especially when the indic ‘presented vi

tages, not least ofxvhi:::(i.:[;}:: :rll:sl:; [l,l?;l;‘}!:;llul 3 B T iy
mean that the public have been engaged in
supplying information in such 2 condens
managers and policy-makers will act on ir.
bring about SD. They will remain technicall
of what a few individuals want as SD. In th
of indicators in SD will be discussed in mo

ving an indicator does not automatic:lll]y
any real sense. Neither does it mean that
ed form will automatically ensure that
Without these, indicators will not help
y elegant images in journals and reports

€ next chapter, the development and use
re depth.

Chapter 2
Sustainability Indicators:
A Brief Review

INTRODUCTION

Although the use of indicators as a device for ‘doing’ sustainable development (SD)
is logical given the context set out in Chapter 1, it does present some immediate
difficulties. We can summarize these as:

*  What indicators do we use to measure sustainability?
¢ How do we measure them?
* How do we use them?

The irony is that these appear to be very simple questions. After all, with a blank sheet
of paper we can rapidly list the main elements important in SD. It is also possible to
ask small groups of people to negotiate a list of indicators amongst themselves, and
within 30 minutes or so a basic list usually emerges. Both of us have carried out this
exercise with undergraduate and postgraduate students as well as professional
planners, and can readily assure the reader that it is not difficult. Topics such as
pollution, density of cars, noise, the environment, litter, the countryside, quality of
food, etc will rapidly emerge. Indicators bubble up out of this cauldron with ease, and
with feeling. Even a methodology can be discerned. For example, car density can be
‘measured’ by the time it takes to get to work in the morning.

Given that indicators have perhaps been the most commonly applied tool to help
gauge progress towards attaining SD, in this chapter the theory and practice behind
their use will be discussed. We feel it is vital to cover the literature of the creation and
use of indicators in SD in order to demonstrate the complexity and variety of
approaches to this subject. However, it has to be said that in reading this chapter the
reader may in places be perplexed by the detail of the description. While this may be
bewildering, the description is important as it provides a summary of the background
to the choices facing us in developing systemic sustainability analysis (SSA) within
the Malta project.
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INDICATORS OF SUSTAINABLE DEVELOPMENT

The first point to make is that

s eople use indi i i
realizing ic. e dicators all of the time without actually

/[:Z';canzs are used by Peojo’/e on a day-to-day basis for making decisions.
ue sky in the morning indicates that we shoulyd wear a T=shirt because

the 2
weather will be good. All around us there are indicators that tel] us

something about the state of the world. The media and televiss

g about m are
littered with indicators. (Acton, 2000) o

NG PIITY IRAICATOTrS. /1 DVIeT NevVIiew 1

Indicators really are a vital part of peaple’s lives, yer ar the same tme the term
‘indicator” has a technical and cold feel to 1. It conjures up assumprions of numbers
and staristics that mean nothing to the lay person and can only be used by specialist
technocrats. It is certainly rrue that for SD there has been an emphasis on selecting
indicators deemed to be ‘relevant’, largely by applying a set of indicator rules, by
technicians. Such checklists are common in the SD literature. For example, one could
stress that an indicator should be:

» specific (must clearly relate to outcomes);

* measurable (implies that it must be a quantitative indicator);

* usable (practical);

* sensitive (must readily change as circumstances change);

* available (it must be relatively straightforward to collect the necessary data for the
indicator); and

* cost-effective (it should not be a very expensive task to access the necessary data).

There are other lists of criteria besides this, and another example is presented in Table
2.1 (Guy and Kibert, 1998). Mitchell (1996) echoes these concerns and summarizes
them into a five-point set of criteria that those attempting to obtain indicators of SD
should follow. These include the need for a clear definition of the objective that the
indicators are meant to achieve, who is going to use the indicators and how. Although
the criteria of Guy and Kibert (1998) or Mitchell (1996) do not rule out the
possibility of qualitative indicators, a general assumption has been that indicators of
SD should be quantitative.

Table 2.1 Guy and Kibert’s suggestion for criteria to help select indicators for
sustainable development

Criteria Questions

community involvement were they developed and acceptable by the stakeholders?
linkage do they link social, economic and environmental issues?
valid do they measure something that is relevant?

available and timely are the data available on a regular basis?

stable and reliable are they compiled using a systematic method?

understandable are they simple enough to be understood by lay persons?

responsive do they respond quickly and measurably to change?

policy relevance are they relevant to policy?

representative do they cover the important dimensions of the area?

flexible will data be available in the future?
proactive do they act as a warning rather than measure an existing
state?

Source: Guy and Kibert, 1998
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Yet the irony, as Acton (2000) says in the earlier quotation, is that we use indicators (a) Linear PSR mods -

PRESSURE =i ( LXISIING STATE
or ‘driving force’

all of the time, but these are qualitative in nature (eg a blue sky) and seemingly far
removed from the ‘*hard’ indicators of Guy and Kibert (1998) and Mitchell (1996).
Some do suggest conditions under which qualitative indicators would be preferable
to quantitative (Gallopin, 1997), including considerations of cost and ease of data
collection. Yet in terms of SD there is much contradiction in this balance. After all, if
one examines the theoretical assumptions that lie behind more qualitative approaches
to research then there is much that resonates with the very essence of SD summarized

atershed and its relationship 10 pesticide

Example: pesticide application to a river w

in Chapter 1 (Paulesich and Reiger, 1997). For example, reality in qualitative research pollution of the river reditee
is understood to be a social construct. Hence much depends upon perspective, and pesticide :
this will be multiple as in SD. An understanding (analytical) approach (as distinct application oW

from descriptive) is indispensable in such research, and case studies are central. Simil- Pesticide . ‘high . —p <F“ ticide concanirRo)
. s ; . application In e pesticide concentration " river watet
arly, much of the reported SD work is very site- and time-specific. Also, the researcher watershad in river water e
is not separate from the researched (ie an objective and neutral observer) but has an
integral relationship with the system being analysed. This is sometimes not apprec-
iated in SD, and some even talk of a sustainability science (Kates et al, 2000) that can For example, by: - of pesticide
& Ly ¢ v 5 « . 1 i y o7 pesik 4
imply an empirical objectivity that may be an illusion at best. The resonance between + InGppmEing pric OF }
the nature of qualitative research and SD as set out in Chaprer 1 is indeed marked. legislation sticide use
. =i 4 ; by - . yoluntary limits on pesticice us
Nevertheless, whatever the individual rights and wrongs behind such indicator discouraging crop cultivation

: . - S : Y . dis D €
criteria, they do provide some limits to the indicators that may be ‘allowed’ in any
one context, Fven so, different authors tend o stress different characreristics. Craberee - .

In this case, indicators could measure: , of watershed)

and Bayfield (1998), for example, suggest that operational feasibility, an issue that
encompasses much of the above discussion, is important. This consideration may be
it the expense of technical soundness, a thought echoed by de Kruijt and van Vuuren

de (active ingredient applied per are

. lication rate of pestici
i water

. concentration of pesticide in river
. price of pesticide, taxes

(1998), who quote an Indonesian minister as saying, ‘[f a theoretically sound indicator . number of laws/measures to limit pesticide use te (¢g attendance at meetings
is not possible, then find me one that is rather less theoretically sound.” As a result . number (eg meetings, media mgssages)‘and succ;\ess ft:n fagrmt‘f awareness of the
Crabtree and Bayfield (1998) suggest that a more cost-effective strategy would be to surveys of awareness) of campaigns designed to heig )
influence bodies that alrecady collect indicator data racher than put new bodies in issue and discourage pesticide use
place. Yet at the same time there may be a clear concern that data availability should
not be a constraint in selecting relevant indicators (Meter, 1999). Ifitis, then the result (b) Cyclical PSR mode!
could be a maintenance of the status quo with people using what is available racher Environmental
than taking a more imaginative stance (Crilly et al, 1999; Meter, 1999). condition
Some workers also suggest a structure that can be applied to selecting SD (ecosystem
indicators. At a basic level this could comprise the standard pressure—state—response integrity)
(PSR) indicator framework.' Various forms of the basic PSR model have been sug- /

gested. Two examples, linear and cyclical, are presented in Figure 2.1. Some suggest
the inclusion of a further category of impact indicators in this model: the pressure—
state~impact—response model (PSIR; Figure 2.2). The United Nations applies this
framework in the selection of its indicators of SD, although it uses the term ‘driving

