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ABSTRACT 

This dissertation adapts the International Union for of Nature 

Natural Resources (IUCN) 'Barometer of Sustainability' use in the Cape 

Metropolitan Area. It examines both the concept of sustainability and the search for 

indices to measure progress towards sustainability. of the Barometer of 

Sustainability is justified and the procedures used to adapt and test the model for 

meaningful use in the MetropOlitan Area are fully described. 

The research indicates the model is compatible with type of data available in 

the city's State of the Environment Report and that it an 

understandable, aOltUeoal[GO sustainability index. It also l\.In .• cu.,,;,., that the Barometer 

of SustainabiUty a highly aClllptlve tool which can be used to focus attention on the 

interrelationships ....... 11'l.'I£l.a .... multiple issues and explore 

environmental topiCS. 

being applied to 
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CHAPTER 1 

INTRODUCTION 

(t • • • discover and tell the truth about the successes and failures of the present 

and the potentials and the obstacles in future. And above all ... {haveJ the 

courage to admit and bear pain of nr.::l;~.::l11t world, keeping a 

steady on a of a better "(Meadows, Meadows 

Randers, 1992). 

1 

Over time, as humans have come to understand mechanisms which control our planet,· 

there been a realisation that the continued existence of requires balance between the 

and support and those which consume and produce wastes. Scientific 

the years the century has our attention on 

intricacies C:::\lC:!lf"'lTI within which we are seeking that 

Newtonian science requires that we isolate each element of the system and understand it, but 

the environment is more than a sum of its - there are interactions and feedback loops 

between elements. Systems need to viewed holistically if they are to understood. is 

a dilemma of modern 

what is required to ensure 

How can a complex system understood sufficiently to know 

or sustainabilitywithin system? 

This dissertation seeks to aid the understanding of a complex system in order to enable 

proactive attempts to be made to the system to reach optimum, sustainable level. The 

. system under examination is metropolitan area of the City of Town, South Africa. A 

called of Sustainability will assess information by 

local authorities well as to develop an aggregated sustainability for· the Cape 

Metropolitan 

1.1 Background 

The concept of environmental sustainability has a long history and can be in ancient 

writings such as those of Plato 111AD (Thomas, 1956) where he laments the poor farming 

erosion. There are hundreds of over the 

concerned with retaining the quality of arable land and the provision of food for a growing 

population. concept of sustain ability, however, became more in the 20th Century 

Chapter 1: Introduction Shippey 
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when writings such as William Vogt's "Road to Survival" (1949) and Fairfield Osborn's "Limits of 

Earth" (1 examined the growing awareness of the of environmental 

constraints to human growth and development. 

In the 1960's a book was published by Rachel Carson (1962) entitled "Silent Spring", 

which is acknowledged by many as the work which launched modern environmentalism. 

Carson's book reported on on toxicology, ecology and epidemology and 

that agricultural pesticides were building to catastrophic levels. This was followed by more 

scientific establishing that human interaction with the was reaching levels 

where support mechanisms be permanently damaged. Institutions as 

the Club of Rome, United Nations Education, Scientific and Cultural Organisation (UNESCO) 

and Friends of the promoted environmental issues as a global concern during the 1 

and enlarged environmental concerns beyond nature conservation to include consideration of 

human quality of life and human-ecosystem interactions as well. 

In early 1970's reports increasing pollution and uncontrolled population growth began 

focus environmental debate on the to find a balance in which humans can live in 

harmony with the planet which supports them (Meadows et 1 Ward 1972). 

During the mid-1970's the Bariloche Foundation published its research report "Limits to 

Poverty" (1 which extended the debate to include the different development of the 

northern hemisphere and southern hemisphere, and the poverty established in Third World 

economies. The limits to economic growth and limitations in the use of resources were 

simultaneously beginning to be investigated by economists such as Schumacher (1974); Solow 

(1974) Daly (1977). differing reinforced call for political mobilisation 

on environmental ,;::1;;::0 .... ;;;;;::0 

In1980, the . Union the Conservation of Nature and Natura'· (IUCN), 

United Nations Environment Programme (UNEP) and World Wildlife Fund (WWF) published 

Worid Conservation Strategy". This document introduced the term sustainable 

development which it defined as " .. . maintenance of essential ecological processes and life 

support systems, the preselVation genetic diversity, and sustainable utilisation of speCies 

and ecosystems". 

term was later popularised by a report commissioned by World Commission on 

Environment and Development (WCED) under leadership of Norwegian Prime 

Minister, Gro Bruntland. report was "Our Common Future" (WCED, 

1: Introduction Shippey 
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1987) was as a strategy for achieving global sustainability. definition 

for sustainable development in this report was: "development which meets the 

of present without compromising the ability of future generations to their 

own needs" (WCED, 1987, p.8). 

Lele (1991) identified the distinct shift in philosophy between two reports as being 

an attempt to ensure that societal change in addition traditional development 

objectives be included in the objective or constraint of "ecological sustainability" (Lele, 

1991, p.610 quoted in WSU, 1998). 

In UC1:OD43r 1 Prime Minister Bruntland is quoted as saying : 

"There are many dimensions of sustainabiJity. First, it requires elimination 

of poverty and deprivation. Second, it requires the· conservation 

enhancement of resources base which can ensure the 

elimination of poverty is permanent. Third, it requires a broadening of the 

concept of so that it covers not only economic growth, but 

social and cultural development. Fourth, and most importantly, it 

requires unification of economies and ecology in decision-making all 

levels" (Brunt/and 1986 quoted in Murcott, 1997). 

3 

The Earth Summit in Rio de Janerio, 1 was significant in it TnrIATI"IAI' the 

world's governments to discuss what action is required to ensure humankind's long-term 

survival on the planet. However, the ideology of sustainable development as presented at the 

Earth Summit was criticised as being development-centered, imposing a western 

concept development on the rest of the world (Latouche, 1993). It was criticised for 

being based on human-centered concerns, thus neglecting other SOE!CIE~S 

Definitions of the term sustainable development have proliferated the Bruntland Report 

(WCED 1987) and Pezzey (1989) has, for example, developed a ten page list of definitions 

used during the late 1980's and Murcott (1 extends this list to include definitions used 

the early 1 Since 1990's there been a growing debate surrounding 

terminology. In 1991, the IUCN, UNEP WWF published "Caring for the Earth: A strategy for 

Sustainable Living" which challenges the WCED. definition of sustainable development and 

suggests an alternative, namely: "Improving the quality of human life while Jiving within the 

carrying capacity of supporting ecosystems" (IUCN et al., 1991, p10). It adopts the 

sustainability and uses such as living" SOCiety". 

1: Introduction Shippey 
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Prescott-Allen (IUCN,1 

sustainability include 

suggests 

basic goals: 

most definitions of sustainable development and 

III A desirable human condition 

III A durable ecosystem condition 

III Equity 

A challenge arises when attempting to establish criteria against which initiatives towards 

sustainability can measured. What conditions are desirable society? Prescott-Allen 

(lUCN,1999) argues that while there may be general consensus regarding issues such as 

health, basic shelter and education, inclusion of issues such as spiritual, cultural and 

psychological needs are far from agreed. He questions whether it is possible to develop a set of 

criteria which measure 

durability of the ........ r''''''''''T&:lIlrT'I 

1i:li:lI..ICi:I across a range of geographic scales. Measuring 

similar concerns such as of a of 

understanding of the complex relationships between SPE~Cle~s 

and their interaction with human activities. 

habitat, natural flux and evolution, 

Despite our limited knowledge regarding both exact state of our planet, and a possible 

"sustainable" state, an attempt to measure the current situation must necessarily be 

based on current best knowledge. Specialised complex technologies allow measurement of 

quality, quantity and throughput of life-supporting human activities human 

interactions. However, the cumulative effects of these processes, actions interactions need 

to be understood in order to determine whether progress is 

desirable and equitable state. 

The aC,:iaE~mliC literature dealing with indicators of 

made towards a durable, 

and determination of the of 

environment, prOliferated during the 1990's. A literature review is undertaken inthe second 

chapter this dissertation. This literature review details some of the tools developed to provide 

a holistic information to V ... 'd ........ sustainability indices. 

Sustainability implies that natural and social systems operate in relative harmony. This means 

that measurement of interacting as[)ec1ts is required to obtain an understanding of "state 

of the environment". This, however, a amount of information, which is often 

highly scientific and numerical in nature. Because· of its nature and volume. such 

measurements are inaccessible to laymen and decision-makers (Oelofse et al., 1998). 

efforts of many have turned to attempting to information 

and provide an aggregated index that could reported and understood easily. (World Bank 
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1993, 1 1996a, 1993 , UNDP 1 Wackernagel Rees 1996, IUCN 1997a). It 

is on the development of an appropriate aggregated index that this dissertation concentrates. 

This comprises a review of the indicators utilised in the Cape Metropolitan Area for 

the 1 State of the Environment Report together with a proposed method for calculating an 

appropriate ~nt"1r<=>n~lt<=>rt sustainability index. 

1.2. Motivation and Objectives 

Town is home to approximately three million people (CMC, 1999). It is also the main 

in the Cape Floristic Kingdom, which boasts high endemism in fauna (Huntley, 1989). 

The metropolitan authority an R250 000 per annum (C. Haskins Pers. 

Comm., February 2001) on reporting on the state· of environment in order to 

" .. . facilitate setting environmental management priorities and policy options .. . "(CMC, 1 p.2). 

In 1 Cape Metropolitan Council (CMC) published first State of Environment 

report for Year One, 1998, in an attempt to determine the state of the environment for 

the Cape Metropolitan Area (CMA). to F~gure 1.1. This was a document, which 

reports on 14 themes: air quality, water, soils, biota, urbanisation, infrastructure, transportation, 

energy, economy, environmental health, education, safety and security and 

environmental governance. 

Measurements in the document, sometimes even within a theme, are occasionally conflicting, 

leaving reader with no sense of how sound the overall of the is, and 

whether or not the city is achieving sustainability (EE~, }998). 

A critical in a developing such as Africa, is decision-makers are 

required to prioritise in the face of limited resources. Environmental need to 

clearly and understandably reported so that they are seen in a broad context - a critical link to 

wellbeing region. If SOE reporting fails to communicate the inter-linkages and of 

the environment effectively, efforts improve are unlikely to receive the nec:::essal 

resources. If the public and politicians had been provided with a synthesised of the 

results, may be understanding into the seriousness of the environmental problems 

which the CMA 

1: Introduction Shippey 
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4-

INDIAN OCEAN' 

ATLANTIC OCEAN 

t.t: Map oftbe Wesrem Cape showing the location of Cape Town. Nelson's Guides, 
1001 (Inset: Africa sbowing the location ofSoutb Africa in yellow and tbe Western Cape as a red 
dot. CMC,1999) 

It is the apparent lack of an "overall picture" which provided the inspiration for this research. rhis 

thesis aims at investigating a tool which provides a clear index of the region's An index 

which is easily understood and calculated, and is compatible with the type of data already being 

collected within the CMA. After an assessment of available aggregation techniques, the details 

of which can found in the Literature Review {Chapter - a tool called the Barometer of 

Sustainabllity (IUCN, 1997a) was selected as an index for Cape Town. 

"The Berometer is a tool for measuring and communicating a society's wellbeing and progress 

towards sustainability. It provides a systematic way of organising and combining indicators so 

that users draw conclusions about the conditions of people and the ecosystem and the effects 
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of people-ecosystem interactions" (Prescott-Allen in Moldan and Bill harz, 1997, p.133). It 

presents visually the conclusions drawn by the users. The Barometer of Sustainability is shown 

in Figure 1.2. 
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ECOSYSTEM WELLBEING 

Figure 1.2: Barometer of SWitaiDability (Source: WeN, 1997a) 

This selectJon was for several reasons: 

1. tool is highly adaptable and can be tested with almost any selection of 

indicators - this ensured that the CMA data could utilised with adaptation. 

