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Revisiting  the  way  society  defines  and  measures  progress  has  been  identified  as  one  of  the key levers  in
tackling  the  root  causes  of  unsustainable  development.  The  recent  economic  and  food  crises  exposed  a
critical weakness  in the ability  of currently  mainstream  indicators  of  progress  to  provide  early  warning
and  take  adequate  preventive  action.

Since the  early  1990s  a  growing  number  of  organizations  have  been  involved  in the  development  of
indicator  systems  around  the  key  socio-economic  and  environmental  concerns  of  sustainable  develop-
ment within  their  own  context.  In order to provide  guidance  and  promote  best  practice,  in  1997  a global
group  of leading  measurement  and  assessment  experts  developed  the  Bellagio  Principles.  The Bellagio
Principles  have  become  a  widely  quoted  reference  point  for measuring  sustainable  development,  but
new developments  in  policy,  science,  civil  society  and  technology  have  made  their update  necessary.
rinciples
rogress

The Bellagio  Sustainability  Assessment  and  Measurement  Principles  (BellagioSTAMP)  have  been  devel-
oped  through  a similar  expert  group  process,  using  the original  Principles  as  a starting  point.  Intended
to be  used  as  a complete  set,  the new  BellagioSTAMP  includes  eight  principles:  (1)  Guiding  vision;  (2)
Essential  considerations;  (3) Adequate  scope;  (4) Framework  and  indicators;  (5)  Transparency;  (6)  Effec-
tive communications;  (7)  Broad  participation;  and  (8)  Continuity  and  capacity.  The  paper  provides  the
rationale  for  the  revision  of the  principles,  their  detailed  description  and  guidance  for  their application.
. Introduction

Changing the way society measures progress represents a key
everage point in tackling the root causes of unsustainable develop-

ent (Hjorth and Bagheri, 2006; Meadows, 1998). The recognition
s not new, but the gap between the mainstream practice of measur-
ng progress and what the public (and, increasingly, policy-makers)
elieves should be measured has grown.

The severity and interlinkages of the global crises in financial
arkets, food and climate that broke into the open in 2008 after
any years in the making presented societies with unprecedented

hallenges. Societies and major institutions were caught off guard

artly because the key indicators they were (and still are) using
ere blind to problems that triggered the crisis. Managing the com-
lex web of sustainability problems as a result of the crisis requires
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new tools. We  must be much better at assessing financial risk and
performance, both at the macro and microeconomic level. But we
must also use better metrics for tracking poverty, food security,
carbon, water availability and a host of other issues that are not
well captured by traditional economic accounts (see, e.g., Costanza
et al., 2009; Dasgupta, 2010).

This was  confirmed recently by the Commission on the Measure-
ment of Economic Performance and Social Progress and iterated
in the Istanbul Declaration, both representing high-level calls for
action (OECD, 2007; Stiglitz et al., 2008). A link is increasingly being
made between the purpose and measurement of economic growth
in a finite world and the need for structural changes in macroeco-
nomic policy—including, as a central element, a redefinition of the
goal of development from growth to well-being and sustainability.

For at least three decades, there has been recognition that
this requires a systematic revision of our monitoring, statistical
data collection and reporting systems. Hundreds, if not thousands,
of such initiatives have been started and more are born every
day (International Institute for Sustainable Development (IISD),

2009; OECD, 2009a).  Many of the initiatives involve science–policy
dialogues and engage civil society in a discourse on the key con-
stituents and targets of sustainability, well-being and quality of life
and the actions needed to get us closer to these targets. We  continue
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oving toward an ‘indicator zoo’, characterized by a multitude of
pproaches but still limited impact on policy and outcomes that are
riorities for sustainable development (Pintér et al., 2005).

In recognition of the risks and opportunities associated with
he growing measurement movement, in 1996 an international
roup of leading measurement practitioners developed the Bella-
io Principles (“the Principles”) to provide high-level guidance for
easuring and assessing progress toward sustainable development

Hardi and Zdan, 1997; IISD, 1997). They recognized that mea-
urement reform is about more than selecting new indicators and
echnical revisions to our statistical data collection and reporting

echanisms. The idea behind the Bellagio Principles was  that har-
onization is not simply a matter of selecting common frameworks

nd indicators, but of following a common approach of developing
nd using measurement systems as an integral part of how insti-
utions and society function. The Principles were not expected to
ead directly to common indicator sets, but to help guide overall
ndicator system design and analysis that—over time—will result
n convergence and better accountability.