Benefits
(benefits provided by
ecosystems)

Human activities
(activities that
directly affect the

force’ instead of pressure (driving force—state—response; DSR). Others see the environment) \ /
inclusion of ‘driving force’ in the PSR model as adding a new dimension rather than

as a synonym; ie driving forces generate pressure (Figure 2.2). Driving forces would Societal strategies

be factors such as demand for food, water, revenue, etc. In turn these generate specific (strategies to sustain
pressures within the system. Whatever the terminology and detail, this family of healthy ecosystems
approaches usually seeks to categorize indicators in terms of cause and effect. The and their benefits)

result is typically (but not always — see, for example, Mortensen, 1997) a framework
with the categories of indicators in columns and an assumption of horizontal links
between columns.

W ool
Figure 2.1 Some pressure state-response (PSR) models
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Figure 2.1 Some pressure~state—response (PSR) models (continued)

:V‘}/lile conceRtually cgiwenient, and indeed popular, the PSR family of models does
ave some serious problems. Spangenberg and Bonniot (1998) descri

including a tendency for the ‘R’ of PSR sonyia i

; to encourage shore-term curati lici
;)asti;\e:n th(;ml [heﬂdevelopmefnt of cause-orientated approaches’. They sugge: Fl;:i:i
odels reflect a sort of ‘political end-of-the-pi inking’ ili i
i i pipe thinking’ that mil
more proactive responses. An additional problem is that PSR rﬁodels m;}’,ti:ts ctg;::rsi

Driving torces Pressure

Basic sectoral trends Hurman activities directly affecting the
environment

eg energy generation, transport
(number of cars/inhabitants), eg release of pollutants (carbon dioxide,
industry (total industrial methane) into the environment, noise,
production), agriculture, tourism, amount of waste
GDP

Response State

. of society to the problem Observable changes of the environment

eg research on solar energy, energy eg rising gl_obal temperatures,
taxes, percentage of cars with catalytic concentration of lead in urban areas,
converters, price of petrol, maximum noise levels near main roads

allowed noise levels

Impact
Effects of a changed environment

eq decrease in agricultural production, hurricanes, floods

Source: Jesinghaus, 1999

Figure 2.2 Pressure—stare—impact—response (PSIR) model for indicators of
sustainable development

the richness of multiple causality and interaction, which inevitably exists between
most indicators of SD (Gallopin, 1997; Hardi et al, 1997). The danger is that those
developing indicators with this model in mind may shoe-horn them into categories
and think one-dimensionally about which pressure indicator influences which state
indicaror, and what we can do about it. In practice, a single indicator may be
categorized either as pressure or state, and a single state indicator could be influenced
by a number of pressure indicators (Hardi et al, 1997). One can impose further
conditions on indicator selection to avoid this, but the danger is that the essentially
organic nature of SD will be reduced to a highly simplistic and mechanical model
(Gallopin, 1997) that encourages quick-fix solutions. Asa result, some have rejected
the PSR model in favour of more context-relevant approaches. For example, Meter

(1999) refers to the use of ‘linkage analysis’ in the community development of indi-
hether the indicators were linked to issues that

cators, where the major concern wasw
about cause-cffect relationships.

are important o a community rather than worry
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In other situations, SD indicators could be created within a broad analyrical
framework. An example is the usc of the ‘multiple capital’ framework (Howlett et al,
2000; Woodhouse etal, 2000) where sustainability is seen in terms of available capital
(natural, human, social, physical and financial) and the vulnerability context (trends,
shocks and stresses) in which these assets exist. There are numerous examples of
sustainability indicators within each of these asset bases, and one could, of course,
combine the PSR approach with multiple capital by identifying a suite of indicators
within the asset bases. For example, in the natural capital base, Syers et al (1995),
Dumanski and Pieri (2000) and Lefroy et al (2000) have developed land quality
indicators (LQI) to be applied in sustainable land management (SLM; Herrick,
2000). Lefroy et al (2000) suggest using a decision support system to help generate
a suitable set of such indicators, although they also stress that validation is not easy.
Part of this is a familiar, to those who work in SD, lack of a consensus over what
is important within SLM (Syers et al, 1995). Indeed, arising out of this has been a
suggestion by some (eg Jodha, 1991) that sustainability is best assessed through un-
sustainability, as the latrer is often more apparent (Fuentes, 1993) and easier to gauge
by using indicators (Newman, 1998). Mageau etal (1995), for example, have described
an ccosystem distress syndrome (EDS), and the sort of characteristics that could be

looked for in order to detect it, including a reduction in biodiversity and primary
productivity.

Capital” s a widely employed notion in SD, particularly in terms ofdescribing

i analysing the sore of trade-offs thar can occur between these different assets
(Coodland and Daly, 1996). Substitution of capital is the basis of the ‘weak’ verses
trong sustamability debate summarized in Bell and Morse (1999). However, some

dosee land as quite distnct from what economists usually put forward as the meaning

ol the term “capital” with ‘an implicit assumption that it [land] can be substituted by
other forms of capital, that ir is reproducible and that it is there to be managed in
much the same way as manufactured capital’ (Victor, 1991).

Another approach to formulating indicators, claimed to rest on a basic analysis
of what is deemed necessary for SD, is described by Bossel (1997, 1999). Here,
indicators are selected on the basis of their ability to address a set of questions
concerning ‘basic oriental satisfaction’. This is meant to contrast with other indicator
sets that Bossel regards as being ‘developed by various ad hoc methods’. In his
approach, indicators of ‘system sustainability’ are decermined in response to a ‘very
specific set of questions covering all essential aspects of viability and sustainable
development’. The result is a set of basic orientors that can be applied to systems as
a means of representing ‘basic system interests’. Bossel (1999) lists these as in Table
2.2. They can act as a sort of checklist for what is ‘important in and for systems, ie
the basic system needs’.

In all of the above examples, one is applying a set of criteria to generate indicators
deemed important within the development context. For the most part, and as the
reader may have gleaned from the above, such lists have been derived in a largely
top-down and technical mode, with technical excellence (what people would like to
know) rather than practical use (what people need to know) as the prime concern
(Rigby et al, 2000). They may be in line with a social-economic environment, PSR
or asset base perspective, but it is clear that one indicator ro cover all these will not
be adequate. Instead, a common approach is to present the indicators within tables

g —— e c—

Table 2.

Kasic orientor
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Key questions

y Ihe basic orientors of system sustainability as deseribed by Bossel

Worldwatch examples

{ xistence

Effectiveness

Freedom of
action

Security

Adaptability

Coexistence

Psychological
needs

Is the systern compatible with and able to exist
in its particular environment?

Is the speed of escape from an existing danger
greater than the speed of its approach?

s it effective and efficient?

Is the rate of increase in resource use
efficiency greater than the rate of erosion
of resource availability?

Does it have the necessary freedom to
respond and react as needed?

Is the rate of increase in the spectrum of
possible responses greater than the rate
of appearance of new challenges?

Is it secure, safe and stable? .
Does the rate of installation of protective
measures keep up with the rate of increase
of threats?

Can it adapt to new challenges?

Does the rate of structural change in
the system keep up with the rate of
irreversible changes in the environment?

Is it compatible with interacting sub-systems?
Can the rate of change in interaction and
communication keep up with the rate of
appearance of new actors?