It provided an opportunity for the resulting sustainability index to reflect 

priorities. 

values 

Value judgements are explicit and the tool requires calculations which are 

mathematically uncomplicated thereby broadening the of people who are able 

to critically review the aggregation process. 

The index results are displayed graphically. which is easier for people to 

comprehend (Moore and Dwyer, 1994). 
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The objectives of this are 

• To determine whether it is feasible to use the data already being COlleC[ea in the 

Metropolitan Area to produce a valuable measure of sustain ability, and, to 

identify whether any critical monitoring elements are missing. 

• To determine whether "Barometer of Sustainability" can be used as an analytical 

tool to provide a holistic picture the results gathered for a of the 

Environment so as to assist in an understanding environmental 

(ecosystem & human) in the Cape Metropolitan Area. 

1.3 ofthe Study 

of this is described ..... "' .. "''''. 

• Undertake a review of sustainability indicators and current aggregated 

sustainability measurement techniques; 

• the Barometer of Sustainability as a tool for measuring progress toward 

sustainability; 

• Undertake three workshops with representatives of three different sectors of society, 

",,,,.,,,,,,,1\1' university and students, government officials and environmental non-

governmental organisations. the 1998 CMA to calculate Barometer 

of Sustainability for the CMA with of these groups; 

• Check the sensitivity of the Barometer of Sustainability by introducing the 1 CMA 

indicator into the workshop results; 

• Use of workshops and commentary by partiCipants to critique the 

Barometer of Sustainability; 

• Review the indicators collected for the 1998 CMA SOE using 

Sustainability as a framework for review; 

Chapter 1: Introduction 
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• on CMA ............... .. measures a view to providing guidance for 

..."..,·0.:. .... ,....1"1 and metropolitan environmental 

1.4 Study Area 

Cape Town is a major port city of the Cape, Africa (Figure 1.1). Cape 

Metropolitan is 2 153,7km2 in (Gaffney, 1999) is home to an approximated 

million (CMC, 1999). It is broken down into six sUb-units which, until December 

2000, were individual municipalities which fell within the jurisdiction of the metropolitan 

authority, the Cape Metropolitan Council (Figure 1.3). metropolitan area one 

unified metropolitan authority, the City of 

held in December 

1 Settlement 

Town Administration, after 

Cape Metropolitan Area is surrounded by mountains. Peninsula Mountain 

a rocky spine along peninsula south of the central business (CBD), the 

forms 

Hills and the Holland Mountains are to east. is a plain of flat land "'':'f1,AI.:.t:~n 

mountain which extends the Atlantic Indian oceans which is 

commonly known as 

across the Cape 

Cape Flats. It is along the coastal margin, fringing the peninsula and 

that urban development has occurred. CMA is representative of 

many apartheid cities in that there is a noticeable inequality in the provision of services between 

residential settlements on race and income. The polarised fragmented of 

"'ottlo' ..... o' .... t has not in the years (Watson, 2000). The previously, white 

coloured areas are more formalised, have greater access to services and transport 

than the majority of black settlements. 
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Natural Environment 

Geologically, three major rock types have created the topography of the area. Malmesbury 

Shale, Cape Granite and Mountain Sandstone. erosion of rocks has 

in the relatively shallow nutrient-poor found in Peninsula 2000). 

The plant which evolved have had to adapt to these conditions, in the 

many species. CMA falls within the botanical area of the Cape Floristic Kingdom 

which supports an impressive 4914 endemic species of flora and fauna (HuntleY,1989). Most of 

the mountainous areas are conservation areas, most noticeable of which is Cape 

Peninsula . National Park, which incorporates Peninsula Mountain Chain. park is 

surrounded by urban settlement. 

coastal environment of CMA lies at the junction of two major Southern African marine 

provinces, namely: the cool Namaqua Province on the west and the warmer Agulhas 

Province on the east this results in the marine biology of the area being extremely 

Mn'COr.,·", (CPNP,2000). Many of the found here are endemic to African .AI!::I,·cor., 

1.5 Structure of this Report 

This chapter has given a brief statement of the research problem and an indication of 

methodology as an introduction to the thesis. next section, Chapter 2, current 

literature on the topic of sustainability indicators. Chapter 3 provides a background for the 

of the tool investigated in this thesis, namely, the Barometer of Sustainability. Further, 

it investigates the techniques and philosophy applied to the Barometer of Sustainability. 

Chapter 4 covers the specific methodologies the1:echniques in this including 

the limitations of the ra"',,"!:Ilrl'" Chapter 5 presents the results of the research undertaken. Data 

from the workshop is presented, and the of Sustainability for Cape Town is 

calculated. 6 is a analysis of and a discussion of the findings. It also 

includes on opportunities for utilisation of results. Chapter 7 details the 

conclusions drawn from the research and provides recommendations for future research. 

the Bibliography provides a detailed list of all references used. 
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CHAPTER 2 

LITERATURE REVIEW PART 1: 

Sustainability and Sustainability Indicators - Tools for Measuring 

Progress 

"Every human soctery exhibits a ,.""n.~'nn between a desire to exploit an 

obligation to Some tum to gods to help them, some to more natural 

I"Irrl'&>r~ others to ~"'i.onr'&> technology and managerial ingenuity. "(Tim O'Riodan, 

1990 in 1994). 

12 

Throughout history mankind's attitude Tl"\\JIjr!:lrn the ecosystem. which supports human activity and 

life, has been ambivalent. services and functions of the ecosystem are taken for 

granted, or seen as the enemy natural cause death or of property. Although 

have been cultures which may have espoused ccroperation and co-dependence with 

nature (Smith,1887), the dominant view was that nature be dominated and overcome by 

the ingenuity of man (Goudie. 1990}. There to be no limitation to the resources and 

services nature could provide, as long as man had a way to access 

The industrial revolution the era fossil fuel usage, changing demographics and saw 

mankind "'It ..... i ....... the environment more .............. 1"\1' ..... " .. ' over more quickly than 

ever. During the Century there was a growing awareness that as a SPE~CleiS, 

we the car,:laClty and to trends, tendency destroy our own life 

1962, Carson, 1962, Ward and Dubos, 1972, Meadows et al .1 

Meadows realisation~has prompted research and critical thought aimed 

overcoming this Tl<OIn,nl<Olln .... u to allow our technology and lifestyle to ourselves. 

In view deteriorating environmental conditions, it was a logical that 

concept of sustain ability developed and become widely accepted as a goal of human 

Sustain ability requires humankind uses resources while the 

requirements of future generations (Murcott; 1997). Measuring whether a change in policy or 

action the desired is therefore critical in determining progress towards sustainability. 

2: Literature Review Shippey 
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2.1 Definitions of Sustainable Development and Sustainability 

The Chambers Twenty-first Century Dictionary (1996) defines "sustain" as "to maintain; support 

the life of; to going; prolong." The concept of sustainability therefore implies that an 

individual, community or species, must be viable, in order to maintain or support continued life. 

Bossel (1999) that for our global this implies a of complex. adaptive 

systems, embedded in other complex systems which depend on each other, to sustain or 

life. Maintenance a complex systems to have robustness 

and the ability to adapt to stresses. Without this adaptability, the system may be devastated by a 

in the would th""r.::ot,nr.::o not 

This ability to adapt and evolve must be maintained if are to remain viable i.e. cope with 

their changing surroundings. Thus sustainability not imply a it implies 

ability to remain viable under varying conditions. 

The phrase "sustainable development" was first introduced by International Union for the 

Conservation of Nature and Natural Resources (IUCN), in World Conservation Strategy 

(1980). This document stated that, " ... fordeve/opment to be sustainable it must take account of 

social and ecological factors, as well as economic ones; of the living and non-living resource 

base; and of long term as well as the short term advantages and disadvantages of 

alternative actions· (IUCN et al., 1980, p. 23). 

The World Conservation Strategy (IUCN et al., 1980) focused on ecological sustainability but it 

recognised that the future of ecological systems, was closely linked to social and economic 

activities of man. This interrelationship was highlighted in the Bruntland Report entitled "Our 
, ., ........... 

Common Future" (WCED, 1987). where the was on human development. 

developmenf and intergenerational equity were seen as an integral part ensuring global 

sustainability (Baker et 1997). 

The definition of sustainable development, found in the Bruntland report, has become 

popularised and is quoted together with caveats added in the original 

"Sustainable development is development that meets the needs of the present 

without compro"!ising the ability of future generations to meet their own needs. 

It contains within it two key concepts: 

2: Literature Review Shippey 



Univ
ers

ity
 of

 C
ap

e T
ow

n

• the concept of 'needs,' in parlicular the ~_~_<~~ntt::ll 

poor, to which overriding priority should be given; 

of the world's 

• the idea of limitations imposed by the state of technology and social 

organisation on the environment's ability to meet 

needs. 

and future 

Thus the goals of economic and social development must be defined in terms of 

sustainability in all countries - developed or developing, or 

centrally planned. Interpretations will vaty, but must cerlain general 

must flow from a consensus on basic concept sustainable 

development and on a broad strategic framework for achieving it" (WeED, 1987, 

p.43). 

14 

Since the Bruntland Report. there have been many adaptations of this definition. (1989). 

et a/. (1989) and Murcott (1997) provide extensive of definitions used. 

(1999) notes that the main in definitions is not so much'what is covered but the extent 

the emph asi s to the three ... "'~'''' ........ highlighted in the Bruntland definition, namely, 

meeting human needs; sustaining or keeping intact natural resources ecosystems, and 

that human activities or values can be et al that 

there is a growing tendency to make use of the more general term "sustainability" rather than 

"sustainable development" as the terminology is fraught with rnr,t.:=or,t, 

become less of an objective and more of a pathway or transition. 

2.2 The Need to Measure Our Progress 
. 

the concept 

Sustainability is a complex concept but it is vital for our continued existence. Measuring our 

f"Iri'1 .... r'~c:.~ towards this goal is critical. Deciding how and what to measure 

and the public define sustainability and develop objectives and targets. Measurements help 

prioritise in face changing - It to link past 

and present activities to future goals and targets - indicators are a key tool in this process. 

Indicators provide a structure for evaluating performance and making comparisons over time, 

th.:.,r.:ol-", ensuring that appropriate actions and policies are being implemented. 

Chapter 2: Literature Review Shippey 
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Indicators should: 

l1li Measure change as a means of assessing progress towards achieving or 

goals of sustainable development 1994). 

l1li one to a problem it gets too bad (Hart, 1 

l1li Assist decision~makers to recognise what needs to be done to correct the problem 

(Hart. 1997). 

2.3 Definition of Indicators 

"indicator" comes from Latin verb indicare. which means "to disclose or point out, to 

announce or make publicly known, or to estimate or put a on" 1993 quoted in 

EEU,1 Hammond al., 1995 quoted in Hardi 1 one of us utilises indicators 

in our daily life as a way to accumulate information that informs our example, we 

may watch the temperature, the cloud cover and wind speed to determine whether or not to go 

C!l:IlllInn or we decide that we don't need to do our shopping lunchtime as the shops are 

too crowded. These decisions are based on the information we have accumulated using our 

senses and this information using our experience the world. Indicators 

simple aspects of complex events and systems, thereby allowing us to make informed decisions 

without knowing all information nor understanding system completely. 

selection use of indicators is important, as factors measured must be representative 

that system. If they are not, the information may and may misrepresent status of 

the system. Knowledge of systems which interact to form the world as we know it, is filled with 

uncertainty so we have developed models to attemg.t understand how the components of our 

world models are highly Simplified incomplete. are 

reflections of reality based on imperfect and uncertain models (Meadows D. in Satterthwaite 

1999). 