The original Principles became widely known. To keep them up
o date and reflect the changing context for measurement, a review
nd update was organized, following a similar approach used for
eveloping the original Principles. The review meeting, involving

nternationally recognized measurement practitioners, was held in
pril 2009 at the Rockefeller Foundation’s Bellagio Center in Bella-
io, Italy, where the original group had gathered. The meeting was
o-organized by the IISD and the OECD’s Measuring the Progress of
ocieties initiative, a global policy coordination forum on the use of
easurement in driving policy change compatible with sustainable

evelopment (OECD, 2009b).
Renamed the Sustainability Assessment and Measurement Prin-

iples, or STAMP, the Principles are more succinctly phrased and
liminate some of the ambiguities and duplications that were
resent in the original set and also some new points of empha-
is. The number of Principles has been reduced from ten to eight.

hile still aiming for brevity, this paper provides the rationale for
he revision of the Principles and additional guidance to aid in their
nterpretation and use.

. Foundations

Sustainable development is an integrative concept. Conse-
uently, any assessment of progress toward sustainability must
lso be an integrative process with a corresponding framework
or decision-making (Ginson, 2006). For 60 years, Gross Domes-
ic Product (GDP) has been the dominant way in which the
orld has measured and understood progress. This approach has

ailed to explain several important factors that impact on people’s
ives (European Commission, 2007, 2009; Stiglitz, 2009; Thornhill,
009). A plethora of approaches available to measure welfare and
ustainable development now exist, without a consensus on which
ne is correct at a general level (Kulig et al., 2010). The atten-
ion to long-term trends in coupled socio-ecological systems, as
ell as to the importance of evidence and accountability in dealing
ith related risks, has started to affect political decision-making.

vidence-based policy-making represents an effort to reform or
estructure policy processes in order to improve prioritization and
heir effectiveness (e.g., Young et al., 2002). At the same time, the
evel of analytical capacity to implement evidence-based policy-

aking is low; thus risk of failure of evidence-based policy-making
s high (Howlett, 2009).
There is more emphasis on developing a sound evidence base
or policies, including long-term impact evaluations of programs.
hese evaluations need to be theory-based and use “multi-method”
pproaches (Sanderson, 2002). While the call for “evidence-based
cators 17 (2012) 20–28 21

policy” accompanied by “green” policy instruments is strengthen-
ing, as is shown e.g., in an analysis of the practice in the United
Kingdom (Boaz et al., 2008), experience from the European Union
and OECD countries also shows that decisions that are based on the
principles of sustainable development and balance environmen-
tal, social and economic targets are scarce and often ineffective.
According to a recent synthesis from the fields of political science,
geography, sociology and science and technology studies, many
policies directly contradict available “evidence” (Juntti et al., 2009).

Democracy can be seen as an ally of long-term policy design, to
the extent that it can generate public legitimacy and accountability,
and potentially foster more equitable and just outcomes. Recent
debates on how to “manage” policy transitions to sustainability
have been curiously silent on governance, despite their potential
implications for democracy (Hendriks, 2009). Evidence-informed
practice and policy at the macro level can also deal with ethical
issues and provide answers to such central questions as how to
reflect ethically on problems of scarce resources, social and eco-
nomic justice, and empowerment of clients (Gambrill, 2008).

From the perspective of science, two recent aspects need to be
highlighted: the emergence of post-normal science and the increas-
ing demand for policy-relevant science. With regard to the first,
post-normal science underlines the importance of uncertainty and
the need to recognize multiple perspectives in trying to under-
stand the nature of an increasingly complex and interlinked world
(Funtowicz and Ravetz, 1993). This is particularly relevant for areas
of research that study the interaction of “linked socio-ecological”
systems, often studied in the context of a place or a particular prob-
lem (Gallopín, 1996).

Science that is defined, among others, more by the nature of
the problem rather than by the tools and framework of a particular
discipline has also contributed to the emergence of sustainability
science (Kates et al., 2001). While sustainability sciences has other
attributes, from the point of view of policy relevance it empha-
sizes the growing role and responsibility of science in tackling
real-world, practical problems that require integrative, adaptive
approaches that connect not only across disciplinary fields, but also
in terms of temporal and spatial scales.

Another element with a strong connection to policy is related
to the development of monitoring, data collection and data sharing
mechanisms. While data quantity and quality continue to be seri-
ous problems, progress is being made. In terms of data collection
Group on Earth Observation (2009) represents a major interna-
tional initiative aimed at significantly and systematically improving
the availability and quality of geospatial data. The availability of
cheaper monitoring tools combined with pervasive wireless tech-
nology and growing access to the Internet enables a type of civic
science where data collected through traditional methods and insti-
tutions of science can be organically combined (“mashed up”) with
both quantitative and qualitative information gathered by citi-
zens for use in public policy and even individual decision-making
(Backstrand, 2003). The development of Web  2 (social networking,
wikis and so on) has opened new opportunities for both producing
and using information.

