision processes is essential for processes like
Local or Regional Agenda 21. Adequate measures and institutions have to be in place to
ensure the possibility to participate. For sustainable development, it is important, that full
participation takes place (full delegation of all decision making and action not only a mere
passive information as Arnstein puts it already in 1971). This is especially important, as
sustainable development is a rather complex issue incorporating a vast number of challenges
on the environmental, social and economic level. Therefore, only through educated
participation a necessary ownership and responsibility can be achieved, which eventually
even leads to self-organization. In turn, this also means that responsibility as well as
accountability is assumed and shared for decisions made or actions taken. This responsibility
spans from citizens participating at an LA21 process to companies participating at the
economic system assuming responsibility for environmental issues.
All the participating entities are attaching values to a project, program or policy of sustainable
development and therefore are directly involved and affected positively or negatively. This
aspect in turn highlights again the necessity of participation within sustainable development.
Furthermore, the assessment and the adaptation of everybody’s lifestyle as well as the interest
for a global equity are basic aspects of sustainable development and are rooted in broad
participation as well as education.

Governance and the policy of sustainable development

To make sustainable development operational is one of the major issues of the concept and
the topic also is at the center of the Johannesburg summit in August 2002. To date there is
especially Local and Regional Agenda 21 which is successful to make sustainable
development operational, it is also at least in part successful in transforming complicated
policy issues from the global to the local level. It succeeds in issues extensively discussed on
another topic – the governance issue.
The concept of sustainable development is facing similar challenges governance issues are
facing. On the one hand the issues touched by today’s policy as well as by sustainable
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development are considered as being increasingly complex and hard to understand. On the
other hand, both issues are seen as very important for the personal life and well-being as well
as within the political realm. For example, has the development of new strategies and forms of
governance within the European Union been attributed with high importance by the White
Paper on Governance (2001). Thus, the development of effective and participative governance
towards sustainability is high on the agenda of the European Council.
As sustainable development and governance touches everybody’s life, people want and need
to participate at decision-making and implementation processes to facilitate change. Therefore
it is necessary to take a less top down oriented approach and the way policies or guidelines are
established needs to be more open and easier to follow and understand. A systematic dialogue
on issues of governance and sustainable development needs to be ensured. It is necessary to
improve the dialogue in addition to the co-operation of governmental and non-governmental
actors as well as citizens.
To make sustainable development operational and to maintain good governance through
participation, co-operation and management, it is necessary to have clear structures in place.
The present discussion on both issues – sustainable development and governance – illustrates,
that there is much to be done, to make the concepts easier to understand for the citizens and to
have such guiding structures in place. Thus, tools to steer sustainable development and
governance processes need to be in place. Furthermore, long-term objectives have to be
identified, action planned, executed and assessed. The essential elements of implementation
need to be identified and the way in which those elements are applied needs to be controlled.
The processes must be flexible enough to ensure possible adaptations if they deem necessary
after being reviewed. Thus a comprehensive framework integrating these issues should be
aimed at, as it will make the concepts of sustainable development and good governance easier
to disseminate globally while ensuring local implementation.
However, sustainable development is not based on such rigorous policy structures governance
is dealing with. This makes it easier to adapt any framework to specific requirements and to
choose the depth of a process for sustainable development.

Towards a policy of sustainable development

The establishment of local governance forms for sustainable development is a prerequisite for
effective policy-making and policy integration strategies. Such governance forms might be
purely environmental or include all three pillars of sustainable development, but they will
always have significance for political decision-making. Furthermore, a policy of sustainable
development must concentrate on determining overall goals, rough guidelines and limits as
well as a common framework of sustainable development. Additionally, the increased use of
market and incentive- based instruments has to be complemented with detailed knowledge
about the effects of such instruments. This also increases the decision-making power of
decentralized agents (companies, households, communities, regions). Furthermore, the policy
of sustainable development has to assign additional power to such decentralized agents to let
them decide how to attain the goals and stay within the limits and to determine the position
within the framework.
Such an approach seems to be most feasible, as decentralized agents usually have the best
technical information and know-how to run local or regional processes of sustainable
development. Through the definition of a common framework and an external referential
system, the necessary guidance is created for decentralized agents, which allows for better
management and closer monitoring of decentralized activities with regard to their
accomplishment of previously determined targets (target based decentralized planning).
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Governance and participation for sustainable development
Participation is a key prerequisite for governance and both for sustainable development. Basic
democratic principles are considered to be fundamental for sustainable development and thus
are not discussed in greater detail. Also, if the term participation is used it refers to full
participation and none of the other lower levels of participation as described by Arnstein
1971. However, again there are different levels of participation and governance that can be
distinguished.
The first level of participation would be the ability to participate on a local level on specific
cases. The issue of governance thus would only be touched in a very limited way.
On another level, there are structures in place that ensure participation on a local level and
contribute to new forms of governance. However, there is only limited ability to participate on
other policy levels.
On the third level integrated governance on various policy levels has been introduced and
there is an extended possibility to participate fully on all these levels.