Is it compatible with psychological needs and
culture?

Does the rate of appearance of psychological
stresses and strains remain below the rate at
which they can be absorbed?

Grain surplus factor
Debt as share of GDP in
developing countries
World fish catch

Unemployment in the EU
Gross world product per
person

Grain yield efficiency

Share of population age
60 and over

Energy productivity in
industrial nations

Water use as share of
total runoff

Share of population in cities
World grain carryover stock
Economic losses from
weather disasters

Persons per television set
Capital flow (public funds)
1o developing countries
Carbon emissions

Income share of richest
20% of population
Number of armed conflicts
Recycled content of US steel

Refugees per 1000 people
Immunization of infants
Chesapeake oyster catch

Source: Bossel, 1999

common denominators can be extracted:

e Resources and waste

e Pollution

o Biodiversity
d [ Lo al “L'('ll\

e Basic necds
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(indicaror frameworks). Numerous examples of such indicator frameworks exist, and

while there may be many diffe
a Local Government Management '
commonly suggested indicators of SD wit

rences there may also be commonalities. For example,
Board report (LGMB, 1995) identified a set of

hin UK local initiatives, and the following
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¢ Access

* Living without fear

*  Empowerment

¢ Culeure and aesthetics

Much of this is not surprising, and indeed as mentioned at the start of the chapter
when prompted to do so these are the sort of issues that emerge our of discussPi)on)
w1th.stu'dents and professionals. Naturally there is substantial diversity in terms ofthS
[i);e;sl;e indicators for these categories and how they are to be measured (LGMBe
Thé number of indicarors to be included within a framework also provides some
constraint on choice. Suggested numbers of indicarors vary a great deal. Guy and
Kiberr (1998), describing the Florida Local Assessment Guide (FLAG) i.n ch uUs
suggest that an initial list of 100 indicators will need to be ‘distilled down to moré
manageable sets of 15-20’, although manageable to whom is not described Indeed
although there is variation, the figure of 20 indicators as a compromise .berwe :
manageability and depth of information appears a great deal in the literar e“n
although with little if any rationale as to why this ballpark figure in particular shouurchi
!n- so magical. Crilly ecal (1999), for example, suggest the use of 21 indicators of SD
m order to resonate with Local Agenda 21, and the Local Government M(ana eme
Board (LGMB) in the UK, having reviewed a number of pilot indicator % j n‘t
noted that the average number selected was 23 (range from 13 to 27; LGMBp fée;;;,
A comment from Bossel (1999) probably best sums up the prevailir;g feelin ’s ofSIj
plrxlc[mom'rs: [l,ll’L“lllllnh(‘l' of indicarors should be as small as possible, but notgsmaller
Egzr:nr;;zs:)lfl%o T'his leaves plenty of room for manouevre, but still doesn't explain
‘ ‘Al[hough much effort and thought has gone into the crearion of numero
J{lecator frameworks, there is something of a conundrum here. As discussed Ilr?
Chapter 1, everyone has their own opinion as to what is good or bad in Sb a;1d the
facF [hat there are so many SD indicator frameworks and projects is [estamen)t to this
This is th? very essence of what makes SD so popular and yer so difficult to do in.
practice. The devil really is in the detail! On the one hand, given the site-specific (cas
study) nature o.f what SD enrails, this would seem to be inevitable andpsome everf
call for more of the same as a way of making progress (Syers et al, 1)995' Gardner et
al, 1995.). In.de.ed, there may be few, if any, key indicators that could be ap;plied across
even quite similar systems (Gardner et al, 1995). However, rhe result of such a rapid
and dl-VCI‘SC' process of SD indicator creation, often starting anew each time canpbe
a bewildering choice of approaches, matrices, classifications and types (M’itchell
1996). NcYerrheless, there have been attempts 1o create guidelines that could b)
applied ro 31‘milar systems worldwide. The UN list of indicators arising our of the Ricf
confer'enc‘e is an example of this, as are the United Nations Food and Agriculeur
Organization (FAO) guidelines for fisheries (Garcia et al, 2000). Even herf, thoughe

there is \?txll great emphasis on local flexibility and an avoidance of being roo
prescriptive. ’

INTEGRATION OF SUSTAINABLE DEVELOPMENT
INDICATORS

Indicator integration is basically a means by which individual and quite different
indicators in a framework can somehow be viewed together to provide an holistic view
of SD. It attempts to get around two problems often atributed to indicator fram

works (OECD, 1998):

1 Complexity. Many indicators may be sensible from a technical perspective, bin
one can lose sight of the bigger picture and become enmeshed in detail,

2 Compromise. An indicator framework may not allow an immediately apparent
analysis of trade-offs between some indicators and others.

Aggregating them into a single index can help address both points. [t is particularly
seen as important in terms of presenting the information to the public and decision
makers who, it is assumed, do not need to be aware of the detail but only the broad
message as to what is happening,.

There are two main approaches here. One could keep the indicators entirely
separate, but listed or presented together within a single table or diagram (visual inte
gration), or one could combine the indicators to yield a single index of SD (numerical
integration). Many examples exist for both, involving all sorts of mathematics from
the simple to the complex. Mitchell (1996) summarizes some of the approaches taken
to integrate (or aggregate) indicators into a single index of sustainability, many of them
founded on monetary valuation of resources — money can be a powerful medium fos
aggregation! Tyteca (1996) provides a review of examples for the narrower field ol
environmental performance of industry.

One non-monetary example of integration is described by Manyong and Degand
(1997). They describe an approach to measuring the sustainability of agriculture using
a technique called weighted goal programming (WGP). The technique is based on a
measurement of deviation of the actual value of a set of indicators from some nominal
target or goal. The aggregate deviation from the target, after weighting the relarive
importance of the individual indicators in the wider scheme, is given the symbol /7
Clearly, if the target is deemed to be the sustainable condition then the nearer 7. is 1o
zero (ie the lower the deviation), the more sustainable the system. In Manyong and
Degand’s example, Z is an attempt to integrate human nutrition, soil fertility and
income, although most of the indicators are for human nutrition and all indicators

have the same weight. However, this issue of weighting during integration is highly
contentious and driven in the most part by value judgement (Dahl, 1997).

A further approach described by Cornelissen et al (2001) is based on the e of
fuzzy set theory. For example, assuming that there are three indicators of SID, thes
can be measured and checked against an ‘acceprable’ level (Tuble 2.3). What is deemed
to be acceprable is, of course, a matter of some value judgement. The pattern of
response to all three indicators can then be aggregated to provide an overall condition
for SD (a numerical value symbolized by H, rather than 7). Therefore, although the
attitude towards SD is highly subjective, the use of fuzzy set theory can allow a link
between human expectation and the numerical nature of indicators. It could be ong

way of combimmng quantitative and qualitative information in S (Rotmans, 1998)
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Table 2.3 The use of fuzzy logic in determining an overall assessment of
sustainable development

Rule s, s, S, RESULT

acceptable acceptable acceptable sustainable
development

1 yes AND yes AND yes very good

ELSE

2 yes AND yes AND no good

ELSE

3 yes AND no AND no poor

ELSE

4 no AND no AND no very poor

Note:

* At the end of each rule there is an ‘ELSE’ that forces the reader to consider the next fine in the
table.

* Answers to the lines can be either completely ‘true’ or not, or ‘true’ to varying degrees.