Another characteristic of civil society initiatives—although not
only theirs—is the active and increasing interest in networking with
others involved in measurement work. Some of the networks that
sprung up over the last few years, such as the mostly U.S.-based
International Sustainability Indicator Network (ISIN, 2009), ini-
tially withered but later became successfully reincarnated and also
developed an educational form—in the case of ISIN, the Community
Indicators Consortium (CIC, 2009). Others, such as the Canadian

Sustainability Indicators Network (CSIN), have grown rapidly and
even integrated a wide range of government and business members
(CSIN, 2011). A multistakeholder global umbrella network has been
formed around the Measuring the Progress of Societies initiative
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OECD, 2009a). Beyond the networks, extensive online participa-
ory policy-making foresight exercises are conducted to ensure
overnments’ acknowledgements of the value of collective intel-
igence from civil society, academic and private-sector participants
n participative policy-making (Hilbert et al., 2009).

These developments have strongly influenced business atti-
udes and practices with regards to sustainable development and,

ore specifically, to assessment of and reporting on sustainable
evelopment performance. The Bellagio Principles have not been
pplied in the business world to assess the progress of individual
ompanies toward (or away from) sustainability, and, in our opin-
on, they have had very limited influence on the assessment of the
erformance of whole business sectors with regard to sustainable
evelopment. One of the reasons for this failure is that businesses
ocus on the management of issues that are dominated by the

arket system. Managing non-market issues, such as social and
nvironmental performance, is important only as long as business
an demonstrate how voluntary social and environmental manage-
ent contributes to competitiveness and economic success.
The standard business interpretation of sustainable develop-

ent, helped by the TBL (Triple Bottom Line) concept, has led to
he application of the Global Reporting Initiative (GRI) framework
GRI, 2006), now in its third iteration. The widespread use of the GRI
ndicators in business limits the scope for application of the Bellagio
rinciples for business, but it has led to the expansion of sustain-
bility reporting (The Global Reporters, 2004). While the GRI offers

 menu of environmental and social performance indicators, choos-
ng from these menus is not alone enough to implement reflect the
asic values and adopt a systemic, let alone holistic, approach to
ustainable development (Parris and Kates, 2003).

These developments represent a great challenge, but also a
ey opportunity, for developing an effective framework to assess
rogress toward sustainable development.

. Overview of the Principles

.1. Principle 1: Guiding vision

Assessment of progress toward sustainable development will
be guided by the goal of delivering well-being within the capac-
ity of the biosphere to sustain it for future generations.

Before one can assess progress, one needs to know what “sus-
ainable development” looks like. Sustainable development is—by
efinition—about looking to the future (WCED, 1997). It requires

 vision of what “development” means for a society, as well as an
nderstanding of whether that development can be sustained by
uture generations.

The Stiglitz-Sen-Fitoussi commission note that “at a minimum,
n order to measure sustainability, what we need are indicators that
nform us about the change in the quantities of the different factors
hat matter for future well-being” (Stiglitz et al., 2009).

And so it follows that one needs first to define what “well-being”
s, as well as to understand the factors that matter for it in the future.

Discussions about “well-being” and “development” are essen-
ially political: there is no one way to characterize what well-being

eans for a society. As a result, a variety of approaches have been
aken (see, for example, Canadian Index of Wellbeing, 2009, and
ustralian Treasury, 2004). Discussions about what pattern of activ-
ty is, or is not, sustainable are more scientific. Both are necessary to
repare the guiding vision. Citizens may  have different views about
hat “well-being” means, and experts may  disagree over whether
ifferent development paths are sustainable (Hall, 2005), but first
cators 17 (2012) 20–28

reaching agreement on an overall guiding vision is an important
step toward these more detailed conversations: a vision helps us
to assess progress by defining, in general terms, the direction for
desirable change without making more detailed pronouncements
about the progress or sustainability that could be contentious. The
vision can also provide a foundation for more detailed alternative
scenarios.

The process of developing the vision may  be just as—or even
more—important than the vision itself (Meadows, 1998). Participa-
tion and social engagement during the development of the vision
are an important attribute of the process and can better ensure that
the final assessment is owned by, and resonates with, the peoples
whose progress one seeks to assess (Hall et al., 2005).

3.2. Principle 2: Essential considerations

Assessment of progress toward sustainable development will
consider:

- the underlying social, economic and environmental system
as a whole and the interactions among its components,
including issues related to governance;

- dynamics and interactions between current trends and
drivers of change;

-  risks, uncertainties, and activities that can have an impact
across boundaries;

- implications for decision making, including trade-offs and
synergies.

Achieving sustainable development depends on a myriad of
interconnected factors and the entire socio-ecological system
needs to be considered as a whole. Many of the most significant
problems that jeopardize sustainable development are “wicked”:
they are difficult or even impossible to solve. Because they con-
tain complicated interdependencies, trying to solve one part of a
wicked problem can lead to other problems. Tackling these prob-
lems requires understanding and analysis of the dynamics and
interactions within the system and of the risks and uncertainties
(Meadows, 2008).