Indicators can fall into various "."'to,r ........ i ... ., as outlined by Hardi 

An indicator can be: 

(1997, p8). 

l1li a variable the total amount of organically farmed products) .. 

l1li a function variables ( e.g. a 

l1li a quantitative variable 

as recycled vs. total amount of solid 

energy use in kilowatt hours/year, 

product/capita). are most WIClespreta 

2: Literature Review Shippey 
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.. a qualitative variable (e.g. safe-unsafe neighbourhood, participatory-non-participatory 

decision making), this type indicator is important when measuring 

as cultural 

.. a ranking variable (e.g. ac(~eDtab 

highest mortality rate) 

or ma,cce pta 

majority of indicators measure the condition 

training lowest or 

Although give us valuable information, they would not be considered "sustainability 

in and themselves, as they only measure one """'I""""'" Measuring progress 

towards sustainability is complex requires integrated or interlinked sets of indicators or an 

aggregation of indicators at, 1997). 

2.4 Indicators and Indices of Sustainable Development 

Indicators measure one of environment whereas an index is the measurement of 

which are then together . and reported as one overarching 

measurement. An example is the Gross Domestic Product (GOP). Sustainable development is 

ltlfl::lce'[ea and requires multiple to it. 

HI"ICtC::AI (1999) pro,po!ses a number of indicators of sustainable development. 

Indicators or indices of sustainable development should: 

.. guide policies and decisions at all levels society. 

.. be holistic and measure the interactions at an intra- and intersystem level. 

.. be comprehensive and compact, with the smallest set of reliable indicators possible. 

" identify indicators in a participatory manner to represent the visions and values of the 

community or region for which they are developed. 

.. be clearly defined, reproducible, unambiguous, understandable and practical. 

.. assist in the deduction of the viability and sustainability current developments. and 

able to compare development 

The principles which be to measure sustainability in what 

. known as the 8ellagio principles. These principles are highlighted in 80x 2.1. 

Chapter 2: Literature !.l,'''J'''''''' 
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BOX 2.1: BELLAGIO PRINCIPLES 

for ........... "'. Assessment of Progress Toward Development 
(from Hardi, P. and T. Zdan. 1997. p.2-4. Sustainable Development: Principles in Practice. Winnipeg: 

"1. GUIDING ;II!:!<InA'AND GOALS 

Assessment of progress toward sustainable development should: 

... guided by a clear vision of sustainable development and goals that define that vision. 

2. HOLISTIC PERSPECTIVE 

Assessment of progress I£H""~rfJ sustainable development 

... of the system as well as its parts; 

... consider the well-being of social, ecological and economic subsystems, their state as well as 

the direction rate of change state of component and the interaction 

between 

.. consider both positive negative of human in a that reflects the 

costs and benefits for human and ecological systems, both in monetary and non-monetary 

terms. 

3. ESSENTIAL ELEMENTS 

Assessment of progress toward sustainable development should: 

.. consider equity and disparity within the population and between nrIQ'';:AI'Irand future 

generations, dealing with such concems as resource use, over consumption and poverty, 
human rights, access to as <'Inlnrn,nri<'lt", 

... consider the ecological conditions on which life Ut111t11j'U.:5. 

.. consider economic development and other non-market activities that contribute to human and 

social well-being. " 

4. ADEQUA TE SCOPE 

toward sustainable development should: 

.. adopt a time horizon long to capture human and time .::0 .... """'.::0. thus 

r"'.c!nn,nrf.lMrf to current short-term decision-making needs as well as those generations; 

. .. define the of study enough to include not only but also long l1Isl'am~e impacts . 

on people and ecosystems; 

.. build on historic and current conditions to anticipate future conditions: where we want to 

where we could go. 

5. PRACTICAL FOCUS 

Assessment toward sustainable development should be based on: 

• an explicit set of categories or an nm,,,,,n;.<:drlrf rr.amelNlnrl< that links vision and goals to inCJricl5lto/"S 

and assessment criteria; 

... a limited number of key for analysis; a number inc'ic;:;,fOl'S or indicator 

combinations to provide a clearer signal of progress; 

Continued on next page ... 
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Box 2.1 ,y",''''''''''rJ 

III stanai:lra,ISlnla measurement IMn4"'r"""Qrpo;ss~tJ/e to permit COIT/Oiam~On 

III comparing indicator values to tt:u:n.ai~~ rc..r.cr.c.nr'.a values, (all'!-Iv'C>' thresholds or direction of 

as appropriate. 

6. OPENNESS 
of progress toward development 

III the methods and data that are used accessible to all; 

III explicit aI/ judgments, assumptions and uncertainties in data and interpretations. 

7. COMMUNICA TlON 

ASisessmlentof progress toward ;;)U;;:'iLalllaUIf:: dievl'~/Ol)mlent 

III to address the needs of the audience 

III draw from indicators and other tools that are stimulating and serve to engage decision-makers; 

III from the outset, for simplicity in structure and use of clear and plain language. 

8. BROAD PARTICIPATION 
Assessment of progress toward sw~ra,lnRD/R development 

III obtain broad rRfl!rA.<;:Rnj~Rtj( 

including youth, women and Inn/nRinD/.IS pea/ole ensure t".c:>I"',nrln 

III ensure the participation of decision-makers to secure a finn link to adopted POI'ICIE'S 

resulting action. 

9. ONGOING ASSESSMENT 
DrClan~ss TrllAJ'<>rrr sustainable development should: 

III ae"e/C)O a caj)a(~/tv for reOlealrea measurement to t1Ai~Arlmjrll'! trends; 

"iterative, and responsive to PrJ;, .... ,,'''' because """'TQI'Y1'" are complex 

and change frequently; 

III adjust goals, and indicators as are gained; 

III promote development learning and If::f::UIJ,,:;!CK to decision-making. 

10. INSTITUTIONAL 

Continuity of assessing progress toward sustainable development should be 
;>."""rcn by: 

III clearly assigning rS:IJ;OO,nSf,Ollflry and providing ongoing support in the decision-making process; 

III providing institutional capacity for data collection, maintenance and aOI';Un?er.lraClon 

" supporting of local assessment "(Hardi. P. and T. 1 pp.2-4). 

2: Literature .... """"''', .. Shippey 
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Hardi and Zdan (1997) detail how the 8ellagio Principles can guide the selection, 

interpretation and communication of indicators. These principles should be applied 

hOlistically to the measurement of sustainability whether referring to a set of indicators or an 

overarching index. 

An index is a specific type of indicator which represents highly condensed information 

obtained by aggregating data or a set of interlinked indicators (Hardi et a/., 1997). Too much 

information can confuse the user by presenting conflicting trends thus it is sometimes 

beneficial to be able to determine a small number of indices which are able to present a 

comprehensive picture of the state of a multidimensional system being measured. A well­

known example of such an index is the Gross Domestic Product (GDP) which measures the 

total value of production in a country. Another example is the Human Development Index 

(HOI), which contains indicators representing three equally weighted dimensions of human 

development: longevity (life expectancy at birth), knowledge (adult literacy and mean years 

of schooling) and income (purchasing power parity in dollars per capita and income above 

the poverty line) (UNDP, 1996). 

In most cases the indicators being aggregated to form an index are not of equal significance. 

Some types of measurements may be more important than others. Weighting is often used to 

ensure that indicators which are more accurate, or for which a change in the measurement 

has a significant impact on the total system, are correctly reflected in the aggregated 

measurement. 

There are, however, limitations inherent in utilising indicators which must be noted. For 

example, Hardi et a/. (1997) recognise that there is a loss of analytical power as evaluation is 

based on less detailed information. Further, the complexity of the real system may be lost or 

not fully reflected thereby giving a misleading result (Meadows, 1998). It is possible that the 

indicators and indices may be used to evaluate something they do not actually reflect. 

Examples are: using the GDP to measure overall wealth while it actually only measures 

economic output (Hardi, et a/.,1997, p10), or the use of birth rates to reflect availability of 

family planning programmes when they may in fact only reflect the freedom of women to use 

such programmes (Meadows, 1998, p4). 
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Hardi et al. (1997) categorise the methodological and procedural limitations of aggregated 

indices as falling into four catagories. 

(i) Aggregation of data: How can variables, expressed in different units of 

measurement, different time series and different spatial units, be aggregated? 

(ii) Weighting of issues: Aggregation in this context cannot simply be viewed as the 

mathematical average of combined data but a weighted average of individual data. 

Weighting, however, requires value judgements to determine which data is more or 

less important than other data. Weighting therefore needs to be properly justified. 

(iii) Creation of composite indices: Creating measurement techniques for simple 

characterisation of policies and activities, using as few indicators as possible, is an 

operational problem. Composite indices are necessary because of the integrative 

perspective of sustainable development. The problem of these indices is that the 

combination of data is frequently arbitrary. 

(iv) Procedural issues: It is essential to ensure the reliability of data and to ensure the 

appropriate dissemination of data as well as having a large enough budget to cover 

the costs of measurement and data processing. 

Despite these limitations Hardi et a/. (1997) conclude that aggregation and composite indices 

can provide valid judgements about sustainable development policy performance. In order to 

develop an approach as to how indicators should be used and how they should be 

aggregated, it is necessary to develop a model or framework which provides the basis for 

the measurements you undertake. 

2.5 Models and Frameworks of Sustainable Development 

The world is comprised of a complex series of relationships and component systems which 

are necessary for the viability and functioning of the total system. A "systems view" attempts 

to produce an understandable representation of how particular elements of a system interact 

with each other. This requires contemplation, aggregation and condensation of information 

regarding what we have observed in relation to that element or the interaction between 

elements '- the result of this effort is some kind of a model - a mental model, a verbal 

description, or a more formal mathematical or computer model (80ssel,1999). 
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terms, "framework", "model" and "",,,,,,ta,,,,,, used to refer to such a conceptual 

organise the .;::';::'1.11;;<::1 that will define how the world operates, structure that helps select 

and in turn, what indicators can be used to measure it. These frameworks, however, can 

truly capture the complexity of the real world, are therefore a simplified model which 

our current understanding of how things operate. The fact that the model is not a 

complete reflection of the real world means are challenged and have to 

adjusted constantly to accommodate different In"lCO.I"AC!TC! and values. 

are ' ..... "" ... thl five dominant ...... "/'ta.c; 

development and these will 

cat,eaclnsE!d (Hardi et al., 1997) as: 

progress toward 

section. The models 

• Economics-based models, 

• Multiple capital models. 

• Theme-based models, 

• Stress-response-based models, and; 

• Linked human and ecosystem models, 

1 Economics-Based Models 

:nnlr"'lTInl"'lr~nl thinking is dominated by the capitalist """""""...... as the overarching 

resource flows. Economics-based models have over time this 

development will briefly discussed below. A classic approach from economic theory is to 

as a flow of goods and services. Malthus (1766-

1 (1772-1823) introduced was a limit to 

as environmental goods (e.g. high quality 

provided diminishing as their scarcity increased (Pearce & Turner,1990). This 

'environmental limits thinking' provided the basis for the economics-based environmental 

models. or which were not paid for in the production nrl"ll/",I!!>~U:; are 

externalities. Externalities were traditionally not included in the accounts and .,g., .... '" 1;::1;::1 • .11;;;::1 

such as pollution were not included in economic measurements. As awareness 

environmental in the 1960's and 1970's this view of economics was 

challenged and .. .,'"rn'., ........ "."T"'. and social externalities and the 1!!>f1'1,/"'I"'Ir"It use 

natural resources was introduced into models (Pearce & Turner, 1990). 