* The result is a numerical assessment of SD (called ;)

Source. Comelissers et al, 2001

A more cconomic example of such integration is sustainability calculated on the basis
ol nanonal savings, natonal income and depreciation to man-made capital, natural
resources and the environment (Pearce and Atkinson, 1993; Rennings and Wiggering,
1997). The idea 1s that an economy should be able to save more than the combined
depreciation of all forms of capital. The result is a single value, again symbolized by
7., which represents the sustainability of the economy (sustainability in its ‘weak’
sense; Bell and Morse, 1999). This is an example of what some term ‘green account-
ing’, and can include entries in the standard systems of national accounting.® As long
as the depreciation of nartural resources is made up for by replacement with other
assets of equal value, then Z will indicate sustainability: ‘the cardinal sin is not mining;
it is consuming the rents from mining’ (Solow, 1993). The calculation of a single value
for sustainability on a country basis opens up the possibility of league tables; a sort
of ‘name and shame’ policy.
The use of money as a common unit to integrate indicators of SD certainly has
a logic that appeals to those charged with raising (eg as taxes) and spending it. Some
would even go so far as to claim that monetization is the only practical solution to
combining different types of indicator.” Bio-physical indicators are far more difficult
to integrate because of their different units of measurement (Bartelmus, 1999).
Despite the advantages, the problem with the use of money as a common denom-
inator is that it implies that all assets and processes involved in SD can be valued.
While this has been attempted, it may not be easy or even possible (Dahl, 1997).
All three above examples are examples of numerical integration — the generation
of a single value for sustainability. Other integrative approaches are based on the use
of diagrams. The AMOEBA (or RADAR), where indicators are arrayed as arms, is

one example.” As originally designed, it essentially comprises a bar graph of indicator

entation, Figure 2.3 is an example of a RAL AR

tin llll\ case, L‘U)~l'|liki(‘)lt Y lll(li\ ators for (]15
- 2001). The arms ol the RADAR
v. Other vinants

values turned o a cireular pre
diagram for ‘company sustain ihilicy
pharmaceutical industry; .nlAqum‘l from J(.>ly e 358 a8
represent actual performance by the industry in terms (‘)fL.'u)»-.L iciency Fme
on the AMOEBA/RADAR theme are ‘star’ and ‘kite’ diagrams ()( arch :|1|( l.ap:l
2000) and sustainability polygons and webs ’(\Woodhousc et n’l, J?:?ULI For ..\,m.nll“(”,
Bossel (1999) presents his six ‘basic orientors for system Su.\‘l‘.lfl‘vl"lllll l.liy as .ul] " »Ir:l““ .
star’ (Figure 2.4). The underlying mechamcj of the orientors is bascc |“A“ ‘( ‘.(.l { s
the rate of response to the rate of threat, with the_ former having, to be li“v" ; I . .l
the latter in order to ensure sustainability. The circle in the centre of 1 In ‘ g ‘n
represents the minimum value for SD (ie, a ratio of l;.rat‘e of\ response to threat « ral
of threat), with each arm having to at least match this for SD.

Global warming

200
' 150 Ozone depletion
Quality of management 19@\ f
50 o
Product characteristics < 0 Material intensity
—
Water Toxic release
intensity

Energy intensity

Indicator > Value
Global warming | 1;
Ozone depletion M.‘:
Material intensity -
Toxic release l ‘|
Energy intensity ':“
Water intensity i
Product characteristics 11”
Quality of management 8

Note: This particular example comprises eight eco-efficien v
indicators for the pharmaceutical industry (adapted from Joly,

2001).

Figure 2.3 Fxampl of @ RADAR diagram for company sustainability
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existence

coexistence ot &

effectiveness

freedom of
adaptability F action
security

[he u_r(lo n the centre of the diagram (the unit circle) represents the zone of non-viability
(uns.uxtanmblht_y). It any of the six ‘orientor satisfactions’ (ratio of the rate of response to the
rate of threat) is less than one (eg freedom of action in the above diagram) it will fall inside

the circle and indicate unsustainability.

The six orientor satisfactions are:

Orientor Numerator

Denominator

1 Existence Speed of escape from a danger

2 Effectiveness Rate of increase in resource

efficiency
3 Fre_edorn of Rate of increase in spectrum
action of possible responses
4 Security Rate of installation of

protective measures

5 Adaptability Rate of structural change

6  Coexistence Rate of change of interaction

and communication

Speed of approach of danger

Rate of erosion of
resource availability

Rate of appearance of new
challenges

Rate of increase of threats

Rate of irreversible changes

Rate of appearance of new
actors

Source: Bossel, 1999

Figure 2.4 The orientor star of sustainable development
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Although in such AMOERA type diagrams the visual ‘whole' provides some basis for
integration, the individual indicators are still presented separately. This can be an
advantage, as it allows the reader 1o disaggregate the whole. The appeal of such a
compromise was one reason behind our selection of the AMOEBA as a presentation
device in the systemic sustainability analysis (SSA) described in Bell and Morse
(1999). There are alternatives, and the ‘sustainability dashboard” (Hardi, 2001) is
gaining in popularity. Here the approach is to draw an analogy between a vehicle
dashboard, and all its dials and lights, and SD. Separate dials and warning lights are
included for various dimensions of SD, so there is some disaggregation. By way ol
contrast, a diagrammatic approach that doesn' allow any disaggregation is the
‘sustainability barometer’ (Prescott-Allen, 1997; Figure 2.5). This involves mapping,
the particular state of a system on to a cwo-dimensional structure of human and
ecosystem wellbeing. Sustainability equates toa defined arca of the structure (top right
of Figure 2.5). The reader, from the diagram itself, cannot discern why a system
happens to occupy the location it does in the barometer.

Hurman wellbeing

e Sustainable

oK

Inter-
mediate

Poor

Bad

¥

I

| |
Unsustainable

|

Inter- i 0K 1 Good
mediate

Bad Poor

Ecosystem wellbeing

Source: adapted from Prescott Alien, 1997

Figure 2.5 Ihe TUCN barometer q/‘smmiwl)ilirv
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Numerous writers and practitioners have discussed the desirability of mregrating a

suite of indicators into a single index for SD." Experts are divided into those who see
- - . ¥ I . .

this is a good thing, and those who stress the dangers. The following quotation sets

out the basic difficulty:

[I]t would be counterproductive if new indicators were to become weighted
and averaged together — leading to more fetishing of one single index,

which tries to add up all the apples and oranges into a single number
coefficient. This can turn out to lead to the same kind of nonsense as the
GNP indicators. It is better on scientific grounds, as well as those of public
education and efficient, democratic government to have a group of
indicators covering different dimensions. [O]nly transparent and tangible
indicators that people can readily understand and visualize and relate to
their own lives will provide the desired political constituency for needed
governmental policy. This has been an endemic problem with economics,

and its arcane formulae which have left people mystified, alienated and
demotivated. (Henderson, 1991, p176)

The lack of transparency afforded by highly aggregated indicators is a serious problem
(Moftatt, 1994; Allenby et al, 1998; Jesinghaus, 2000). Yet:

1he challenge for the scientific community is that highly aggregated indices

of sustainable development are being pushed by political demand, despite
the hesitancy of experts and scholars to tackle questions that involve human
values and political processes as much as, or more than, scientific method-
ologies. (Dahl, 1997)

This lack of transparency is at the ‘communication’ level (ie in the form it is generally
presented to an audience) rather than necessarily at the ‘technical’ level. For example,
the documentation associated with an index may include the full darta set so thac
anyone can disaggregate the index and monitor the calculations involved. While such
transparency may be applauded, it is unlikely that the groups (politicians, decision-
makers, etc) intended to use the index will have the time and inclination to go to the
lengths of disaggregating its components. After all, that is precisely why the index was
created in the first place!

Clearly, there is a demand for highly aggregated indices (Hodge et al, 1999;
Persson, 2001), even if ‘their purpose may indeed be more to provoke by shocking
sum totals than to provide statistical support to decision-making’ (Bartelmus, 1999).
A compromise may be in order. Some integration to appease politicians and decision-
makers may be desirable, burt at the same time it may be necessary to provide enough
detail to allow transparency at the level of communication. There have been various
attempts to do this, many of them revolving around the use of compromise diagrams
such as the AMOEBA, although these have also had their critics, and some see them
as biased more towards addressing a need for aggregation.