Many different approaches have been used to label the compo-
nent parts of the system, but, however the parts are labelled, it is
important to look at a broad range of social, economic and envi-
ronmental concerns. The OECD recommends considering human
well-being (comprising Individual and Social Wellbeing, Cul-
ture, Economy and Governance) and ecosystem condition (OECD,
2009b).

It is also important to understand the links between current
trends and drivers of change. This need not attempt to be exact,
but it needs to be included; “[n]o limited set of figures can pretend
to forecast the sustainable or unsustainable character of a highly
complex system with certainty. The purpose is, rather, to have a
set of indicators that give an “alert” to situations that pose a high
risk of non-sustainability” (Stiglitz et al., 2009). Sustainable devel-
opment is, as we have already noted, about looking to the future,
an exercise by definition plagued by risk and uncertainties. These
need to be recognized, confronted and included in an assessment,
as do the effects of activities that cross boundaries.

Finally, it is important not to lose sight of the purpose of the
assessment. It needs to be a useful tool to aid decision-making,

either through direct influence on policy-making or through a more
diffuse influence on citizens. Assessments of progress toward sus-
tainable development can be helpful in the political economy of
reform, for example, by explaining the trade-offs and synergies
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ikely to flow into other areas from a policy decision in one area, and
indicators can help average individuals better understand com-
lex issues and may  encourage greater citizen engagement in the
ublic policy process.” (Walker, 2007, p. 25)

.3. Principle 3: Adequate scope

Assessment of progress toward sustainable development will
adopt:

- an appropriate time horizon to capture both short- and long-
term effects of current policy decisions and human activities;

- an appropriate geographical scope.

One of the most significant challenges of any policy frame-
ork for sustainable development is the temporal scale, i.e., the

ong-term vision incorporated into the very concept of sustainable
evelopment. Sustainability makes sense only over time—which
requently extends over the mandate of policy-makers—and in ref-
rence to the future, while it also demands immediate actions.
ence, an appropriate time horizon means that, in the assessment,
e need to capture both short- and long-term effects of current
olicy decisions and human activities, including those on future
enerations. At the same time, it is important to adopt a time hori-
on long enough to capture the time scales of ecosystem change
hat may  far transcend the span of a generation’s time horizon.

 long enough time scale is a precondition to build on historic and
urrent conditions to anticipate future trends and determine where
e want to go or where we could go.

Despite the importance of intergenerational equity and thus
ong time horizons, most indicator initiatives limit their attention
o short-term perspectives or do not explicitly specify their time
orizons (Kates et al., 2005). While this may  be acceptable in cases
hen the issue being tracked is stable or represents no danger,

he importance of time scale becomes immediately clear once one
eals with problems that are close to or beyond critical thresholds,
s is the case with regard to a series of global ecological problems
Rockström et al., 2009). Thus what matters, particularly in the case
f critical problems, is not just where critical thresholds are and
ow far we are from breaching them, but also the time it might
ake before thresholds are crossed, with and without various policy

easures (Sicherl, 2002).
A similar problem emerges in the assessment of sustain-

ble development concerning the spatial scale. In an integrative
pproach, sustainability must extend to the global scale, even if
ctions are also neededlocally. Hence, the appropriate geographi-
al scope of an assessment must range from local to global scales,
epending on the issue in question, in order to capture the impacts
f actions; the space of the assessment must be large enough to
nclude not only local, but long distance, impacts on people.

.4. Principle 4: Framework and indicators

Assessment of progress toward sustainable development will
be based on:

- a conceptual framework that identifies the domains within
which core indicators to assess progress are to be identified;
- standardized measurement methods wherever possible, in
the interest of comparability;

- comparison of indicator values with targets, as possible.
cators 17 (2012) 20–28 23

Establishing the frame of analysis is an important but difficult
part of dealing with public policy controversies such as sustainable
development (Rein and Schön, 1986). An important starting point
of the assessment process is to develop a conceptual framework
that defines the issues to be measured, the priorities for the refer-
ence community whose actions are to be assessed, and the specific
domains that core indicators have to cover.

The assessment is an ongoing process that starts with the
measurement of a baseline and includes follow-up measures to
determine progress. This is possible only if the measures are com-
parable and are standardized, which helps comparability. Another
desired feature of the assessment is the ability to make projections
and models based on the most recent data and infer trends and
build scenarios on their basis.

With good indicator systems, policy-makers are not flying blind.
They have factual information to guide them to where they can
most effectively deploy their efforts. Furthermore, such systems
help all those involved in the decision-making to work off the same
information base. Moreover, it seems the very process of construct-
ing an indicator set—when it involves a cross-section of society and
is developed from the bottom up—can build a shared sense of vision,
broker consensus and mobilize communities to action.

The assessment is also a policy tool to indicate progress toward
set goals of sustainability; hence the definition of targets corre-
sponding to the goals and a comparison of indicator values with
targets and benchmarks (when possible) is desirable.