Several ec(:mClmlics-oa~;ed ITIl"lon':::"IC!. can be found in indicator as 

the Genuine in Cobb in 1995 (Cobb, 2000) $ection 

2.6.1). model underpinnings for the calculation o( the Ecological 
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Footprint in and Rees, 1 

Accounts in World 

section 2.6.2) and 

1993 (see section 2.6.3). 

to amend the 

2.5.2 Multiple Capital Models 

Economists the world as being of different resources or capital. 

types of capital can be defined as 1999 in Satterthwaite, 1999): 

.. Human-made capital (all produced assets generally in financial and 

accounts infrastructure) 

.. Natural capital (stock of environmental assets e.g. soil, water, forests, 

atmosphere) 

.. Human capital (knowledge, skills, education) 

• Social capital (social 

The Bruntland Report (WCED. 1987) definition of sU~itailnalble development 

provision of economic. environmental, human and social for future generations which 

is equivalent to what current generation has access to. The multiple 

however, examine substitutability between types of capital, as is no 

indication what combination of capitals should be for next generation. An application 

/CIII'TI .... n 6.2.4) of this model is the four capitals of the World (World 

Bank, 1 1996a). 

Multi-Component or Theme Models 

Common systemic which have adopted to describe environment 

include the mUlti-component model. the most oemmon of which is the Three-component 

Model (Figure 2.1). components include economic environmental 

There are many variations which each. 

a/. (1997) for example comment that the element may some or all 

cultural. community. health and equity concerns. The environmental field may be 

roC!tril"'tori to narrowly 

related to ecology. 

element addresses tr""t'i,f,1"\ 

ecosystem or 

resources 

economic ,.:I.:I\.IC;:" 

concerns, or more generally be 

environmental development. 

as wealth generation. 

economic 

This three-component model was adopted by at a/. (1 as 

of sustainable development. A slightly different model was introduced by Hammond at 

(1995) for the World Resources Institute (WRI) approach for measuring policy performance 
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referring "',..<: .... iti ... ~11 

frameworks have a similar as "the environment" 

bio-physical realm - in one unit the other aspects 

1"'1"~:or~."'T ... \n", in Although these indicate interaction 

23 

units, they assume .... <:o\,'<:orT .... <:oI,O"'''' some degree of separation between people/society and the 

ecosystem. 

Theme-based are frequently used by community-based sustainable development 

initiatives (Hardi et ,1997). These models often simply compile a suite of indicators which 

reflect the concerns the community regarding a particular theme/issue. Some of the 

indicators which this approach include the Oregon Initiatives (Oregon 

State Progress 1 in Hardi et al.,1997) and (AtKisson, 1999 in 

Satterthwaite, 1 see 2.S.S. and the Index, 

(Samuel-Johnston, 2001) see ::!'IBIC:IICDn 

Figore 2.1: Three "'., .. , ............... '" (lievellop:melilt (Soorce: are~N-K,e1G et 1994) 

economy 

2.2: Four Spheres - UN CSD I:"er'formaillce Measure (Source: IUCN,1999) 

Review Shippey 



Univ
ers

ity
 of

 C
ap

e T
ow

n

24 

2.5.4 Stress-Response IlIIanelfJIII: 

The Stress-Response model referred to as the ··t"",,..l"'Il,t:,I"\'"_I"\''''''''''''''' II",j:O_I",~~r"'l"'In model" or 

the "pressure-state-response model" or the "driving force-state­

information into three broad cateac>nes: 

• information about condition (or state) of the environment; 

• information about human activities (stress, driving forces or pressure) which affect the 

environment; 

• information about human efforts (response) to address environmental problems. 

(ANZECC, 2000). 

Early applications of Stres!;i-FitesoOI1S Models were adopted in, 

management field 1 

the environment on OeCJOUB. In 1 

in Hardi et al. 1997) 

Rapport and Friend, 

the disaster 

ImCIOSE!O by 

environmental It was this early work which laid the foundation of OECD's 

pressure..:state-response model (OECD, 1993) and more recently the United Nations 

Commission on Development (UN CSD,1996) version, see Section 2.6.7. This 

model is driven by recognition that stress imposed by human activity 

chemical and biological attributes. It assumes that with adequate 

induced impacts can mitigated and lor prevented. 

2.5.5 Linked Human/Ecosystem Wellbeing Models 

physical, 

the "stress" 

This model was developed to apply system ideas simultaneously to the goal of maintaining 

or improving and ecosystem wellbeing. Initially National Round 

on Economy developed by 

HI"'I11nA (1995). Four 

wellbeing, (Hardi & 

of indicator were. identified as t"ritiit"<:1I 

997, pp.64-65) namely: 

a.measure of ... 

• 
• 

• 

Rr.f").<:IJ:.<lfRim (indicators faCilitating an assessment of t:>.t"I'\CH/,C'l't:>.lf'n wellbeing); 

(indicators faCilitating an assessment 

ntArt~t'j:O between people and 

,t"<:1, ...... .,. faCilitating an assessment of human WeliOElllnO 

hjQ,r,jQ,fltc< and stresses . 

and 

• (indicators facilitating an assessment system properties and 

providing an integrated perspective for current and antiCipatory analysis). 

of Sustainability (Section 2.6.8) is an adaptation of the linked humanl 

""r-""'''''''Tg,rn model and will be examined briefly in this chapter in detail in Chapter 3. 
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The usefulness of these models lies in their ability to assist in the selection of indicators and 

to highlight indicators which do not reflect current priorities but may emerge in the future. 

Hardi et al. (1997) comment that an effective framework serves as a template to be revisited 

from time to time as a test of current priorities. The models described above result from 

different focuses on one or other aspect of the same issue. In real world applications, 

different aspects of these models are often combined to produce a richer base model for 

indicator selection. This review serves to highlight the dominant models for Sustainable 

Development indicator selection against which to select an approach for the Cape 

Metropolitan Area SOE. 

2.6 The Search for Sustainability Indices 

The 1992 Earth Summit Agenda 21 is considered to be the action plan for governments 

attempting to address sustainability issues. Section 40.4 of Agenda 21 states that indicators 

of sustainable development need to be developed to provide solid bases for decision-making 

at ali levels and to contribute to a self-regulating sustainability of integrated environment and 

development systems. This section describes some measurement tools which are currently 

available for various levels of sustainable development measurement ranging from national 

to regional and to local levels, Different tools have been adopted by different sectors and 

nations, however, there has yet to be consensus on a single approach which addresses 

sectoral and regional concerns. 

2.6.1 Genuine Progress Indicator 

The shortcomings of gross domestic product (GOP) to measure welfare or wellbeing has 

been the incentive for the development of a tool known as the Genuine Progress Indicator 

(GPI). The GPI wa~'- developed by Cobb et ill. in 1995 to ensure that soCial wellbeing was 

included into the measurement of wealth as measured by GOP calculations. 

"The problem with the GOP is that it does not make any distinction between 

economic transactions that add to wellbeing and those that diminish it, and it ignores 

contributions which do not have market transactions, such as those of families, 

communities and the natural environment. As a result, the GOP often masks the 

breakdown of social structures and natural habitat and, in many cases, it portrays this 

breakdown as an economic gain" (Hardi et al., 1997, p38). 
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For example, money which is spent on private and lawyers because of crime is a 

sign of loss of wellbeing in a community than an addition to it. Likewise environmental 

cleanup operations resulting from polluting industries are included in the GOP when it should 

be subtracted from the GOP a of net benefit rather than simply a 

statement of expenditure (Hardi.1 

the GOP ignores (Refer to Table 

GPI uses 20 aspects of economic life which 

). Then it integrates these factors into a composite 

measure so that the benefits of economic activity may be weighed against the 

activity. 

The GPI adds consumed then subtracts 

of expense I:::Ii:tlI:::U 

• 
• social costs 

• depreciation An',lIrl'\nnr"lAr'Tl:31 ... "'''', ....... and natural resources 

Table 2.1: Components of Progress Indicator 

Item 
Personal consum 
Income distribution 
Value of household work and 
Value of volunteer work 
Services of consumer 
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An advantage of the tool is that it provides for economic contributions for aspects which were 

previously ignored by the calculation of the GOP. It also weighs the economic activity 

against the real costs of such activities. Further market and non-market activities are dealt 

with within a single framework which gives a long-term perspective (Hardi & Barg, 1997). 

Hardi and Barg (1997) argue that a limitation of this tool is that the value of non-market 

products and services is difficult to measure and the assignment of negative and positive 

values to contributing factors as shown above in Table 2.1 is value laden. 

2.6.2 The Ecological Footprint Model 

The Ecological Footprint (EF) Model (Wackernagel and Rees, 1996) is a tool which 

calculates the productive land area required to sustain resource consumption and waste 

assimilation requirements for a defined entity (person, city, nation, human population or 

economy), in a single aggregate index. Wackernagel and Rees (1996) calculate the EF of 

Vancouver (through its water, energy and waste disposal demands) to be 14 times the 

geographic area of the city. 

This model postulates a "fair earths hare" (total productive land area divided by world 

population) of 1.5ha apiece - a number which obviously decreases as the world population 

grows. The EF is therefore a function' of the population and the per capita material 

consumption. The model assumes that all types of energy, material consumption and waste 

discharge require the productive or absorptive capacity of a finite area of land and water, and 

calculation of the model requires the incorporation of relevant income, prevailing values, 

socio-cultural factors and technology for the area of study (Hardi et a/., 1997). 

An advantage of the EF is that itis a powerful a-nd easy to understand tool. It is also stro-ngly 

linked to issues of equity. Another advantage is the use of land as the numerator rather than 

a money or energy measure. It associates the measurement with a commodity which is fixed 

and universally recognised. 

Hardi and Barg (1997) note that the calculation scheme needs to be more dynamic to be 

able to more accurately predict future footprints. The simplification of the calculation 

methodology can result in over-optimistic estimates which Wackernagel and Rees (1996) 

warn of. Another limitation is that it only considers the effect of economic decisions with 

respect to resource use on the environment. 
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2.6.3 Greening the System of National Accounts 

Economic measures such as the measure economic wealth ignore 

environmental, and institutional of a and are an incomplete 

measure welfare. Internationally has an effort integrate economic accounting 

and environmental accounting. Bartelmus (1999) outlines approach of 

accounting as the following: 

a) Segregation elaboration of all environmental-related flows and stocks of traditional 

accounts - the purpose of is to environmental expenditures 

separately money spent compensate the impacts economic 

growth. 

b) Linkage of physical asset accounts with monetary accounts and balance ",".".ar", 

physical accounts covering the total stock reserves natural and the 

changes These also become known as material/energy flow accounts. 

c) Assessment of environmental costs and benefits - Costing and use of natural 

resources, noting changes in environmental quality. 

d) Accounting for mai'1tenance of tangible wealth - the concept of capital is extended 

to include natural as well as human-made capital. concept of capital formation is 

therefore broadened as concepts of scarcity and non-renewability of capital are 

included. 

,r.o''YIO .... , of indicators of environmentally adjusted product ana'·' 

income - costs depletion of natural resources and in environmental quality 

are accounted for in a modified domestic product. 

(Bartelmus 1999, in Moldan and 1999) 

Environmental components are thus added to accounting methods. The greatest 

challenge of this approach, however, remains in the valuation environmental aspects. 

Hardi 8arg (1997) note that an advantage of this tool is that the environmental data is 

related to individual economic sectors. This can provide insights for resource managers and 

provides an empirical developing other sustainability indicators. addition 
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satellite accounts is acceptable to economic -makers as such this method has 

the 

decisions. 

to integrate indicators that the depletion natural capital into economic 

A limitation of tool is that the changes to the system of National Accounts does not focus 

rather each sub-system uses own set of ,'"'''' ......... .,. Also the relationship 

between economic and environmental is mostly focused on biophysical aspects and 

resource utilisation. This focus means that the human social aspects not to 

covered. Most importantly tool remains controversial and been little in 

incorporating this national level (Hardi & Barg,1997)~ 

2.6.4' The World Bank's Measure of the Wealth of Nations 

The World Bank began experimenting with monitoring progress towards 

development in the 990's (World Bank, 1995,1996a). World Bank attempted to 

measure the. wealth of nations by measuring the natural capital (resources) relative to 

produced (human-made capital) and human resources and human capital) 

(See 2.5.2). 