From a methodological point of view, it [the AMOEBA] can be criticized

for the aggregation process, simple addition of indicators and the reference
to historical situations; it is a very crude, preliminary solution for
measuring sustainability. (Rennings and Wiggering, 1997)
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1998 made the pomt that

Many participanis had found that it was easier 0 g-:u'// /I/I(')Ifff)ﬁl for ,/1./1
issue with a simple graphical presentation or a limited numerical ine ex
than with a more complex concept. This comes [mc/:? 0 /(11"('.\'.\'1'.1/1//1/
problem of whether the priority is to guz"de policy in the r%g/’/ /ln/'n:m'/f/‘ a
opposed to getting the indicators strictly comprehensive and correct.
(OECD, 1998)

Sustainability diagrams, and indeed indices, have r'eceivcd a high level of 'l-)!'()lnln('ll‘x ¢
1y the literature. The basis upon which these devices are fou1_1dcd ~ cl:\mly for um..n-\
is bound up with the uses to which they ?vill b'e put. As Wefcn_nggtﬁal (__(')()()) .‘-l‘lp‘}!jl |: ,
there are very different views about clarity with regard to SD. SLICH%N'\ .lm( l(,lti &
nicians are interested primarily in data presented as tables, graphs, ete, and possib .\.
even raw uncondensed data, while decision-makers and‘ managers typically m]un(l
some condensation of the data, particularly in terms of h‘ow it relates o :;u;lla :;ml
targets. With this group, visual devices such as those described aboyc may u-(w)m lll
but should also be capable of being unwrapped to reveal underlying (‘;ll.‘l. n the
other hand, individual users (the public) prefer highly aggregated data (perhaps as an
i vices. ey
mde/i)parzgr::tlilcalasgroach, given the contested views oftl?c SD indifnmr‘ ‘luhl]‘m,lf 1‘.m~;
and those wanting to use them, points towards a hybrid apkpl'o»:u h. :vn' ! .1{\.( |H‘“(I»‘
aggregation for different groups. OECD (1998) referred tvo a p)fx.\ln‘\:la I(: .111,1:'1: m.‘i
sets (Figure 2.6). At the top level would be a few (or even on‘c) 11%1 11_\ l;h.'l, ,H_.l”m
indicators for the public and decision-maker's, and as one Moves mw.xlu l:l. 1t ;«,(, .
of the pyramid the indicators would become increasingly disaggregated (Braat, ‘

i JDICES
increasing condensation INI
of data
A
INOIC AT

policy-makers/
managers

1&

scientists and technicians

Total quantity of information DATA

Source: Braat, 1991

' ndicators, da ! information: the OFCD
6 Relationships between indicators, data and information: the Ol

Figure 2 indicator ,
» pyramid of indicator sets
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THE REFERENCE CONDITION

Assuming that we are able to develop a set of indicators, or perhaps just one index,
that can be used to gauge progress towards the goal of SD, we are still left with the

question: What is the goal? Just what are we aiming for? There are two broad
approaches:

1 A deﬁned target for an indicator/index. The aim is to getsome/all of the indicators
to this targer.

2 A defined direction for an indicator/index. The aim is to get some/all of the
indicators to move in the desired direction.

:rh(? notion of a defined target or threshold, equating to a sort of best practice for
md_lcators of SD, is perhaps the most common approach.’ It allows decision-makers
to judge the gap or distance between what is and whar should be (Gilbert, 1996;
.(:rgbtrce and Bayfield, 1998). It is also a familiar approach ina number ofﬁeld; where’
indicarors have been applied. In environmental management, for example, there are
lt'g:l.l targers for levels of pollutant emission (‘critical loads’) and ‘critica,l concen-
.I I:;llll().ns, inair and water (Kellogg and Goss, 1997; Rennings and Wiggering, 1997)

I'his is what some call a ‘target frontier’, with the ‘ideal frontier’ being zero &Tyteca.
1996). The difference here may well be based on a recognition that the ‘ideal frontier:
may be difficult to achieve in practice (Tyteca, 1996). In SLM, ‘the threshold value
may be regarded as the level of thar indicator beyond which the particular system is
no longer sustainable’ (Syers etal, 1995). Naturally, each indicator would have its own
threshold, bur knowing what these are is not by any means an exact science. Even with
the more bio-physically based environmental indicators (Syers et al, 1995), there is
much subjectiviry.” , ’

The reference condition could be a single value for an indicator or index, although
perhaps backed up by legislation, or it could be a desirable range (a band) ’as usedéi’,n
the Malta project, to be discussed later. As one may imagine, the setting of a reference
condition for indicators of SD might not be an easy process. Crabtree and Bayfield
.(19'98), for example, put such difficulties down to a lack of experience of individual
indicators and their interpretation, a nationally agreed set of standards for most indi-
cators and consensus mechanisms for setting SD standards.

2 Sqme have used an historical state for the system as a reference condition (an
historical reference system’). For example, Ten Brink et al (1991), in their AMOEBA
methodology for indicators of sustainability, suggested a reference condition for the
North Sea system that pertained to the year 1930. This year was selected because dara
were available and it corresponds with a time when exploitation of the North éea was
not seen as excessive and hence could loosely be regarded as sustainable. In a variation
on this theme, Rotmans and van Asselt (1999), in their AMOEBA of future projec-
tions arising from multiple perspectives, use 1990 as the baseline, and the arms of the
AMOEBA represent future trends up to the end of the 21st century. The year 1990
was not selected because it represents sustainability (unlike 1930 in the Ten Brink et
al example), but was simply a convenient baseline against which to plot the furure
An alternative to the use of a reference year is to compare the system 1o one cum-ml);
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in existence and assumed o be sustainable, or ac least to have becter ‘system healdh’
(a ‘geographical reference system’; de Soyza et al, 1997; Wefering et al, 2000). We
could also try and reconstruct what the reference condition should be from first prin-
ciples rather from anything we have seen (a ‘theoretical reference condition’).

Historical, geographical and theoretical reference systems are attempts to base
decisions on some notion of a quasi-objective condition rationalized to represent
sustainability. We can take a different approach and ask the stakeholders what they
think the reference condition should be (ie the ‘worst’ and ‘best’ cases for each
indicator, providing a ‘stakeholder reference system’). Woodhouse et al (2000) provide
an example of such an approach, and — as we will discuss in Chapters 3 and 4 — this
was essentially the basis of our work in Malta. Naturally, there may be much inherent
subjectivity and value judgment in such stakeholder reference systems, and opinions
may be diverse. Also, it should be borne in mind that nothing prevents us from
combining all of these approaches, using different ones for each indicator in the
framework.

Once a reference condition has been established, it is a simple matter to calculate
the deviations of indicators from the reference condition, taking into account the
‘polarity’ of SD in each case. The value of an indicator may be well outside the
reference condition, but that may not be a problem for SD provided they are the right
side. In essence this is over-achievement! An example here is the incidence of pol-
lution. One may set a maximum target level for a pollutant in a river, and one could
back this up with legislation, but values lower than this would be highly desirable.
With a number of indicarors one could sum ‘bad’ deviations from the reference
condition (a sort of sustainability gap index; SGI). An example of an index of this
sort is the Ecological Dow Jones Index, calculated as the sum of the deviations of
indicators from the reference condition (Ten Brink et al, 1991; Wefering et al, 2000).
With 32 indicators, this would vary from zero (32 x 0 per cent difference) to 3200
(32 x 100 per cent difference), with 0 representing sustainability and 3200 repre-
senting unsustainability. A further example is provided by Ekins and Simon (2001),
who describe the gap in terms of time taken to address the standard required for
SD.