3.5. Principle 5: Transparency

Assessment of progress toward sustainable development will:

- ensure the data, indicators and results of the assessment are
accessible to the public;

- explain the choices, assumptions and uncertainties determin-
ing the results of the assessment;

- disclose data sources and methods;
- disclose all sources of funding and potential conflicts of inter-

est.

The transparency principle addresses two crucial issues:

• The importance of the public understanding of the employed
methods, data and assumptions on which the assessment process
is built;

• Public assurance that results of the assessments are reliable and
subject to scientific/technical scrutiny.

The selected methods can seriously influence the results of the
assessments and may  limit the range and scope of data collected
for an assessment. The methods also may  have an impact on the
relative weight of the applicable issues and can attach increased
weight to specific data. If these choices are not transparent, the
interpretation(s) of the assessment results may be misleading or,
in extreme cases, simply false.

Similarly, if the limitations in data selection, the lack of rele-
vant data sources and the use of substitute or proxy data are not
revealed, the uncertainties in the final assessments can be easily
overlooked, leading to inadequate or wrong policy decisions.

Both the purpose and the outcome of measurement may  be

influenced by the clients who  order and finance the measure-
ment/assessment activities. If the identity of the funding agents
remained hidden, the eventual biases might distort the out-
come of the assessment and the professional independence of the
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valuators could be questioned. Both cases would lead to public
istrust and damage the process.

.6. Principle 6: Effective communications

In the interest of effective communication, to attract the
broadest possible audience and minimize the risk of misuse,
assessment of progress toward sustainable development will:

- use clear and plain language;
-  present information in a fair and objective way that helps to

build trust;
- use innovative visual tools and graphics to aid interpretation

and tell a story;
- make  data available in as much  detail as is reliable and prac-

ticable.

Knowledge utilization literature is quite clear: decision-makers
o not necessarily seek out the best information they need to make

 decision. To increase the probability that information relevant for
 particular decision-making context is considered, it needs to be
ctively brought to the attention of the relevant audiences (Webber,
991–1992).

The value of proactive communication has been pointed out
y many authors with regard to sustainability and the environ-
ent, where issues are often characterized not only by high degrees

f complexity and uncertainty, but also by relevance for pol-
cy and the everyday life of the public (see, e.g., Denisov and
hristoffersen, 2001; Denisov et al., 2005; Pintér, 2002). Effective
ommunication requires sophistication, a strategic approach that
oes beyond packaging and transmission of information and recog-
izes the value of dynamic engagement between the producers and
onsumers in a process of joint information and knowledge con-
truction (Chandler, 1994; Thorngate, 1996). While engagement is
overed by Principle 7, Principle 6 addresses the “packaging” and
resentation of information.

To make proper use of indicators and their assessments, peo-
le need to trust them. There are several factors that contribute to
uilding trust, but one of the most critical is presenting informa-
ion objectively, without any apparent bias. This can be challenging,
ecause many sustainability issues involve conflict either in the
resent or between the present and future generations, and per-
eptions of what is “objective” may  vary by the audience. On
alance, assessments that recognize and learn to manage multiple
udiences and expectations are perceived as more objective and
ffective (Cash et al., 2002).

Although people may  understand indicator trends by reading
nalyses, the impact of the information can be greatly increased
y good visual presentation of the data has become much easier
ver the past decade. When presenting indicators, it is increasingly
mportant to think about presenting not only statistical data, but
roader contextual information in different formats. This includes
ext, but also map-based data or stories in multimedia format
ccompanying the indicators. Increasingly, tools are being devel-
ped that attempt to combine the dynamic presentation of different
ypes of information—quantitative and qualitative—into integrated
latforms (e.g., International Institute for Information Design (IIID),
008; Pintér, 2008).

In order to make data more relevant, often it needs to be pre-
ented at different scales. Drilling down from the global level to the

eighbourhood is technically feasible and presenting aggregates on
ultiple scales can be helpful. It not only helps reveal more gran-

lar detail that may  be hidden in higher level averages, but also
ngages audiences in a process of inquiry.
cators 17 (2012) 20–28

3.7. Principle 7: Broad participation

To strengthen its legitimacy and relevance, assessment of
progress toward sustainable development should:

- find appropriate ways to reflect the views of the public, while
providing active leadership;

- engage early on with users of the assessment so that it best
fits their needs.

Measurement and assessment initiatives need strong leader-
ship, coordination and governance mechanisms, balanced with
meaningful public involvement. Finding the right balance is a del-
icate matter and navigating the process requires cultural, social
and political sensitivity. No—or only token—participation may  sim-
plify the measurement process, but also may  result in reduced
legitimacy and use of the results. Weak leadership, however, may
bog the process down in the multitude of perspectives regarding
what needs to be measured, how to agree on priorities and how
to move from the general importance of measurement to concrete
action.