"Measure 'of the Wealth of Nations" compared the different types of capitals through 

indicators from the study of integrated economic and environmental accounting. Natural 

capitals are measured through agricultural cropland, pastural timber, non-timber 

tn,.,:.~t~ protected areas and non-renewable materials. 

Human-made capital is measured from fixed formation (including machinery and 

transport equipment), buildings, construction and urban land. Social is measured 

relationships and institutions of society (social integration, mobility, political 

freedom) as well as growth, equity and poverty alleviation. Human capital is measured 

through of education health (Ufe expectancy). 

Indicators are selected these categories as a monetised value. Trends are then 

measured by "genuine savings" as a of adjusted GNP. Where the adjustment 

includes natural damage caused by pollution is indicated as minuses, 

and spending on education as a 

Chapter 2: Literature Review Shippey 



Univ
ers

ity
 of

 C
ap

e T
ow

n

30 

A benefit of the tool is that it is easily understood as the concept of capital is extended to 

natural, human and social fields. The methodology is based on balance sheet calculations for 

national accounts and has clear policy relevance which makes it acceptable to a wide 

audience. It also expresses indicators in comparable units which makes aggregation easy 

(Hardi & Barg,1997). 

A distinct limita~ion is that the calculations are highly advanced and difficult to understand 

and the presentation of the information is not transparent, as indicators are not presented in 

a matrix or other format. The tool focuses entirely on monetised values and therefore only 

those elements which can be expressed in money terms can be adequately addressed. 

Hardi and Barg (1997) comment that measurements in the field of social capital are not well 

testedwhich limit the applicability of the tool as a sustainability measure. 

2.6.5 Sustainable Seattle 

Sustainable Seattle was initiated in 1991 as a community-based initiative to question the 

environmental, social and economic problems facing Seattle's long-term wellbeing (AtKisson, 

1996 in Satterthwaite, 1999). The multi-stakeholder initiative organised a task team which 

developed a set of draft indicators which were then taken to a wider audience in the form of a 

civic panel. The civic panel reviewed the draft indicators and narrowed the list and 

categorised the indicators into issues. The task team was then instructed to undertake a 

technical review of the indicators and further narrow the indicator list based on the availability 

of data and accessibility of the information to the general public. The indicators were then 

distributed to the public. 

Sustainable Seattle created a list of 40 indicators which were distributed to the public in the 

categories of environment, population and resources, economy, youth and education and 

health and community. This project utilised local resources and knowledge to determine 

indicators relevant to local users and was widely accepted due tothe participatory nature of 

the approach (AtKisson. 1996). 

An advantage of this tool is that the indicators are identified in a multi-stakeholder process. 

The structure is deSigned to be open for regular modification and updates. The categories 

and indicators utilised reflect community priorities thereby recognising the importance of 

value judgements in measuring sustainability. The indicators are designed to be useful, 

educational and accessible to the public. 
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A limitation of the tool is that some of the InClllca1:ors cannot be presented in a time series so 

comparisons over time are difficult. Hardi (1997) comment that the limitations of the 

process are that it not emphasis target that judgements used to 

select indicators are not made explicit. 

2.6.6 Environmental Sustainability Index 

The Environmental Sustainability Index was an 

Tomorrow Environment of World 

2001). The progress toward sustainability is on 

which combines a total of It 

• Environmental systems: air, water and soil, 

• Stress on environmental systems: pollution and 

• Human vulnerability in the form of loss of food, shelter 

• Social and institutional capacity: ability to deal with flux 

• Global stewardship: ability and willingness to 
S~:('Ve.. I bib' d'·t . vere goa resources e.g. 10 IverSI y conventions. 

the Leaders for 

Forum (Samuel-Johnston, 

core indicators each of 

areas: 

to 

in collective efforts to 

ESI is calculated by taking the average of the 'nn"1"''''.' ....... ''' across into 

of 

five 

areas. These are then converted to a standard normal ... "::or' ..... .::.r\'I" for five focus 

areas given above (Samuel-Johnston, 2001), The 

Figure 2.5. 

for South Africa is shown below in 

ErwlronmentaJ Sysfems 

Social and 
Institutional . Capacity '"--____ ..JI 

Figure 2.3: 2001 Environmental Sustainability Index for South Africa 

Source: Samuel-Johnston, 2001, Annex 5 Country Profiles) 
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An advantage of the tool is that it focuses on a selection of variables which are already 

widely collected ensuring comparability between regions. The five focus areas form a stable 

basis for sustainability by integrating human, social and ecosystem functions. The graphical 

output display is reasonably intuitive and quickly communicates the state of the system. 

The calculations are however are highly advanced and difficult to understand which is a 

limitation and the tool requires information on a minimum of 67 variables many of which were 

not available for even the ESI 2001 study. 

2.6.7 UN CSD Indicators 

The United Nations Department for Policy Co-ordination and Sustainable Development 

adopted a work programme in 1995 which included a list of over 130 indicators which are 

grouped according to Agenda 21 chapters, in four main sectors, namely, social, economic, 

environmental, and institutional indicators. Wherever possible, indicators were developed to 

measure each component specified in Agenda 21 (Luxem and Bryld 1997 in Moldan and 

Billharz. 1997). 

The model assumes a causal relationship between human activities and changes in the state 

of the environment. It therefore assumes that with adequate response (policy change) the 

impacts can be mitigated. The "driving force" therefore is human activity, the "state" shows 

the condition or status of the environment (natural and social). Response indicators reflect 

policy options and other responses to change in the "state" (UN CSD, 1996). Examples of 

the indicators used are given in Table 2.2. 

The initial list of indicators was seen as a working list which was expected to 'be developed· 

and updated over time. The UN Department of Policy Co-ordination and Sustainable 

Development developed methodology for the application of each of the indicators to assist 

countries in utilising this tool. 
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Table 2.2: The CSD Framework of Indicators of Sustainable Development 

Category Chapters of Driving Force State Indicators Response 
Agenda 21 Indicators Indicators 

Social Chp 3,5 -7, e.g. Population Population density GDP Spent 
36 growth rate on education 

Economic Chp e.g. Capital Share of Technical co-
2,4,33,34 goods imports environmentally operation 

sound capital grants 
goods imports 

Environmental Chp 9-20,22 e.g. Annual Groundwater Waste-water 
withdrawals of reserves treatment 
ground and coverage 
surface water 

Institutional Chp 8, 23~32, e.g. - Potential Scientists Expenditure 
35,37- 40, and engineers per on R&D as a 

million population percentage 
of GOP 

Source: Adapted from Moldan & Billharz.1997 Box 2L Bryld. 

The use of Agenda 21 categories is practical since it acts as a checklist to ensure that 

measurement covers a wide range of elements. The methodology sheets, which assist with 

implementation, are a benefit. The tool provides some flexibility as the full list provided in the 

methodology sheets can be seen as a "menu" from which countries can select appropriate 

indicators. A limitation however is that no method of selecting from the available menu is 

provided. 

Another limitation of the tool is the large set of approximately 140 indicators, many of which 

are not geared toward decision-making. Also there has been no attempt at aggregation 

measures. Hardi and Barg (1997) comment that the OFISIR approach oversimplifies 

interlinkages and relationships amongst issues. It.-ts Gften ambiguous whether an indicator 

. represents a driving force or a state e.g .. unemployment. There are often multiple pressures .. 

for most states and multiple states for most pressures. e.g. fish populations are not only 

affected by fishing but also by pollution, weather, global warming, competition and nutrient 

availability. The tool lacks a holistic perspective and does not provide a measure of progress. 

2.6.8 The Barometer of Sustainability 

Prescott-Allen (1995) developed the tool "The Barometer of Sustainability" which assesses a 

region's progress toward sustainability through the systematic integration of economic, 

biophysical and social health indicators. It presents the outcome visually, providing an 

immediate picture of the human and ecosystem wellbeing. The calculation of the Barometer 
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of Sustainability requires people to state explicitly their 

ecosystem wellbeing so that calculated sustainability ratings can 

levels. The Barometer of Sustainability is a combination of 

measured individually by their respective indices (Hardi 

about human and 

against desired 

and human wellbeing, 

p. 51). Chapter 3 

H 
U 
M 
A 
N 

W 
E 
L 
L 
B 
E 
I 
N 
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details the Barometer of Sustainability process. 

Figure 2.4 : Barometer of ~U!mumll[)Ullty 

1997) 

WELLBEING 

(Source: Prescott-Allen in Moldan and 

The index of eC()SVSlem measures trends as a function of land, 

biodiversity and resource use The index of human wellbeing is a function of 

well ness education, unemployment, poverty, earnings on 

one hand, on (Prescott-Allen 1 in Moldan & 

Bill harz, 1997). 

An advantage of this tool is that it captures the holistic character of sustainable 1'1<:>',/<:>1' ... ,., ..... <:>."11' 

through the and the human system. The graphic for 

presentation is 

analysis. Another 

2: 

understood and communicable and opportunities exist for comparative 

,"' .... t"',."" is that the indices are combined therefore information is not lost 
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i.e. an improvement in one factor does not mask a decline in the other. The Barometer also 

requires explicit statement of values used to set goals. It uses an integrated percentage 

scale for performance measurement, which is easy to use for calculations and easily 

understood. However, the scale is arbitrarily selected, and uncertainty in calculations is high. 

Hardi and Barg (1997) comment that is a limitation that the weighting of indicators is left to 

the discretion of the researcher and/or public. Also the calculations can be made only if 

numerical target values or standards are available or can be created and therefore 

indicators, which cannot provide numerical targets, are excluded. 

2.7 Selection of an Appropriate Tool for this Case Study 

The literature and framework review given in this chapter provides a background for the 

selection of the Barometer of Sustainability as an appropriate tool for use in the further 

consideration of the Cape Metropolitan Area State of the Environment Indicators. 

Table 2.3 summarises the advantages and disadvantages of the models examined in this 

chapter. 
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Table 2.3: Table of Advanta, 
1· 

Index 

Genuine Progress 

Indicator 

Ecological Footprint 

Greening of the 

System of National 

Accounts 

The World Bank's 

Measure of the 

Wealth of Nations 

Sustainable Seattle 

Environmental 

Sustainability Index 

UN eso Indicators 

" Advantages I 
• GPI estimates economic cor1;,. 

• The GPI weighs economic aIrs is value laden. . 

.. The GPI provides values fot, 
• GPI provides a 'VI '1:1-'''''' pel 

.. The Ecological Footprint is Pdict future i ' ...... 'f"" ,,,.. . 

.. The use of land is the numer) resourca use on the environment 

~istic estimates. . 

.. Environmental data related tlntegralion. Each sUb-system uses its own set of indicators. 
. I 

.. Addition of satellite accountiissues- mostly biophysical aspects and resource utilisation. 

.. Method has the capacity to il 
I 

.. Provides an empirical base fhallevel and it remains controversial. 

I 
.. The concept of capital exper d. 

focused westem culture. lose elements which can be expressed in money terms. 
. I . 

.. Methodology IS based on baa matrix or other format. 

.. It expresses indicators in col . 
I 

.. Indicators are identified in a """'1''''' isons over time are difficult. 

.. The structure is designed to . 

.. Categories and indicators re 

.. Indicators are ",,,,,,,\,t, IvY to 1 

.. Selection of variables which: 

00 · d·1 .. Five focus areas ..go In IC 

.. The \:I' "'I" """'" output displa~ 
• The use of agenda 21 categl 

range of elements. !d as there is no attempt at aggregation 
• I 

.. Methodology sheets assist 'It I . 

.. The full list can be seen as acting from the available menu. 

amongst issues. It is often ambiguous whether an indicator 

I 

36 

lates for most pressures. e.g. fish populations are not only affected by . 

and nutrient availability. 

Barometer of 

Sustainability 

.. It captures the holistic charahdlor public. 
i 

human lards are available or can be created. 