Reflexivity

Reflexivity
Description
of Aspect

Reflexivity on the process determines system conditions of the process, will
help to steer the process and support learning. Reflexivity is an important
aspect to facilitate a sustainable development and to promote learning to
further innovation on various levels.

Included
issues

� Organizational learning
� Dealing with change and adaptation
� Controlling, monitoring, moderating etc.
� Quantitative and qualitative approaches to evaluation

Depth
(Levels)

� The measurement of the attainment of goals – generally during a
process – is backing specific learning, which is facilitating particular
change and development.

� The provisioning of incorporated feedback structures combining
quantitative as well as qualitative measures is facilitating an integrated
learning process that supports a forward oriented course.

� Integrated organizational learning is facilitating institutional
innovation to guarantee the consistency with and of policies.

Actors within processes of sustainable development need a framework for orientation as the
one described in this paper. This framework is offering a possible starting point to determine
approximate goals and general objectives for a sustainable development process. Reflexivity
on the process determines system conditions of the process, will help to steer the process and
support learning.
Reflexivity reveals its importance in a number of respects. It is especially important, as
sustainable development is a broad political concept with its referential systems only partly
defined and it is a concept, which is under constant change and adaptation. Thus it is
important that processes of sustainable development are able to adapt to changes of its
referential systems. Furthermore sustainable development has an extended temporal horizon,
which is hard to deal with without structured feedback and learning that helps to anticipate
future developments and thus at least helps to reduce uncertainty. In any case it is important
that steps and actions taken in the past and present are subject to extended scrutiny to identify
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possible measures that contributed to successful development and those that had the opposite
effect. Another issue is the ability to reflect on policies of sustainable development and thus
incorporate them into the process but also to contribute to the general improvement and the
furtherance of consistency of the political concept on various levels of governance.
Thus, reflexivity is an important aspect to facilitate a sustainable development and to promote
learning to further innovation on various levels.
Evaluation in a broad sense can serve as the tool to facilitate learning and innovation within a
process or institution and help to advance the process of sustainable development. However,
there are a large number of different approaches to evaluation, which can serve various
purposes.
The range of potential subjects to evaluation (the evaluand) is far reaching, the most
prominent ones certainly being programs and projects (Widmer 2002). As for the scale,
evaluations can assess single political actions as well as entire policies. Concerning the focus
of the respective evaluation, there is a variety ranging from well-defined, specific aspects over
selected projects to an overall evaluation of policies.
With regard to the moment of evaluation, a broad distinction between prospective, ongoing
and retrospective evaluations can be made (Chelimsky 1997, Bussmann 1997). In this respect,
European approaches differ from the more traditional typology of the American Evaluation
Research Society. In political practice, the questions of effects, impact and efficiency of
programs and projects are of foremost interest. However, for the time being, evaluation as an
instrument of ensuring political consistency and logical coherence (Bussmann 1997) is not so
often applied.
The process of sustainable development is involving numerous actors, is based on constant
adjustment and is founded on a combination of a number of complex issues. Some of these
aspects and issues are:

� The inter-linkages and decision processes are more complex than in traditional
command and control systems.

� Various actors from different levels are introducing a large number of motives, role-
models and expectations, which is supporting participative solutions, however it is
making co-ordination more complex.

� Sustainable development is aiming to integrate different policy-sectors and levels,
which are in constant change, which is a rather complex task.

� Furthermore is sustainable development a forward oriented concept that is based on
long-term development.

Evaluation can help to make a constant and guided learning and innovation process in dealing
with these issues possible. If there is an evaluation of sustainable development, a number of
aspects have to be dealt with, which are not discussed here in greater detail. However, again it
depends very much on the specific context which level of reflexivity is most appropriate, as
there are a number of external and internal conditions that are causing variability. These levels
are:

� The measurement of the attainment of goals – generally during a process – is backing
specific learning, which is facilitating particular change and development.

� The provisioning of incorporated feedback structures combining quantitative as well
as qualitative measures is facilitating an integrated learning process that supports a
forward oriented course.