Active leadership is needed to maintain momentum and direc-
tion in a multi-stage process and to ensure continuity over multiple
reporting cycles. Leadership is also needed to formally represent
the initiative to general society and the media and decision-makers,
to organize and manage working groups and to commission back-
ground research.

Strong leadership must be complemented by broad participa-
tion for several reasons. As Stiglitz et al. (2008) observed, one of the
main concerns with regard to mainstream measurement systems
is that the indicators used provide an inadequate representation
of the real values and priorities of society. In order to bridge the
gap, measurement and assessment systems should reflect not only
the best scientific understanding of sustainability, but also key val-
ues that are missing from measurement tools such as the GDP
(Meadows, 1998). Representatives of the public need to be involved
in the indicator development process.

Public participation is also important for making measure-
ment systems more relevant and increasing the legitimacy of
results in the eyes of those involved. Legitimacy and relevance
have been identified as key factors of effectiveness and influence
(Mitchell et al., 2006). Involvement in indicator selection, particu-
larly when the process feeds into decision-making, has been shown
to empower communities in cases when conventional develop-
ment approaches failed (Fraser et al., 2005). There are many options
for involving the public through focus groups, Internet fora, inter-
views and others. Participation should also be timed to ensure its
results can inform the design of the measurement system rather
than be considered an opportunity to legitimize decisions already
made.

3.8. Principle 8: Continuity and capacity

Assessment of progress toward sustainable development will
require:

- repeated measurement;
-  responsiveness to change;

- investment to develop and maintain adequate capacity;
- continuous learning and improvement.
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Sustainable development requires an ongoing process of plan-
ing, management, evaluation, adaptation and accountability,
ased on a regular flow of information (Dalal-Clayton and Bass,
002). One-off or short-term measurements may  be useful, but in
rder to recognize long-term trends, consistent time series data are
eeded.

Although monitoring, data collection and indicator systems
eed stability and consistency, they also need periodic review and
djustment to make sure they cover important emerging issues and
o not allocate resources to collecting irrelevant data. This is par-
icularly important related to sustainability issues such as climate
hange, where new science and quickly evolving policy agendas
requently produce new data requirements.

The costs of systematic data collection, monitoring and report-
ng are often grossly underestimated, and budgets for statistical
ata collection are easy targets for cost-cutting in times of bud-
et crises. This has been well documented for environmental
tatistics, but even socioeconomic data collection capacities in
eveloped countries can be inadequate (Reamer, 2009; United
ations Environment Programme (UNEP), 2004). Agencies respon-

ible for data collection, monitoring and reporting can be subject to
udget cuts and political pressures, particularly when the story told
y data is politically or economically inconvenient. Recognizing
he risks in these, calls have been made to grant statistics agen-
ies autonomy similar to that provided to central banks (Totaro,
009).

Ultimately, measurement and indicator systems are not only
lements of the mechanisms of social organizations, but they need
o be subject to continuous review and revision (see, e.g., Déri et al.,
007), by external experts or involving public participation, where
takeholders assess the relevance of the indicator systems.

. Options and guidance for the application of the STAMP

Over the last two decades, sustainable development has evolved
rom a vague vision to an integral aspect of decision-making in
he public and private sectors. At the same time, several elements
f good governance and evidence-based decision-making—such
s long-term objectives, policy coherence, openness and partici-
ation, effectiveness and accountability—became more frequently
onsidered. In order to base decisions on reliable information, dif-
erent types of feedback mechanisms were established, focusing on
ifferent elements of the policy or management cycle:

Sustainability science is characterized by an interdisciplinary
nd problem-centred approach, strong links between the produc-
ion of knowledge and its influence on society, a higher degree of
esponsibility of researchers (for more than merely scientific out-
uts) and, as a result, a high level of reflexivity (Nowotny et al.,
001). The benefits of promoting and applying the STAMP in this
rea are numerous:

 The STAMP supports the dissemination of the principles of sus-
tainability science in the broader field of “conventional” research.

 The STAMP offers an orientation and encourages researchers to
make normative implications explicit.

 The STAMP strengthens interdisciplinary research and multidi-
mensional frameworks, as well as transformation-oriented and
systemic knowledge.

 The STAMP highlights the importance of participation of societal
and field experts and advocates the consideration of context-
factors in the research process.
While the Quality Criteria of Transdisciplinary Research
Bergmann et al., 2005) focuses on the genuine characteris-
ics of transdisciplinary research (focusing on problems from
cators 17 (2012) 20–28 25

everyday life, involving actors from civil society, co-production
of knowledge), the STAMP distinguishes between researchers and
decision-makers.