.. Indices are combined theref'n is 

the other. ! 
.• I .. eXist ,or prese, 

I 
" It statement 

. I 
" It uses an" "",,,,a,,,,,,, percen1 

- 1 

(Adapted from Hardl ! 
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In to justify of a model. however. it is necessary review the 

objectives for this study for good sustainability 

indicators. 1999 criteria (refer to Section 2.4) and the Bellagio Principles (Box 

provide the guidelines such guidelines have been used to 

the on the following categories in 2.4: 

Holistic 

model a clear vision of sustainability? 

Does assessment consider the wellbeing of the whole system as well as 

Adequate 

it include ,..."",,,,.,,1 .. of equity. human and wellbeing as well as ecosystem 

carrying capacity? 

Doe~ the model have a ~ong enough time horizon? 

are methods and data 

How explicit are judgements, assumptions and uncertainties? 

"''1'1',01''1'1'1.14 Communication: 

How well the model '"-I1"!('~r .. c~Cl: the users? 

Does the use a simple and plain language? 

Is broad participation a key elements of the model? 

Institutional Capacity: 

Is there capacity for repeated use of the tool? 

Is the data . by this tool ·collected? 

2: Literature Shippey 
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The ratings given by the number of are stars indicated for each model. 

**** Excellent 

*** 
** Fair 

* Poor 

Table Comparative ratings-for models 

Index Holistic Adequate Openness Effective Institutional 
Perspective Scope Communication Capacity 

Genuine P"''''!:I' ...... ** *** * *w * 
•. ..I:. 
IUUII.PClI.UI 

*** *** * 
Greening of the * * * * * 
System of National 
Accounts 

Measure of the * * * * * 
Wealth of Nations 

Sustainable Seattle ** 
Environmental *** ** ** *** ** 
Sustainability Index 

LIN CSO Indicators **** ** *** ** 
Barometer of ** *** 
Sustainabi lity 

The objective of this study is to determine whether it is feasible to use the data already being 

collected in the Cape Metropolitan requires a tool which is flexible enough to 

... utilise the the Year One (1998) State of the Environment 

Report. The tool is to be able to assist in identifying any critical missing 

monitoring elements. And, finally, to produce a meaningful measure of progress toward 

sustainability which can 

Based on 

which allows 

graphic output 

The next chapter IVvU;::'~;;::' 

the tool by the IUCN 

Chapter 2: Literature ....... "" ... \A' 

rc.rr,,',\1"1 and communicated to others. 

the Barometer of Sustainability is the only tool 

without significant manipulation. It also produces a 

as a measure of sustainability. 

of Sustainability. It details the development 

supporting framework and assumptions 
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CHAPTER 3 

LITERATURE REVIEW PART II: 

Barometer of Sustainability 

"The main use of Barometer is to combine indicators - enabling 

users to draw broad conclusions from an array of often confusing and 

contradictory signals. As it can be employed in a variety of 

methods. An additional use is as a communication 

helping people to consider people the ecosystem together" (IUCN, 

1997a, p1). 

40 

A Tools Training "An to Assessing Progress toward 

Sustainability" was in 1997 as a result of a joint project the International 

Union for Conservation of Nature and Natural Resources (IUCN) and the 

International Development Research Centre (IDRC). series contained volumes 

illustrating various tools which could applied for measuring progress toward sustainability. 

One approaches was a tool display graphically was 

termed the Barometer of Sustainability. 

"The Barometer of Sustainability is a tool for measuring and communicating a 

wellbeing progress toward sustain ability. It a systematic 

way of organising and combining indicators so that users can draw 

conclusions about the conditions of people and the ecosystem and the erre!crs 

of people-ecosystem interactions. It presents conclusions visually, providing 

,..".ITUi .... - from a to head of state with an immediate picture of 

human and wellbein(l'" (lUCN, 1997a, p1). 

The underlying approach of Progress towards Sustainability" was to create tools 

which could be adapted local circumstances different regional and which are 

upeople~focused". The are: 

.. Recognition of the "wholeness" of the environment. including people and the ecosystem. 

.. Recognition that appropriate indicators should selected with thorough understanding 

the dynamics of system. 

.. Realisation that opportunities should created for groups to reflect and learn as 

institutions. 
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system was successfully a local level in Zimbabwe, India and Columbia during 

1997-1998 and 

"Wellbeing of Nations" 

applied to 185 countries at a national level in the book 

published in 2001. 

Framework Assumptions 

The relies on a particular framework of environment. 

understand this framework, it is useful to consider common approaches which provide the 

framework for discussed in Section 2.5. The of Sustainability falls under 

the category of Linked Human/Ecosystem Wellbeing Models. 

author, Robert {IUCN,1 that multi-component as 

the three and four component frameworks as discussed in Section 2.5 allow for a system of 

double or even triple counting of human issues. In three-component model (see section 

2.5.3 and Figure 2.1), for a change in human condition (economy and c:trll~I""lr\l 

may be counted as important as a change in environmental 

(environment) it reflects in as many ",,,,M,,,,,,.,,,, Bruntland ................ .. 

(WCED,1987) definition of sustainability implies a of emphasis between human and 

environmental systems. With this asa basic assumption IUCN have developed a framework 

which is described as of Sustainability" (Figure 3.1). 

Figure Sustainability "U~'IIJIU'''' from meN, (15) 

In metaphor an people depend on the ecosystem much as the yolk an egg is 

surrounded and sUI:m(utStCl by the In turn, the white of egg will not healthy if the 

yolk is rotten. "Just as an egg can only be good if yolk and white are good, so a society 

can well and sustainable only if both people and the ecosystem are well" (lUeN,1999, 

3: Barometer Shippey 
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This "dual element" 

interdependence and 

nnln:;.a,,,. conceptualised in the "egg sustainability" implies a sense 

in human development conservation 

be compared. (IUCN,1999) argues that a is more likely to 

sustainable if human wellbeing is high and ecosystem is 

With the Barometer 

c:.\lC~T"'lm and the 

nrr!nr'::I>c:.~ toward 

it is possible to determine the wellbeing of the human 

on the environment. It is 

without having to determine 

would sustainable for any particular situation. The measure 

IJV;::';;,)IIJIC to comment on the 

1"'If'/:'I"iCl,'" conditions which 

proposed is a simple 

measure of human wellbeing unit of ecosystem stress (IUCN,1 

As mentioned earlier, the creators, the IUCN, strongly 

decision-makers and the local community, in establishing 

performance criteria; the weighting indicators 

of the one is able to include 

inclusion of 

to be used; the 

and in the 

and objectives 

into is desirable as it is their wellbeing and progress 

sustainability which is being measured. For the purposes of this study, the group 

to determine the Barometer will referred to as the reference group. 

Hierarchy of Information 

Barometer of Sustainability is an index which is aggregated 

indicators which account for 

sustainabmty" can be considered the 

levels of information 

system), 

a hierarchy of 

of 

elements a 

tWo subsystems are ecosystem wellbeing. 

Level 1- System 

Level 2-

and Subsystem Levels of the uar'Ometel Hierarchy 
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This clearly specifies the two elements of concern when measuring sustainability. Each 

subsystem can be regarded as an aggregation of several other factors which are called 

dimensions. A structure was adopted by the IUCN for the Wellbeing of Nations Report 

(IUCN, 1999), termed the System Assessment Method (SAM) which contains five human 

dimensions and five ecosystem dimensions. This common framework allows assessments to 

remain flexible and to be adapted to local conditions at an issue level while remaining 

comparable with other assessments and ensuring that a wide range of sustainability 

concerns are included. The SAM is recommended by the IUCN to ensure that Barometer 

results are comparable across projects, but this group of dimensions does not have to be 

used. Figure 3.3 shows the common framework dimensions for the ecosystem subsystem 

and Figure 3.4 shows the common framework for the human subsystem. 

Land Water Air 
Species & 

Populations 
Resource 

Use 

Figure 3.3: System Assessment Method - Common Framework for the Ecosystem Dimension 

Level of the Barometer of Sustainability Hierarchy (adapted from IUCN,1999) 

Health & 
Population Wealth Knowledge & 

Culture Community Equity 

Figure 3.4: System Assessment Method - Common Framework for the Human System 

Dimension Level ofthe Barometer of Sustain ability Hierarchy (adapted from IUCN,1999) 
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dimension in turn can unpacked into a of of the issues may, in 

turn, be unpacked into ;;:o ..... r';;:o;;:o .... ~;;;;:o and so on. Box 3.1 contains the definitions provided by 

the IUCN for each of dimensions. Figure 3.5 is an example of how the Barometer might 

be aggregated from of information to the most system level a 

reference group. Each 

framework it falls into. 

information is an indicator no which level of the 

BOX 3.1 

mCN System Assessment Method Dimension Definitions (IUCN, 1999, p1) 

ec()systems including their modification, conversion degradation. 

quality and the global ""f....., ..... "'.'k,'''r .. 

1"1""=-...,,,'1'\1 and quality of inland water marine ecosystems: modification by dams, 
nit'n,,,,nitQ pollution and water withdrawal. 

.... n.,·rnv and materials, waste generation and disposal, recycling, resource sectors as agriculture, 
timber. mining and hunting. 

sPE~ciels and wild and aOlne:stlcate:(j diversity and quality hJ:lt\itJ:l:tQ 

needs for food, water, and 

Physical and mental health; disease, mortality, fertility, population growth. 

Distribution benefits and burdens between 
groups and other social divisions. 

COMMUNITY 

and 

Rights and Tre>,=>nr1,m", nrn"e>rn,J:lnt'e> institutions, peace, 

"'"",Rrln households, ethnic 

civil 

Education, state of knowledge about people and the ecosystem, communication, systems of belief and 

expression. 
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ECOSYSTEM 
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SYSTEM SYSTEM 
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--
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level 3 - .:. ' ......... ,.. ...... 
I I I J 

Resource No. 
Health & land Air 

Use 
& Wealth 

&Cultu; ... , 
Population 

----------- ------- -------- - -------- -- ---------
level 

I I I I I I I 
I Water Household U. No. of new Wetlands Estuaries Rivers ~" 

I Use Economies rate businesses 

---- ------ -- ,- -------- ---------
~ue 

I I I I I I I 
Catchment Household Water SASS4 Disposable Condition Basic 

Runoff water River income of Services ..... "'I'w ...... w 

source Health stock 

~----- -------- ,--------- ----_ ..... _- ---
6 )fS 

I I I l I I I I 
Total 

'Yo of pop. % of pop. % of pop. "/0 of pop. 
Chlorophyll Faecal pH dissolved 

Total Total with water 
with water with waste with 

a coliforms nitrogen Phosphorus borne 
collection electricity oxygen 

lil:AWA"",nA 
!',vn ... v" 

Figure 3.5: oCthe Hierarchical structure of the Barometer of ';'UljUUlli:a 
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3.3 Weighting of the Indicators 

Once the reference group has established a hierarchy for the indicators, each indicator must 

be weighted. An example is given in Figure 3.6 of how indicators can be positioned in 

branches below the dimension level. 1 Weighting places relative importance on those 

indicators which the reference group feels are more important or more accurate. Three kinds 

of weighting can be used: 

• Averaging - if indicators are considered equally important, they are added together and 

the average is taken; 

• Full Weighting - if some are regarded as more important than others, they are weighted 

accordingly relative to their importance before being calculated, and; 

• Veto - if one indicator is judged to be critical, it can receive a veto function , overriding the 

other indicators. 