What level of deviation from the reference point is acceptable could vary from
zero to all sorts of compromises arising out of an essentially political process (Wefering
etal, 2000). We could, of course, build such concerns into the setting of the reference
condition in the first place, as with the stakeholder reference system, for example.
Afterall, if decision-makers help set the targets then they also have some responsibility
to ensure atrainment; they are as much stakeholders as anyone else. To some extent
this may be included even when the indicators are of an apparently technical deriv-
ation. For example, the AMOEBA of Ten Brink et al (1991) has indicators based to
some extent on the level of acceprability to decision-makers rather than justscientists.

One danger with such a focus on SD ‘gaps’ is that only indicators on the ‘bad’
side of the target may be prioritized for consideration. This may result in some
complacency with regard to indicators on the ‘right” side of the reference condition
at the time the measurement was taken. It could also cause some shifting of resources
away from indicators deemed to be OK to those with ‘bad’ gaps. Much also depends
upon which indicators have been included. In practice, the aim is typically o limic
the number of indicators for logistical and/or presentational purposes, and decisions
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have to be made as to which indicators to include and how they are 1o be measured.
As already discussed, this is a highly subjective and value-ridden process, but it will
influence the magnitude of any deviation from the reference condition. A danger here,
of course, is what Crabtree and Bayfield (1998) refer to as ‘institutional caprure’.
Powerful individuals or groups may set the agenda in terms of what indicators of SD
to include and, in essence, what gaps to address.

It is possible to do away with a reference condition per se, and instead present the
value of indicators (eg across countries) in the form of league tables. In this case, the
aim is to present status in relative terms rather than use an absolute standard. Hence
the motivation for change is not to do better relative to a standard, but to do better
relative to other countries. Great care needs to be taken with such an approach, given
that developed countries tend to take the lead in developing such tables, and
‘institutional capture’ can occur. The debate surrounding the calculation of the Envir-
onmental Sustainability Index (ESI) is but one example of what can happen.'® The
importance of including Southern voices in the process has been reiterated by many
(eg de Kruijf and van Vuuren, 1998).

There are other examples that are much less overtly reference condition or league
table orientated, and instead look to present indicator trends over time. A good
example here is the list of indicators provided by Vital Signs, a publication of the

Worldwatch Insticute. Firse published in 1992, the series attempts, in the words of
Worldwatch, 1o 'broaden the base of information available to decision-makers around
the world by assembling a unique and eclecric set of global indicators’. In the mode
of all indicator sets, the Worldwatch publication attempts to address a common

problem: ‘there is a widening sea of data bug, in comparison, a desert of information’
(Mitchell, 1996). As an example, the 2000-2001 offering (Brown et al, 2000) lists
12 key indicators, ranging from the usual environmental suspects (carbon emissions,
global temperature, use of ferdlizer) through to the not so usual (bicycle production,
internet use) to the unexpected (cigarette death toll, peacekeeping expenditure).
Although some indicators do have graphs that break trends down into regions and/
or countries, for the most part this is avoided. The commentaries do bring out
regional and/or country comparisons, but one does not detect a strong ‘name and
shame’ style. The result is perhaps more of a feeling that we are all in this together.
Bossel (1999) uses examples of the Worldwatch indicators to illustrate his basic
orientors of system sustainability (Table 2.2).

USING INDICATORS OF SUSTAINABLE DEVELOPMENT

Once a set of indicators has been established, measured and compared with a reference
system, the results have to be communicated to those intended to use them. After all,
indicators of SD are means to an end, and are not ends in themselves (Stirling, 1999).

There seems little point in developing an approach to monitoring the things
that are meaningful to local people if they never find out about it. (Acton,
2000)
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Of course, this quotation could equ dly apply to all those who are meant to 'do’ some
thing with the indicaron el not just the public! ,J'\lllu)u‘;-'l\ this may sound l!|1|1«!|11};1\'
obvious, the danger with indicators is that people sometimes l()\(:.\l;"hl of the ultimate
poal (‘what we want to be') and instead become wrapped up with ‘what we want 1o
measure and how’. 7

“I'he form in which this communication occurs has significant consequences in
(crms of how the indicators are to be applied (Corvaldn etal, 1997). Communication
(0 end-users may take a number of forms: internet (Garcia et al, 2()()?)). printed s
media, television/radio, leaflets, technical reports (for example, see Global Reporting
[nitiative, 2000), and conferences and workshops. Just who should be told will have
an influence on both the form of indicator presentation and the means of comimun
ication (Crilly et al, 1999). It may be that indicators have to be ll’:l'l).\|;|{(‘(| into othel
forms (such as financial cost-benefit analysis), or aggregated, laglnrc ll'l(‘\.' ALC COMm
municated. Given the centrality of communication in all of this, it is perhaps
surprising that chis has received remarkably litle atrention (Acton, 2000), a point that
will be returned to in Chapter 4 when we discuss the Malra project. :

Two key questions at this stage are who will use the indicators; and how (Mitchell,
1996)? It certainly appears as if some SD indicator projects have been, to say the least,
a little ‘fuzzy’ over the answers to these (Acton, 2000). However, one answer has been

summatized by Moldan et al (1997):

The potential uses of ISD:s (indicators of sustainable devc/_n/m/f'u/) 1';/('/(4r/r'
alerting decision-makers to priority issucs, guiding lmluy‘/um/u/,umu.
simplifying and improving communication /ma"_/um’rmg a common
understanding of key trends with a view to initialing necessary national
action.

This is a commonly stated position, if perhaps rather unmet in practice, and
unsurprisingly is no different o the use of indicators in a wide varicty of fields (Tyteea,
1996). De Kruijf and van Vuuren (1998) suggest that SD indicators have two related
purposes, as:

1 tools in the policy planning process; and
2 communication tools.

But the second use should not be a passive process of technocrats telling at hiers, such

as the public and decision-makers, what they have found, ic seeing the pubilic as
nothing more than passive consumers of someone else’s indicators (MacGilliveay and
Zadek, 1995). Indicator exercises should be founded on a participatory process ihat

helps provide new goals for politicians and decisionl-mal<a'rs (l’_in!‘irl(ll. 1996; Meter
1999). However, there have been mixed experiences with all of this. For example, in
the more specific context of SLM, the land quality indicarors (LQIs) summari /. il by
Dumanski and Pieri (2000) are intended to act as foci for rescarch policy. These have
generally been developed by experts with the aim ofproviding indicators upon w hich
decision-makers can act. Yet Herrick (2000) fears that adoption of LQIs, partic ularly
those centred on soil quality, has not been good. Rigby et al (2()(')()),' also working in
the broad .s'ph('u' ol natural resource management (NRM) and livelihood, make the

candid elaim that
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Much of the measurement of indicators has, at the end of the day, largely
resulted just in the measurement of indicators. The actual operational-
ization of indicators to influence or change, for instance, policy is still in
its infancy.

And this after more than 20 years of effort into the development of indicators within
a field (NRM) where much experience of the process exists, and indeed helped to
generate the broader vision of SD seen today! But it gets worse: in the broader field
of SD there also seem to be problems with this assumption of an indicator—policy
change link, with some suggesting that ‘there is little evidence of indicators leading
directly to the formulation of policies for sustainable development’ (Pinfield, 1996).
Is this suggestive of a problem with the indicator approach or is there something
bigger involved? Reid (1995), for example, is critical of progress towards the
atrainment of SD and suggests a number of reasons for this, including;

e lack of awareness of the issues;
political unacceprability of most action;
* opposition from entrenched interests; and

inadequacy of institutional mechanisms for bringing together development and
environment

These are substantial issues, particularly the second and third points, but the use of
indicators as a tool was supposed to help with some of them. Are there other issues
involved? For example, we could question factors such as a lack of involvement from
decision-makers in the setting of indicators in the first place. This may be due, at least
in part, to unwillingness from more technical-orientated SD researchers to fully
engage with the socio-political environment (including laws and regulations) within
which decision-makers operate (Moran, 1994). It may also be that decision-makers
are not so familiar with many of the basic concepts in SD, for example the notion of
carrying capacity (Pinfield, 1996).