Impact Assessments or Appraisals (ex-ante) serve to assess the
effects of decisions in advance and support choice between var-
ious options. Typical examples on the E.U. level are the Impact
Assessment procedure (European Union, 2002) and the Strategic
Environmental Assessment (European Union, 2001), and, on the
national level, various forms of Regulatory Impact Assessment,
Sustainability Assessment and other types of appraisal and inte-
grated assessments (e.g., in the United Kingdom, Switzerland and
forthcoming in Germany). A common characteristic is that these
instruments are concerned with decisions with high potential for
societal conflict and therefore the assessment serves not only to
assess the potential effects of a decision in a scientific and neutral
way, but also to support a (more or less democratically legitimized)
valuation and decision. The origins of this kind of feedback mecha-
nism lie in Environmental Impact Assessment (EIA), established in
1969 by the U.S. National Environmental Policy Act (NEPA). Since
then, we can observe three tendencies: (i) broadening of the impact
area to an integrated assessment of environmental, economic and
societal effects; (ii) broadening of the object of assessment from
projects only to programs and policies; and (iii) conducting the
assessment at an earlier stage of project, policy or program) prepa-
ration to include more fundamental upstream decisions (e.g., in
land use planning). Considering the assessment stages identified
in the new Impact Assessment Guidelines (European Union, 2009)
and the results of an evaluation of the E.U. Impact Assessment Sys-
tem (Watson et al., 2007), the following benefits of promoting and
applying the STAMP in this field can be expected.

The STAMP highlights key elements of sustainable development
(e.g., holistic approach, geographical scope, dynamics, risks and
uncertainties) when applying the principle of ‘proportionate level
of analysis’ to determine the likely impacts of a proposed action.
By finding appropriate ways to reflect the views of the public, the
STAMP encourages a participative approach going beyond ‘consul-
tation of interested parties.’

The STAMP helps improve the standardization of Impact Assess-
ments: although the current Impact Assessment System provides
great flexibility, it lacks basic uniform standards. The STAMP could
easily be integrated into more specific checklists and guidelines for
Impact Assessments and Appraisals. Therefore, it will be necessary
to expand the aspects of “trade-offs and synergies” mentioned in
Chapter 2 of the STAMP. Especially with respect to Impact Assess-
ments, it is desirable to assess and integrate effects across multiple
dimensions, and on this basis to formulate recommendations
and make decisions. The methods of participatory multi-criteria
analysis especially possess significant potential; see, for example,
Multi-Scale Integrated Assessment (Giampetro, 2004) and Social
Multi-Criteria Evaluation (Munda, 2003), which explicitly address
the structure of the evaluated problem and focus on whose per-
spectives are represented and how. In addition, the STAMP could
be taken into account when organizing future monitoring and eval-
uation systems and defining core indicators of key policy objectives,
important steps when conducting an Impact Assessment.

We are aware that the STAMP would need to be specified in
each Impact Assessment e.g., when decisions are taken about ‘broad
participation’ (see Principle 7) specific criteria need to be derived
for many of the expected impacts (especially social and economic
impacts) in participatory processes. However, we think that due
to their benefits, applying the STAMP in impact assessments and
project appraisals as discussed above is worthwhile.
Monitoring systems are key components of permanent feed-
back mechanisms accompanying the whole policy or management
cycle. They serve to systematically and periodically collect and
analyze data, many of them based on or leading to indicator
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ystems. In order to increase the relevance of monitoring systems
or decision-makers, an approach called “from studies to streams of
nformation” is necessary (Rist and Stame, 2005). This is reflected in
he STAMP from a number of angles. It emphasizes the importance
f regular assessment and the requisite institutional capacity, but
t also brings attention to systematic and effective communication
hat should no longer follow a linear model but instead engage cit-
zens in a process of jointly creating assessment content, in effect
racticing ‘citizen science’ (Harvey, 2006).

While many assessments in this category still produce their
ain flagship report, they rely on continuously updated databases

nd indicator systems and a wide range of thematic or sub-global
eports that are issued between major reports. One example where
everal elements of STAMP have particular relevance is the United
ations Environment Programme’s (UNEP) Global Environment
utlook (GEO). GEO is a multi-scale, science-based but policy-
riented assessment that is produced in a global participatory
rocess (UNEP, 2007). The assessment makes use of the most
ecent monitoring data to provide definitive information on the
tate and directions of the global environment with sub-global
etail, to evaluate the effectiveness and impacts of policies affect-

ng the environment (and, through that, human well-being) and to
xplore policy options for the future. Based on GEO, UNEP and IISD
eveloped an extensive capacity-building program targeting sub-
lobal audiences interested in preparing Integrated Environmental
ssessments (IEAs; Pintér et al., 2007). Assessment and reporting
ystems such as GEO, its sub-global IEAs and the related capacity-
uilding program represent opportunities for applying the STAMP

n a practical context.
Evaluations (ex post) serve to identify, analyze and evaluate