I 
Wealth 

J --, 
r urChaSing I 
--~~ 

I --I 
Ability ~o I R=-e-la- t4-lv-e- c-o-s-t -, 
purchase of petrol per 
sweets litre 

- ---' 

I Economy i 
I 

I 

~ 
No. of No. of No. of jelly 

chocolates sodas per beans per 
per capita capita per capita per 

er ear year ear 

IncolTi'el 
Distrib~~ 

Figure 3.6: An Example of bow lndicaton can be 
positioned into a Hierarchy Under Dimensions 

I NOTE: The example used in the Figures 3.6-3.10 is the example used during the actual 
explanatory session with participants to describe the Barometer of Sustain ability. It contains fictitious 
indicators and structure so as not to introduce bias when working with the actual data. The blue colour 
allows the path of one indicator to be followed throughout the process. 
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The weighting is conducted for each level of each dimension. On any particular level the 

weightings can add up to no more than 1 or 100%. It is not necessary for the weightings to 

add up to 1 if the indicators are not fully representative of that aspect. Figure 3.7 illustrates 

how weightings need to be assigned to each indicator on each level of the hierarchy. 

This is achieved by requiring the group to agree on the relative importance of each indicator 

on a level. Assigning a percentage value to each indicator indicates the relative importance. 

These percentages must add up to not more than 100% for each level of each dimension. 

Wealth 

1.0 
-

Economy 

1 0.33 

purChaSin~ 
power 

weighting : 0.7 I I 0.3 
Ability to It'<o!Iative C01 
purchase I of petrol per 
sweets , litre 

r- L I I -l 
No. of No. of jelly No. of 

chocolates 
per capita 
per year 

sodas per beans per 
capita per capita per 

year year 

weighting: 0.8 0.1 0.1 

Subsystem 

Dimension 

Issue -- - .----. - - -... -
I 0.33 

~eome 
. Distribution 
L---

----- -

0.33 

Ec onomie 
owth Gr 

Sub-Issue 

Indicator 
-----.- -- ~-

Sub-Indicator 

Figure 3.7: Assigning Weightings to Each Indicator at Each Level of the Hierarchy. (The figure 
above shows just one branch of the hierarchy. Note that the weigh rings on each level add to 1). 
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The only stipulation given by the IlICN (1999) is that, if the System Assessment Method is 

being followed, the ten dimensions must be equally weighted. It is argued that this is 

because all of these aspects are equally necessary in order to say something meaningful 

about sustainability. 

3.4 Setting the ScaJe 

Assessing the state of the environment and progress toward sustainability requires a wide 

range of indicators. Each indicator represents the state of the particular issue that it is 

measuring. Different indicators measure a range of things in different units. For example, in 

water samples, pH conditions are measured on a pH scale but total dissolved oxygen 

content is measured in mm/l. Combining them directly is impossible. A common 

measurement unit is therefore required for the indicators to be combined. The two 

alternatives frequently used, are: 

• a monetary scale and; 

• a performance scale. 

(IUCN,1997a) 

A monetary scale can be used effectively for items which are traded and therefore have a 

market price. Many human and ecosystem indicators, however, have no market price. It is 

extremely difficult to assign a fiscal value to, for example, the existence of a species. To date 

the economic models attempting to deal with this issue have not been able to produce 

monetary values which are commonly accepted for non-market goods and services provided 

by human and natural resources, furthermore, they are often highly technical. This type of 

scale therefore is inappropriate for an index which encourages community participation in its 

development (Meadows, 1998). 

The second alternative is the performance scale. This type of scale is regularly used in the 

field of Multiple Criteria Decision Analysis (MDCA) and is also found in international indicator 

projects such as Sustainable Seattle (AtKisson, 1996). A performance scale allows the 

researcher, decision-makers or public to determine what measurement of a particular 

indicator is acceptable or unacceptable. This sort of performance scale can be linked to 

goals and objectives for particular indicators as set by the community or by decision-makers. 

The IUCN (1997a) suggests that, for the Barometer of Sustainability, it is best if a group 

representing the community develops the performance scale. 
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In the Barometer, the performance criteria need to be set for each indicator so that the units 

in which the indicator was originally measured, can be converted to a performance rating on 

a Barometer point scale. The indicator measurements are then equivalent and can be 

mathematically manipulated. 

It is important to note that the Barometer of Sustainability can only combine indicators to 

which one can assign a performance value. An example of an indicator which can be 

assigned a performance value, is unemployment. It is possible for people to determine 

desirable as well as unacceptable levels of unemployment. Indicators which are neutral or 

are of unknown significance are excluded. For example, purely descriptive indicators, such 

as wind direction or temperature are important for understanding the context and surrounding 

environment but are not valuable as performance indicators as it would be impossible for 

people to assign a desirable and unacceptable level of either of these factors. These types of 

indicators are therefore considered to be neutral indicators. 

Indicators which are of unknown significance are also difficult to place on a performance 

scale. For example, percentage of population in urban areas. "There may be an optimum 

ratio of rural to urban populations, or a society may decide that there is. But until a desirable 

ratio is discovered, or agreed on, the indicator cannot be used' (IUCN,1997a, p6). 

Recognising that there are no performance criteria for particular indicators, or that certain 

types of information are not being measured, may assist in focusing our efforts in 

researching sustainability. Due to the fact that certain types of indicators may be unusable or 

missing from the data set, the Barometer may not adequately cover certain important issues. 

The participants and recipients of the final index must therefore be made aware of what has 

been omitted. 

For those indicators which qualify for performance setting, the scale is set by defining the 

best and worst values for the indicator. Performance of other countries or towns can be 

included if the information is available. In this way the indicators are measured and the 

performance scale is broken into five categories or sectors, which are: "Sad", "Poor", 

"Medium", "OK" and "Good". In order to ensure simplicity this is reflected on a scale of 0-100. 

Refer to Table 3.1. This particular scale has been arbitrarily chosen by the IUCN but it does 

provide a familiar range within which people may work. End points need not always 

encompass the full range of the data. A value lower than the worse result on the scale would 

be given a zero value while performance better than the best would be given a score of 100. 
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TABLE 3.1: Scaling of Indicators 

Sector Barometer Points Indicator Measurement 

Good 81-100 The range of values which would be considered 

'good' or 'sustainable' by the community 

OK 61-80 The range of indicator results which would be 

considered 'ok' or 'mostly sustainable' by the 

community 

Medium 41-60 The range of indicator results which would be 

considered 'medium' by the community 

Poor 21-40 The range of indicator results which would be 

considered 'poor' or 'mostly unsustainable' by the 

community 

Bad 1-20 The range of indicator results which would be 

considered 'bad' or 'unsustainable' by the 

community 

3.5 Calculating Barometer Points 

As explained earlier the Barometer has a 0-100 scale which is divided into sectors of 20 

points each. The user must define the indicator measurement range for each of the sectors. 

The scale needs to be set for each indicator. This involves defining the best and the worst 

values for that indicator. An approach suggested, is to select the end points as the best and 

worst that encompass the range of performance- that has been experienced in the recent 

past and can be experienced in the foreseeable future. The worst performance is given a 

zero score and the best receives a score of 100. 

"Converting indicators to the Barometer scale maintains a process of more 

clearly defining what we mean by human wellbeing and ecosystem wellbeing. 

It obliges people to state explicitly their assumptions about the significance of 

the indicator for human or ecosystem wellbeing, and the levels of achievement 

that would be ideal, desirable, acceptable, unacceptable, or disastrous" 

(IUCN, 1997a, p10). 
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The basic scaling operation occurs in the following manner. Using life expectancy as an 

example, a reference group would be asked what life expectancy would fall into each of the 

performance categories. The reference group would establish an indicator scale (See Table 

3.2), which is used to determine the performance of the indicators actual measurement. 

Table 3.2: Example of Life Expectancy as an Indicator 

Sector Points on scale Indicators result 

(yrs) 

Good 81-100 76-85 

OK 61-80 66-75 

Medium 41-60 56-65 

Poor 21-40 46-55 

Bad 1-20 26-45 

If the actual life expectancy measured was 63, a simple calculation is carried out to convert 

actual measurement on the indicator scale into barometer points. The equation is as follows: 

[(actual - min) + (max - min) ] x sector points + max points of previous sector 
(Adapted from IUCN 1997a) 

NOTE: Scores are rounded to the nearest whole number and " ... when calculating scores 

within sectors, the maximum is the maximum of the sector concerned but the minimum is 

the maximum of the sector below it. This is be,Eal.!se the minimum always corresponds to 

the zero position at the base of the scale"( IUCN, 1997a, p24). 

In this case the calculation would be : 

63 (actual) - 55 (minimum) = 8 

65 (maximum) - 55 (minimum) =10 

8 +10= 0.8 x 20 (points in sector)+ 40 (points from previous sector) = 56 

So an indicator value of 63 years measures 56 Barometer points and falls within the 

"Medium" performance sector. 
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There are times when the indicator scale will be in reverse and higher values will be "bad" 

and lower values will be "good", such as for pollution measurements. If the above calculation 

is used the result will be a fraction and hence the calculation changes slightly as follows: 

11- (actual - min) + (max - min)] x sector points + max points of previous sector 
(Adapted from IUCN 1997a) 

Table 3.3: Example of Illegally Dumped Garbage 

Sector 

Good 

OK 

Medium 

Poor 

Bad 

Actual reading 45 

Calculation: 

Points on scale 

81-100 

61-80 

41-60 

21-40 

1-20 

45(actual) - 40(minimum) = 5 

70 (maximum) - 40 (minimum)=30 

5+30= 0.167 

Indicator result (tonnes) 

0-10 

10.1-20 

20.1- 40 

41- 70 

71-200 

1-0.167= 0.833 x 20(points in sector)+ 20 (points from previous sector) = 36.6 ~ 37 

So an indicator value of 45 tonnes measures 37 Barometer points and falls within the "Poor" 

performance sector. 

The Barometer of Sustainability allows complete flexibility in setting the scales for 

determining performance. It allows the reference group to specify: 

• the end points only, meaning that the values are equally distributed between these 

points---this would be known as an uncontrolled scale. 

• only one or two sectors, and the others are equally distributed, this is a partially 

controlled scale. 

• determine each of the sectors individually, which is called a fully controlled scale. 

These options are allowed to ensure that there is complete flexibility in the performance 

evaluation of the indicators, so that the resulting scale reflects the reference groups' 

preferences as accurately as possible. 

Chapter 3: Barometer of Sustainability Shippey 



Univ
ers

ity
 of

 C
ap

e T
ow

n

53 

3.5.1 Uncontrolled Scale: 

Only the two end points are defined and the intervals between them are equal. Thus each 

sector is 20 points apart on the scale (Refer to Table 3.4). 

Table 3A: Example Uncontrolled Scale 

Indicator- Life Expectancy 

Sector Points on Indicator Good 

scale result (yrs) 011 s 
Good 81-100 76-85 8 

o Medium 

OK 61-80 66-75 
t 
0 

Poor 

Medium 41-60 56-65 

Poor 21-40 46-55 Bed 

Bad 1-20 26-45 
IndIcator results 

3.5.2 Partial or Fully Controlled! Defined Scale: 

If a scale is partially controlled, only one or two sectors have been specified, and the others 

are equally distributed. If a scale is fully controlled then each of the sectors has been 

individually determined (Refer to Table 3.5). Partial or fully controlled scales may include 

narrower or wider ranges of perfonnance than the other sectors - a small increase in 

perfonnance may show a big movement on the scale due to its importance or weighting. 

Table 3.5: Example Controlled Scale 

Indicator- Life Expectancy 

Sector Points on Indicator Good 

scale result (yrs) Ok s 
Good 81-100 80-85 e 

C Medlum 

OK 61-80 75-79 
t 
0 

Poor 

Medium 41-60 70-74 

Poor 21-40 60-70 Bad 

Bad 1-20 26-59 2t 10 70 758085 

Indicator R8$ults 
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In the above example the references and value judgements of those setting the scale 

influence the position of the indicator and the shape of the curve. This is advantageous as 

one establishes the type of scale which is most appropriate considering the nature of the 

data under assessment. Calculation of indicator points uses the same basic equation no 

matter which type of scale is used. 