To date, there are severe difficulties in translating the outputs of environ-
mental science into appropriate inputs for policy formulation. This does
not come as a surprise, as the two worlds, of scientific inquiry and political

decision-making, are dissimilar in both their cognitive and social aspects.
(Kasemir et al, 1999)

Yet as Reid (1995) points out, politicians may well place conflicting demands upon
the institutional structures meant to help facilitate SD, including the setting and use
of indicators. For example, in the UK the national government has established a set
of headline indicators of SD that it expects local governments to adopt and amend
as they see fit. The result has not only been some confusion over the importance of
‘local’ issues, with perhaps an emphasis on the ‘environmental’ flavour of SD, but
conflict with the national government’s stated priority of encouraging economic
growth."' Yet some are adamant that SD is certainly not sustained growth and neither
is it related to an ‘environmental movement’ (Harr Environmental Dara, 1998).
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Perhaps understandably given the above morass, it seetmns at times as lll the
emphasis in setting indicators has been technical cgcllum e rather than he |ullu',
managers to manage (Righy et al, 20005 l’nnn«:‘ll nnd(xlc.nni 2000). lmlnwl..\xlnh the
literature has much to say about methods of selecting uu!u‘;nnr.s .mld participanon
the advantages of specitic suites of indicators, methods of presentation, etc, there is
little on the practical use of these tools, for example © explore policy and nm~-.m1u n||
options (Stirling, 1999; Pannell and Glenn, 2000). IF-IIIClUdCLIL‘lllL' lareer is often (I.n {
with as a once-off application rather than as a sustained activity. Some suggest Hil
this could even be deliberate so as to delay action (Pinficld, 1996). At the very least
given that SD indicators have been around for some 20 ycars, and much tnme and
cffort has gone into indicator-based research, this lack of use may be surprising

For those involved in SD there may be some uncomfortable truths inall of il
I¢’s not that people don’t want indicators. We use qualimnv:\: indicators all of the II Tt
and even some quantitative and technical indicators are widely used and famihia n];
much of the public (eg gross domestic product (G DP), uncnllpl()ylnt'.n.l rates), Yet with
indicators of SD there has perhaps been a failure to convince dec ision m.ukc'n-\\.‘nnl
politicians about the costs, financial or otherwisc, of not implementing SD (O'Nall
eral, 1996). Wiggering and Rennings (1997) suggest [h;l.L (ht:_hnum al (|m'l|nn‘1 fined
costs of environmental damage be made far more explicit. A_hcr all, there is evidence
to suggest that publicly reporting indicatorspfcompany.cnvmmmmn.:l perfor T:J.:;: ‘
is enough to drive firms to improve this perfo'rmanc'c (Du’l._;md_ R;mgnn.nh.\;l. " )_
There may be various mechanisms at play, including, crhxc_nl investment, but I| lu I
does seem to be a correlation between transparency and performance (Tyreca, 1996)
The World Business Council for Sustainable Development (WB( f‘.\l )) is a group that
monitors such environmental performance indicators, and its plnlmuph_\' with s h.
indicators is that it is better to be ‘approximately right rather than prec iscly wrong
(Allenby et al, 1998). ‘

Yet to be useful in a ‘management’ sense, indicators have to be set and measured
on a regular basis. Monitoring, unfortunately, may b? rcgnrdcd by some as an 1||f.| I X
grade of inquiry relegated to managers rather than scientists, ‘1.ml per haps even worse
could become so routine that it becomes an end in itself ‘W-I[h little application in
management (Kessler etal, 1992). Hence, from the point of view of rescarc hers, II|“ 1||
may well be a greater incentive to keep generating new sets of indic ators, or indee
other tools and methods to gauge SD, rather than getting |‘n‘?'()|vu| in of even con
sidering oo deeply the less glamorous side of the business. 1 his wwfnl(l include snes
such as how will these tools feed into whar could be thc_l;url_y routine and repeitive
yet critical decision-making required in part for SD? The danger must be that the
routine measurement of indicators ends up being relegated to a data (.'““ tion branch
of an agency that generates tables of numbcr?‘ that no one ends up cither lookimng l,n
or using. The key here may well be convincing tbosc wh(.)_ are 111(‘('|\L|ul Lo s ! ||.
indicators that the process of routine monitoring is cost-effective, ie that it s worth
doing (Pannell and Glenn, 2000). There have been surprisingly few cost l,u Y “|Il
analyses of the use of indicators in SD. The thcory~hus.l)ccn clearly setout by Panng
and Glenn (2000) with reference to indicarors of agricultural sustainability

The fundamental criterion for choosing to monitor an indicator is that the
benefits from doing io must exceed the costs, A decision-maker (either
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Jarmer or policy-maker) should choose 10 maonitor the set of )‘;/(/irﬂfﬂ)‘.f/iﬁ
which the total benefits exceed the toral costs by the greatest absolute
amount,

However, while the costs of moniroring are relatively easily determined, as always with
SD the crux comes down to how the benefits are assessed. If one takes a financially
pragmatic view of ‘benefits’ in the sense of saving expenditure on agriculcural inputs,
unemployment benefit, health care etc, then this may be possible, as illuscrated by
Pannell and Glenn (2000). But what abour the ‘value’ of biodiversity, a good view,
clean air, less noise, etc? Having a close relationship between the use of an indicator
and a pay-off will no doubt make the ‘use’ of that indicator more likely, but whar are
the pay-offs, and who receives them?

By way of contrast, others are sceptical about the use of indicarors as tools for
stakeholders to influence policy:

In more than 20 years of grassrooss organizin experience I have neither
&
personally used nor come across a grassroots group that has used indicators

as a primary tool to encourage a party or government to change its political
objectives. (Brugmann, 1997b)

A The Tail Wags the Dog'strategy, ie let’s produce an index that rells people
what should be really important for them, is bound to Jail — there is no
shortage of attempts to tell people what they have to do, and it becomes
boring after a while, (Jesinghaus, 2000)

However, there is another direction that employs indicators more as devices to help
people understand themselves and what they want in SD. The focus here is not so
much at the level of influencing macro-policy, but at the level of inspiring a commun-
ity to take control of change. Kline (2000) suggests thar ‘indicators can be an effective
mechanism for understanding people’s values, needs, concerns and expectations’, a
point echoed by Besleme and Mullin (1997) in their summary of community
indicator projects, including those focused on SD, in the US. While early (1960s—
1970s) attempts at using indicators in social accounting within the US died out due
to funding cuts and a ‘perception that indicators had no direct and useful application’,
a rebirth in the 1980s has seen a host of examples of community indicator projects
in the US (Besleme and Mullin, 1 997), including the famous ‘Sustainable Seattle’ pro-
ject. In a more bullish statement of the advantages of indicators as partof communirty

development that stands in some contras to the point made by Brugmann (1997b)
above, there is the following quotation:

Indicators are an excellent tool for communities working toward a
common goal. When properly designed, they can forewarn a community
about a potential problem or negative trend before its effects become
irreversible. They can demonstrare the linkages among large social,
economic and environmental systems and belp to identify the causes of
complex problems. They can measure the effectiveness of policies and
projects. Most of all, they can simplify, yet comprehensively track o
communitys progress towards irs goals. (Besleme and Mullin, 1997)
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a result some distinguish another type of indi(umr., community susuunable
:?:v:-l:)‘;nlllcm indicators (CSDIs, or neighbourhood sustainability 1nd1calto;s)4, q;ge
distinct from the sort of SD indicaror discussed so far (Acton, 2000; Table .h). p e
difference between these two is largely in terms of v'vho has set t'hem and' wd_at orr.
CSDIs may have a more indirect effect on policy, while the' t.radltlonal SD lll'l lﬁti,j
may be intended to directly influence policy rather than facilitate cha'n.gj a; EcachI
(the ‘attempts to replace GDP’ of]esinghaus? 20'00). S())me have subdl.vﬁ} El tzes) ol
category. The result may be a set of ‘nested indicators (Mete't, 1999; Table 2. e
operate at different spatial and time scales, and may have varying relevance to ex
groups (rescarchers, decision-makers etc).