hort-, medium- and long-term effects triggered by the interven-
ion and are usually employed at the end of a policy or management
ycle. In contrast to baseline and monitoring studies, the interven-
ion is placed in the centre of interest in order to fully capture
ubstantial, territorial and temporal dimensions of effects and their
ausality. Evaluation mirrors the tension between legitimization
nd learning, with a variety of evaluation approaches and models.
nspired by the U.S. Joint Committee on Standards for Educational
valuation and on the basis of their Program Evaluation Stan-
ards, new Standards for Evaluation have been developed. These
erve the purposes of training, orientation and meta-evaluation, but
ffer no certification of evaluators or evaluation reports. They are
ntentionally left thematically unspecific and focus not on program
valuation only, in order to remain applicable for all kinds of evalu-
tions in various policy areas. Combining Evaluation Standards and
he STAMP could lead to an integrated guideline for sustainability
valuations.

All of these types of feedback mechanisms are closely related
nd mutually supportive. Applying the STAMP in all cases high-
ights a broad variety of questions that should be answered and
herefore it has a strong influence on the scope of assessment. At
he same time, the STAMP pays attention to the assessment pro-
ess by applying participatory approaches on the one hand, and by
ocusing on decision-makers in the public and private sectors on
he other.

. Conclusions

As the convergence of financial, environmental and food crises
f 2008 demonstrated, Anthropocene (a term coined by Crutzen
nd Stoermer (2000),  the new planetary phase of development

haracterized by a distinct human influence on Earth System scale
rocesses) is a phase with potential for increased risk and vulner-
bility. In order to tackle, and in the long run prevent, such risks
ociety must develop better governance mechanisms across all
cators 17 (2012) 20–28

stages of the policy cycle. Having better measurement approaches,
capacity and practices in place is part of this governance challenge,
and the STAMP attempts a principled transition from current prac-
tices to practices more tailored to the challenges at hand.

Focused on sustainable development, the STAMP builds on a
rich and growing science, policy and management tradition that
grew after the Brundtland Commission’s report in 1987. The need
for strengthening the evidence base is a common element of this
tradition, but although the recognition of this need is widespread,
there is no consensus on how this can be achieved and how differ-
ent interested actors, both in the public and private sectors, should
harmonize their approaches. Although these actors and their inter-
ests are diverse, the STAMP tries to go to a level of generality where
it is applicable to most.

The authors of the STAMP had three distinct audiences in mind
that could benefit most from applying the Principles in their mon-
itoring and assessment practice: the communities involved in
developing alternative metrics systems, the communities focused
on integrated assessment and reporting, and those practicing
project or policy-focused evaluation. First case studies in using the
STAMP are already on the way. Bakkes (in press) explored the appli-
cability of the STAMP to global integrated assessments, such as the
OECD Environment Outlook, UNEP’s GEO and sub-global assess-
ments carried out by the Netherlands Environmental Assessment
Agency. He concluded that the Principles match the needs of practi-
tioners and would be also of use in the review of assessment design
options.

With regard to Bakkes’ latter point, a few early assessment-
focused applications of the STAMP have already taken place. For
instance, the Principles were presented and informed the design of
the overall conceptual approach and methodology of UNEP’s GEO-
5 report and a similar application happened related to the China
Environment and Development Outlook Feasibility Study (CEDO-F)
of the China Council for International Cooperation on Environment
and Development (CCICED). While these are admittedly early uses
they underline that the STAMP’s applicability goes beyond moni-
toring and indicator systems.

As Section 4 of this paper pointed out, the interests and the
communities of monitoring, measurement, assessment and evalu-
ation practitioners may  overlap, but they also have their specific
methods, interests and applicability for the STAMP. The STAMP
may  provide soft guidance or be more formally adopted or incor-
porated into formally established codes of conduct, standard or
best practice. In order to facilitate the use and adoption of the
original Bellagio Principles, IISD developed a series of case stud-
ies to illustrate how the Principles may  work in practice. The case
studies demonstrated not only the broad applicability of the Prin-
ciples to various sectors and stages of the governance cycle, but
also their practical use (Hardi and Zdan, 1997). Given the early
stage of the sustainability measurement movement, however, the
history and selection of such cases was  limited and the case stud-
ies were selected to fit the Principles retroactively, without actual
project application. Building the Principles proactively into actual
case studies, along with a richer selection of case studies, may  see
a similar effort for the STAMP result in practical and more useful
guidance.

Returning, in a sense, to its roots, one area where the STAMP may
have particular relevance is in the context of the twentieth anniver-
sary conference of the first Earth Summit, to take place in 2012.
While most attention may  be focused on forward-looking issues
such as the green economy or global environmental governance,
the conference also would be an opportunity for organizations,

from the global level to the local level, to carry out an assessment of
their successes and failures and reasons over the last twenty years.
How this can be done will be an important question that may  even
determine the objectivity and usefulness of the assessments. The
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ellagio STAMP may  well be an important guide that raises the
tandard of these assessments to the necessary level.
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