� Integrated organizational learning is facilitating institutional innovation to guarantee
the consistency with and of policies
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Empirical evidence

The empirical evidence is based on some of the results obtained through a research project on
the evaluation of sustainable development, which was financed by the “Austrian Science
Fund”.

Within the analysis of four cases of evaluations of local and regional initiatives of sustainable
development – Vienna, Weiz, Graz and the “Norische Region” (The Norische Region was one
case but two subprojects were analyzed) – the framework described above, depicting the
scope and form of approaches to sustainable development, was applied. The investigations
show that in the observed cases the choice of certain aspects and forms of sustainable
development is being made implicitly. However, such a choice is linked to a number of
shortcomings:

� The choice is mostly done without specific knowledge of the aspects chosen and those
not chosen

� The choice is not done explicitly

� The individual choices by different protagonists do not necessarily match

If an overall view of the cases is being made, it can be concluded that the full integration of
environmental, economic and social aspects is not disputed by any of the actors within a
sustainable development process. However, there is a more differentiated view concerning the
substitution of resources and the limit up to which a resource might be exploited. For this
aspect the protagonists adhere to a wide variety of basic, intermediate or even complex
understanding of sustainable development. Concerning the just allocation and distribution of
resources, the interviewees either think that equal opportunity is sufficient while there also is
the more differentiated view that actual equality is important for sustainable development.
The actors of these processes also see the field of action and influence mostly limited to the
actual process. Only a minority of the active persons would consider effects beyond the
process of sustainable development.

On the process level, there also exist rather differentiated views. Aspects with specific social
background as participation and networking are considered to be aspects, which have to be
regarded in great depth. The management of processes and the awareness and the
management of risk are seen as less important.

It can be subsumed that there generally is some common ground concerning sustainable
development like the Agenda 21 or the Rio Declaration. However, there are some differences
in the general perception by the protagonists of local or regional processes of sustainable
development, which aspect is part of sustainable development and which is not. There are
even larger differences if the aspects of sustainable development are differentiated in levels of
complexity – their forms of sustainable development. The fact that personal views of
sustainable development differ considerably between project managers and evaluators raises
the question of which aspects and forms will be applied in the process of sustainable
development and its evaluation.
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Selected results of the cases

The first step was to determine,
whether the theoretical
definition of the aspects and
forms was understood and
shared by people managing and
evaluating LA21 processes. For
this task interviews including
standardized questionnaires
were conducted both with
project managers and evaluators
of LA21 processes about their
personal view of sustainable
development.

The results show that in most
cases all the respondents were
aware of the aspects of
sustainable development and
thought they are important for
sustainable development (see
figure 1). Minor exceptions are
the “spatial” and the “valuation”
aspect of sustainable
development:
Three respondents are of the
opinion, that global issues
should not be considered. This
could be a result of the strong

local emphasis of the project they were working on.
Similarly, three respondents were not fully aware that it is necessary to deal with the fact that
values are implicitly or explicitly assigned during processes, programs and projects of

sustainable development.

If taking a closer look at
the different cases, it
becomes obvious, that
even though there is a
general understanding of
which aspects define
sustainable development
– there are some
considerable differences
between the people active
within a single project.
(see fig. 2) In this case
both the project manager
and the evaluator were
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asked. They have a different idea of what makes up sustainable development. This is depicted
by the bar “No Correspondence”. This may eventually lead to considerable problems for the
evaluation process, if the system of reference is not explicitly discussed.

If a closer look is taken at the different forms of sustainable development it becomes
obvious, that evaluators and even more so project managers have a tendency towards more
complex forms of sustainable development. This can be seen in figure 3 as the top (complex)
and the middle bar (intermediate) take most of the answers. On the other hand it is also

interesting to note, that
forms of sustainable
development are chosen
which are considered to be
“non sustainable” in the
general literature about
sustainable development.
Figure 3 gives a summative
overview of the number of
times a certain form of
sustainable development has
been chosen. It does not
show if project manager and
evaluator have chosen the
same form for a specific
aspect - a direct
correspondence. Such a

“direct correspondence” is being determined in four of the cases for about 50% to 60% of the
forms, whereas in one case they correspond directly in only about a quarter of the forms.

What are the implications for evaluations?
There are considerably different views of the aspects involved in a process of local
sustainable development. The protagonists of the processes of sustainable development are
not explicitly dealing with some of the divergences of these views. Therefore there are
discrepancies concerning the question which aspect and form of sustainable development is
an issue for the process of sustainable development.