Table 2.4 Tiwo different types of sustainable development indicators

Characteristic ;L;s/g?:rile development 223;;2:7”/2; fﬁfjggﬁ
(SDIs) (CSDIs)

Public participation Limited Extensive

Who collects Experts Community

data/statistics?

Communication of Extensive within the policy- Via media and other means

indicators maker/manager group

More limited with other

groups
Directly to drive policy Encourage individuals to ma.ke
e changes in their day-to-day lives
Affects policy indirectly
Resonance Policy-makers/managers Public

i I stan
While indicators are often seen in terms of their use as -toc.)ls to h}c:lpdunc}ilersftz;hici
linkages and processes in complex systems, some do put limits on the depth o
understanding:

10 me, indicators are a very poor tool for deepening our understanding of
the system(s). They should be primarily usf)d to track whether or ;zot we
are imposing our newly redefined, z'e.sustamaé[e dez./elopmeut., wz'u[e;‘(,);;
the system . . . [W]e want to use indicators to establish that essential lin

of accountability to the sustainable development agenda. (Brugmann,

1997b)

The problem may simply be that decision—makers‘and managers have Ao;hle(r agend:),
and indicarors of SD frankly have little influence. They may even be a use u lto sc(){m /
device for diverting attention into avenues that m:ﬂ.{c vl'm‘ pleasant rlur-‘r(m»Ic 7:1r 01: ,
mean much in practice. As Brugmann (1997h) puts it, ‘in one aspect of such planning
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the use of “sustainability indicators” — we have failed
This author goes on to illustrate why he believes
lanning. One reason is their tendency to
public education, accountability),

[for sustainable development|
(o be methodical and articulate’.
indicators have failed to have an impactin p
be applied to meet a variety of needs (planning,
and he suggests that a better approach may be to focus instead on a defined set of
performance indicators to which decision-makers and managers can be held respons-

ible (see also Jimenez-Beltran, 2001).

This potential confusion between indicators of sustaina
d demand) has arisen within various contexts

bility and indicators of

focus more on action steps than complete

picture of local sustainability concerns
difficult to define one set of indicators that
less integrating than data poetry and core
may be impractical to implement in the short

do not allow for comparisons across

performance indicators, with t
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Table 2.5 Four types of community sustainable development indicators (CSDIs)
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Instead, Brugmann (1997a) suggests that it would beteer if ‘stakeholders would ideally
focus on preparing the goals and targets of a strategic plan that has legal standing’
rather than taking part in an exercise to get indicators that ‘measure sustainability -
which in the face of effecting real change takes on a more academic or pedagogical
appeal’.

Of course, one could go on to think of indicators in more organic terms than the
‘end product’ (a ‘deliverable’ in project parlance) of a public consultation exercise to
be applied by managers. We could see the whole process of participation, consensus
building and debate as a desirable process in itself, resulting in ‘reflective insight and
the genuine sharing of ideas’, without necessarily arriving at an end point of ‘positive
and normative definition’ (Meppem and Gill, 1998). The role of decision-makers here
is to ‘facilitate learning and seek leverage points with which to direct progress towards
integrated economic, ecological and socio-cultural approaches for all humanity’
(Meppem and Gill, 1998).

Indicators of SD could certainly play a role here as useful tools to play out such

debates and learning (Acton, 2000), although they cannot by themselves empower
people (LGMB, 1995).

In the process of their development, indicators do serve to stimulate
community visioning and unite different interests, but they cannot single-
handedly bring about change. (Besleme and Mullin, 1997)

Even if we never use a single indicator the process [of their development/
has given us so much. (Meter, 1999)

This is quite distinct from the use of indicators, such as newspaper readership, to
passively measure public participation, for example in the political process or in social
programmes (MacGillivray, 1997; Kline, 2000) or indeed participation as a means
of getting the indicators. Instead the indicators are in parta product of a vision of SD
but at the same time help to define as well as implement it! This logic implies a
constant circularity with a starting vision of SD and indicators that in turn generate
greater participation and interest in SD, which in turn leads to a new definition of
SD and a new ser of indicators, etc ad infinitum. Indicators are no longer a neutral
end product to aid implementation of a positive and normative definition of SD but
exist explicitly as a caralyst for further change. As Kline (2000) puts it, ‘they can be
a critical element in helping people gain more control over their lives and in ensuring
a healthier future for the next generations’.

Seeing sustainability within a learning context rather than a defined rarget has
much to commend it, and it is one emergent fearure of our work in Malta that will
be expanded upon in Chapters 4 and 5. Crilly etal (1999), for example, describe how
the Sustainable Northern Ireland Project (SNIP) acted as a catalyst to encourage local
government officers to think beyond their statutory remit as well as allowing
community and pressure groups to expand upon their understanding of SD. The
problem is that such increased awareness can lead to frustration if the individuals or
groups concerned are unable to do anything about it. It can become learning for
learning’s sake rather than resulting in desired change. While this has a logic, we have
to be careful not to get carried away with despair. Heightening awareness of problems

i 1vi al’s life, . ncrease
ind perspective can be liberatng at the level of an individual’s life, and may incr

the questioning as 1o how larger-scale change can be brought about.

SUMMARY

This chapter has covered a number of key iS:GL:lCS .that arise.out oft!’xe cre;tlor;;r;iruiz
of indicators as tools to help achieve SD. F,ntena for tbelr selection, t e“r} ber 10
be selected, the degree (if any) of aggregation, presentanion and use are ah 1m£)he ot
and indeed central considerations. However, the last point, use, s p'erdflps -
that has received the least attention. Projects .geared to generating SD hm 1ca;<r>lrs -
to become myopically focused OH techn%a(:ial issues (tw};a: r;gcilto):;;otr;laz; rrﬁ} " ey,r how
rather than really consider usage to ge.”
: : %ﬁges%z?;et’i:l“l:i)terature that deal)sl with methodologi;al issues, bur Wllt'h ht;le to Sli’);
on how, or even if, the indicators were applied to l.lelp improve [h; quality o .‘;/)eeocfc))m’
lives. The assumption is thar they do, but where is the progf? Various r;e'gatl. com
ments to the contrary (eg Brugmann, 1997a and b;' Kasemlr et aL, 19?1 ,l]esu;ges9 0,{
2000; Rigby et al, 2000) must eng'ender some cynicism ab?ut the v;/n:neitprlearr;ing
generating indicators in order to bring abouF SD. Their use in alldcorln. [ely kg
sense may have an appeal (Meppem and G{ll. 1998), but could ultima : y. 14
frustration if these groups cannot actually bnr}g abour §hang§ at}:arger SS es,someoni
prevents them making changes to their own lives. Haylgg sz.ud t ;1[, ma [U’lgnot e
aware of their problems may be a good first step to initiatng ¢ ange. It’s
egin! o ;
Plac‘lant(zht; ?ollow'mg two chaprers, the development and use of 1rl:d:1cators‘,:ffl)ervivollcl{
be explored in the context ofa project.that both authors ha‘ve worked on cl)nuCh[;F e
of two years. The project was based‘ in Malta and drew, in part, u_pi)trsl =) TR
foregoing discussion. The reader V\{lu b‘e able to see numerous pc:\l,ailable g
project where we took a E;)ar}tlia(lilar dl}:ea:lthn wh‘:n[aal\ze:xeaﬁ(\;:se\\t'ﬁreereader w(.)lﬂd s
i ur rationale behind such choices, but as
zzsgxaé:;i (():hapters ] and 2, there is no universally dc.ﬁned set1 oé ruleg andorfng?[c;ciz
in SD; much is left to personal opinion, and that is framed by a host
including culture, experience and livelihood.
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