The results may imply inefficiency and non-accuracy as a result of insufficient coordination
between the evaluator and the project manager and further research has to be done in this
respect. On the other hand, evaluations may also play an important role in pointing out issues
not covered by the process.
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Conclusions
In the context of sustainable development, evaluations have particularly high relevance as
evaluations enable continuous improvement in social processes. They serve as an instrument
for the integration of social, economic and environmental policies and assure compatibility of
processes on different political levels. Evaluations play an important role as a catalyst for
institutional innovation.

The interface between the different groups of protagonists involved in planning,
implementation and evaluation of sustainable development have a particular need for
establishing a common ground to ensure consistent and efficient implementation and accurate
evaluation.

The investigation of four case studies in Austria has shown that the choice of certain aspects
of sustainable development is being made implicitly. Among stakeholders of local and
regional initiatives of sustainable developments, there is a general but heterogeneous
knowledge of potential attributes of sustainable development. A more detailed analysis with
regard to the forms of the aspects of sustainable development reveals even greater differences.

In addition to the underlying personal views, perceptions of the evaluated process and the
content and priorities of the evaluation also vary greatly. Differences in the importance
attributed to aspects of sustainable development by evaluation sponsors and evaluators may
impair the effectiveness and accuracy of the evaluation. Even though the interviewed
evaluation sponsors generally expressed their satisfaction with the evaluations, in the cases
under scrutiny the recommendations have hardly led to action.

Empirical evidence emphasizes the necessity to establish a common referential framework
of sustainable development. Such a referential framework is especially important for the
definition of scope and subject of the evaluation of programs, processes and projects for
sustainable development.

Further research has to be conducted to reveal additional details concerning the conduct of
evaluations and the methodology for the evaluation of processes for sustainable development
to advance towards a comprehensive model of the evaluation of sustainable development.
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Annex

Overview of the Integrated Framework

Integrated aspects of sustainable development
Description
of Aspect

Sustainable development is based on the notion to consider systems thus far
mostly seen as separate or even as non-relevant for the other, as being
interrelated. Interrelations are case-specific while the relevance of an
interrelation is mainly determined via outside referential systems.

Included
topics

� System characteristics
� Productivity and entropy
� Diversity, resilience, retinity, feed-back and -forward, carrying

capacity
� Value judgments
� Regulative idea

Depth
(Levels)

� A partial approach to sustainable development focuses on a singular
system or its constituents, for instance natural resources, but also
considers some feedback mechanisms from outside the system under
scrutiny.

� A focused approach to sustainable development is characterized by the
fact that priorities are attributed among social, economic and
environmental objectives.

� With a unitary approach all relevant facets of development including
environmental, social and economic issues are considered in a
functional and holistic way including the complex structure of effects.

Temporal aspects of sustainable development
Description
of Aspect

An extended temporal perspective is inherent to sustainable development.
There are different time-spans to be considered as for example the ecological
time-cycle is rather long, while economic time spans are generally very short
and social time spans are somewhere in between. Furthermore there are
feedback mechanisms in place that also have different temporal scales and add
to the complexity of the issue.

Included
topics

� Integration of different time spans
� Feedback mechanisms
� Intragenerational equity

Depth
(Levels)

� The time horizon can be set according to the duration of major effects
caused by the respective project or processes, which often last beyond
the period of interventions within the project as such.

� The time-horizon can be chosen according to the system influenced by
the decision. The adequate time horizon would be consistent with the
time these systems need to react and to regenerate.

� The time horizon is set along the concept of intergenerational equity to
ensure equal opportunities for the generations to come.

Spatial aspects of sustainable development



Langer, Schön – An integrated referential framework for sustainable development

Page 47

Description
of Aspect

It is important not only to set spatial boundaries of a system in the context of
sustainable development, but again to deal with interrelations with outside
systems.

Included
topics

� Spatial interrelations of a system with its environment
� Local and Regional Agenda 21
� Intergenerational equity

Depth
(Levels)

� The spatial boundaries are set to define the area as well as immediate
and limited interrelations of activity of a project, program, process or
an organization.

� The delimitation is including more than just the immediate area of
activity and relevant interrelations with other systems outside are also
considered.

� The actors of a sustainable development process decide to include all
far reaching interrelations especially also on the global level.

Dealing with Dynamic Change and Risk
Description
of Aspect

A number of characteristics of sustainable development are inevitably linking
the paradigm to dynamic changes and the emergence of risk. On the one hand
it is the extended temporal scope and the systemic interconnectedness. On the
other hand it is the uncertainty that is linked to societal decision-making on
limits, trade-offs and processes.

Included
topics

� Reality and necessity of decision-making and adapting to / anticipating
changes within and outside of systems

� Manifested risk through enlarged systemic view
� Uncertainty to societal decision-making on limits, trade-offs and

processes
� Inclusion of values
� The precautionary principle

Depth
(Levels)

� Changes are being reacted to and not anticipated or proactively
managed. Risk is considered to arise primarily from direct influence
and is being dealt with on a local scale mainly as an issue of dread.

� Changes are being anticipated and at least partly being proactively
managed. Indirect effects as well as long-term issues are being
considered and issues of uncertainty, risk and dread are
comprehensively considered.

� The precautionary principle is strictly being followed.

Levels and Limits
Description
of Aspect

Within defined system boundaries, sustainable development is based on the
persistence of a certain amount and quality of stocks of natural, social and
economic resources and capacities.  These stocks provide flows of goods,
services.
Approaches for operationalization focus either on value, threshold levels or
functions.

Included
topics

� substitutabiliy
� Anthropocentric versus ecocentric valuation

Depth � Target values in monetary terms pose restrictions to the use of
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(Levels) resources. Two major strategies can be distinguished, focusing either
on an overall value or the value of specific resource categories.

� Safe minimum standards define quantitative levels for the protection
of stocks. The standards may refer to renewable and non-renewable
natural resources, quality of life or economic capital.

� Instead of specific threshold levels, this approach focuses on functions.
As long as functions within a system can be maintained, there is scope
for the use of resources.

Distribution
Description
of Aspect

This aspect focuses on the social system. Sustainable development deals with
distributing opportunities, benefits and burdens among individuals and social
groups.

Included
topics

� Intra-generational equity
� Inter-generational equity

Depth
(Levels)

� The criterion of potential compensation stipulates that for a project in
question, the benefits  are to outweigh the losses of other stakeholders.

� An alternative approach to achieve an equitable distribution focuses on
opportunities.

� Finally, actual compensation and equal endowments with resources are
required in this approach.

Capacity building through management and cooperation
Description
of Aspect

The empowerment and the increase of efficiency of structure and initiatives
operationalizing sustainable development can be achieved through proactive
management as well as through increased cooperation and networking.
Proactive management is primarily oriented towards the internal structures of
the entity operationalizing sustainable development while cooperation and
networking is mainly oriented to outside systems.

Included
topics

� Management of projects, processes
� Supporting innovation
� Cooperation, Stakeholder integration and management
� Networking, Knowledge networks
� Inter- and transdisciplinarity

Depth
(Levels)

� Simple structures like steering committees are in place and basic
project management approaches are utilized. There is cooperation of
only a small number of primarily directly involved persons and
generally a mono-disciplinary approach is chosen.

� More complex management structures and approaches are being
chosen. There is cooperation of not necessarily directly involved actors
on different levels and an interdisciplinary approach is being chosen.

� Integrated, innovation-oriented and comprehensive management
structures are in place. There is cooperation of actors in a systemic
way and a contextual, spatial as well as temporal extension of
stakeholder-chains including more indirectly involved entities. The
approaches are trans-disciplinary oriented and extensive knowledge
and social networks are established.
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Participation and Governance
Description
of Aspect

Participation is a key prerequisite for governance and both for sustainable
development. The concept of sustainable development is facing similar
challenges governance issues are facing. On the one hand the issues touched
by today’s policy as well as by sustainable development are considered as
being increasingly complex and hard to understand. On the other hand, both
issues are seen as very important for the personal life and well-being as well
as within the political realm.

Included
topics

� Participation, information and responsibility
� Levels of governance
� Policy of sustainable development
� Personal empowerment

Depth
(Levels)

� Full participation is given on a case specific level. The issue of
governance is only touched in a very limited way.

� Full participation is possible on a local or regional level, which also
contributes to new forms of governance. However, there is only
limited ability to participate on other policy levels.

� Integrated governance is ensured or at least seriously aimed at on
various policy levels. There is an extended possibility to fully
participate on all these levels.

Reflexivity
Description
of Aspect

Reflexivity on the process determines system conditions of the process, will
help to steer the process and support learning. Reflexivity is an important
aspect to facilitate a sustainable development and to promote learning to
further innovation on various levels.

Included
issues

� Organizational learning
� Dealing with change and adaptation
� Controlling, monitoring, moderating etc.
� Quantitative and qualitative approaches to evaluation

Depth
(Levels)

� The measurement of the attainment of goals – generally during a
process – is backing specific learning, which is facilitating particular
change and development.

� The provisioning of incorporated feedback structures combining
quantitative as well as qualitative measures is facilitating an integrated
learning process that supports a forward oriented course.

� Integrated organizational learning is facilitating institutional
innovation to guarantee the consistency with and of policies.
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