Table 3.6: Example of Calculating Position on a Controlled Scale 

Indicator - Life expectancy 

Indicator reading: 63 years 

Sector Points on 

scale 

Good 96-100 

OK 91-95 

Medium 81-90 

Poor 51-80 

Bad 0-50 

Indicators 

result (yrs) 

76-85 

66-75 

56-65 

46-55 

26-45 

Calculation 

63 (actual)-55 (minimum)=8 

65 (max)-55 (min)=1 0 

8/10=0.8 

0.8 x 10= 8 

8 + 80= 88 

Once hierarchy position, weighting and performance scales have been determined for each 

indicator it is possible to start calculating the Barometer result for the ecosystem and human 

system wellbeing. 

3.6 Calculating the Barometer Hierarchy 

The hierarchy developed for the Barometer of Sustainability is used to record the weightings 

and performance scale (in the form of Barometer points) assigned to each indicator. The 

weight and point value is written below each indicator. The hierarchy shown in Figure 3.8 

demonstrates the process detailed below. Starting at the bottom of each dimension's 

hierarchy, one calculates the final value for each indicator by multiplying its point value by its 

weighting. The final values of each indicator on that level of the hierarchy are then added 

together to calculate the point value of the parent indicator from which they branched. This is 

done for each level in turn until Barometer points have been calculated for each of the 

dimensions. 
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pOints : 41 
Calculated as: 

(41 .06x1.0) = 41.06 
Wealth 

points : 41.06 
Calculated as: 1.0 I 

(48.05xO.33)+(13xO.33)+(65x 0.33) Economy ____ = !1:0L __ 

points : 48.05 
Calculated as: 

(30.5xO.1)+(O.3x89) = 48.05 

weighting : 0.7 

0.33 

Purchasing 
power 

poi nts : 31 r---;A'"""'"b"""7i I=jty:---:-to'------; 
Calculated as: purchase 

(21xO.8)+(0.1x54) + sweets 

(0.1x35) = 30.5 

chocolates 

[ 
I NO.§o 

per capita 
per ear 

weighting: 0.8 
points : 21 

NO.-of 
sodas per 
capita per 

ear 
0.1 
54 

13 0.33 65 I 0.33 

,ncomill l Economic I 
Distribut~!!J Growth 

No. of jelly 
beans per 
capita per 

year 
0.1 
35 

Figure 3.8: T he Calculation P rocess to Determine the Measure of Ecosystem and Human System 

Wellbeing. 

The dimension values within a particular subsystem are multiplied by their equal weighting of 

0.2 to determine the Barometer point value of the human system and ecosystem 

respectively. These values are considered to be a measure of human system and ecosystem 

wellbeing (IUCN, 1997a). 
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HUMAN points = 22 
Calculated as: 
(0.2x16) + (0.2x41) + (0.2x12) + (0.2x32) + 
(0.2x 9) = 22 

I I I I I 
Health & 

Wealth 
Knowledge & 

Community Equity PWelfare Culture 

0.2 16 0.2 41 0.2 12 0.2 32 0.2 9 

ECOSYSTEM points = 84 
Calculated as: 
(0.2x82) + (0.2x92) + (0.2x75) + (0.2x88) + 
(0.2x 85) = 84.4 

I I I I I 
Land Water Air 

Species & Resource 
Populations Use 

0.2 82 0.2 92 0.2 75 0.2 88 0.2 85 

Figure 3.9: Calculation of Barometer Poines for Each of the Dimensions 

Assuming the calculation of barometer points has occurred for each of the dimensions you 

will have a series of results for each dimension as shown above. These values are used to 

calculate the Ecosystem and Human Wellbeing values. 

3.7 Graphical Output 

The final product of the Barometer of Sustainability is a graphical representation of the 

aggregated information. The Barometer is represented as two axes, one for human wellbeing 

represented on the y~axis and the other for ecosystem wellbeing on the x-axis. Continuing 

the example represented in the Figures 3.6. 3.1, 3.8 and 3.9 the results of this example are 

plotted on the standard representation of the Barometer of Sustainability as shown in Figure 

3.10. 
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Bad 

ECOSYSTEM WELLBEING 
Figure 3.10: The Barometer of Sustainability Graphical Result (adapted from IUeN, 

1997a) 

3.8 Conclusions 

57 

The Barometer of Sustainability is useful because it is a graphical summary of the state of 

the environment. The value judgements and assumptions are explicit. which allows a 

complex set of value systems to be incorporated through co-operation and negotiation 

between different stakeholders. The Barometer does not therefore replace an analysis of the 

key issues but can be used to communicate and highlight key issues. "Together, the results 

and the analysis will enable politicians, offlcia/s and the public to draw conclusions about 

conditions of people and the ecosystem. the main interactions between people and the 

ecosystem and priorities for action" (IUCN. 1997a, p29). 

The Barometer will be used in this dissertation to examine sustainability within the Cape 

Metropolitan Area using the data obtained from the State of the Environment Report 1998 

indicators. This data will be used to develop a Barometer of Sustainability for the CMA. It will 

also be used to assess the effect which alternative values and judgements of stakeholders in 

the CMA could have on the results produced by the Barometer process. Chapter 4 details 

the methodology adopted for this thesis and considers the limitations of the research. 
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CHAPTER 4 

METHODOLOGY 

" ... curious that it is scientific specialisation which eventually us to the 

interconnected nature of life" (Ward and Dubas, 1972). 

58 

This chapter the techniques obtain 

Sustainability. The sampling methods and prC)CeClUf 

for the CMA Barometer of 

1' .... I"I,"'"1'n':::.1" with a detailed 

description of the analysis techniques applied. The results of these activities and procedures 

, are documented in Chapter 

4.1 Summary of Steps Required to Calculate a Barometer of Sustainability 

The IUCN ,.."" ... "" .. "'.?"",... technique 

below: ' 

develop a Barometer of Sustainability is summarised 

STEP I: Select community Ireference group. 

II: system, goals and identify issues. 

STEP III: Develop the hierarchy and identify indicators to be measured. 

STEP IV: Select performance 

STEP V: Measure seUeCtE~Cl indicators. 

STEP VI: Weight indicators. 

STEP VII: Choose combining procedure. 

STEP VIII: Plot indicator's actual 

determine a reading between 1-100. 

STEP IX: Record the weighting I"n"''''"t~''1" points for 

the hierarchy. 

STEP X: Multiply the weighting and barometer point 

final value. 

own performance to 

Inl"ll .... l::I1'nl" under it.s position in 

for each indicator to the 

STEP XI: Add all indicator final values up the hierarchy to the subsystem level to obtain the 

index of ecosystem wellbeing human wellbeing respectively. 

STEP XII Plot the Barometer point value of ecosystem wellbeing and human wellbeing . 

The process, which was adopted for this study, differs from the original IUCN process in that 

the indicators had been Sem3Clli:~a and measured by the report. The Barometer is 

therefore being retroactively applied to this of The potential 
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limitations of this adapted approach are 1.1,;;:)'-'1.1.:>;'10:1.1 in section 10. The steps followed in this 

study are as follows: 

1: Select a .. ""f,,,,,'''''''''''''' group to develop 

determine the hierarchy, weightings and performance 

section 3.1). 

of Sustain ability this group will 

required for the index (Refer to 

STEP 2: Utilise the SOE 5eni:lGlt~u indicators (Refer to sections 1 and 3.4). 

STEP Structure the indicators to form a hierarchy (system, subsystem. dimension, issues. 

sub-issue). (Refer section 3.2). 

STEP 4: weightings for all indicators within a level for all branches of the 

hierarchy (Refer to section 

STEP 5: Develop a performance for indicator most (Refer to 

C!AI""Tor.n 3.4). 

STEP 6: Plot each indicator's actual measurement onto its own performance to 

determine a reading between 1-100 (Refer to 3.5). 

STEP 7: Record the weighting and Barometer points for each indicator under position in 

hierarchy (Refer to section 3.6). 

STEP 8: Multiply the weighting and barometer point value for each indicator to obtain the 

final (Refer 3.6). 

STEP 9: Add all indicator final values up hierarchy to the subsystem level to obtain the 

index of ecosystem wellbeing and human wellbeing respectively (Referto 3.6). 

STEP 10 Plot the Barometer point of ecosystem wellbeing and human wellbeing on the 

standard Barometer output graph and draw lines through the perpendicular to the 

axes. point of intersection of the lines drawn represents the overall assessment of the 

study area's progress toward sustainability (Refer to section 3.7). 
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4.2 Selection of Reference Group 1) 

It been shown by many researchers, such as Watson (1931), Shaw (1932), Thorndike 

(1938) and Laughlin (1980), that when undertaking complex better 

than individual's. Solutions of a higher quality are possible due to the interaction of the group 

members, resulting in ideas and inSights which no one member of the group would have 

produced alone (Johnson and Johnson, 1997). 

It is both this group phenomenon and the principle of inclusion which are important to the 

Barometer of Sustainability. The Barometer of Sustainability by design, several 

community representatives to determine regional criteria for what is sustainable or 

acc:eo·table to Prescott-Allen (1 it is in contemplating 

the issues of sustain ability that much of the Barometer's value 

graphical outcome. 

rather than simply 

The CMA is a very diverse and a truly I"'AI"I,r'ACl,AI"I1t:!:2tn group would be very large, if it 

were represent interests. Cape Town has a population of over 3 million and this 

includes four different race groups with distinct cultural and religious influences. legacy 

of apartheid in South Africa has caused people to be protective of their social and cultural 

identity and to politicized therefore participative processes require that a 

large number of people be included to reflect the social dynamics present in the metropole. 

Stech & Ratliffe (1979) argue that the larger a group the more difficult it becomes to assess 

complex issues, as the group dynamics become more complex and the quality of the 

solution can They suggest that an group is five to eight people. It was 

deemed, therefore, that for the purposes of thi!, study it is sufficient to have a series of 

reference groups of between five and eight persons representing different sectors of the 

community. These groups would be determine a CMA Barometer of Sustainability 

using the 1998 indicators. 

The three reference groups were used, representing the following .'''''''r·t ...... .,.· 

• University Staff and Students 

• Local Government r-._,_,_,_ 

• Non-Governmental Organisations 

4: Methodology . Shippey 



Univ
ers

ity
 of

 C
ap

e T
ow

n

61 

particular reference groups were chosen for following reasons: 

• It was important to select groups which were familiar with and knowledgable about 

environmental issues, terminology and interlinkages. precluded the need for the 

author to undertake any form of education to prepare individuals for participation. 

• The project had no extemal funding hence it was to identify groups who 

would be sufficiently interested in the outcome to volunteer at least 8 hours of their 

time to the study. 

• The sectors chosen are highly organised structures and could be easily contacted. 

• The sectors were expected to have distinct opinions about the of the 

environment which would allow for 

value judgements being introduced. 

examination of the sensitivity to the 

All participants volunteered to be involved. in 

affiliation is given in Appendix 1. 

4.3 Selection of Indicators (STEP 2) 

workshops. A list of participants and their 

The Cape Metropolitan Council 1998 State of the Environment Report (SOE) was as 

the data source. This report was objective of this study is to assess the 

suitability of the indicators used in this document to achieve the CMC's stated sustainability 

goals. indicator in the text was extracted together with its actual indicator measurement 

and relevant information regarding the timeframe or guidelines These were in the 

approximate order in which they were found in the (CMC, 1999). The indicators were 

given a numerical identification code in order to be able to identify them quickly when 

building the hierarchy. A of indicators and their identification is given in 

Appendix 2. 

4.3.1 Provision of Additional Contextual Information for Indicators 

The Barometer requires the group to make judgements about the indicator 

hence it was necessary to provide them with sufficient information to place the indicator and 

. the measurement in a national and global context. For this reason, information contained in 

the indicator lists produced from the 1998 was annotated before being given to 

groups. indicators were numerically and given a descriptive name as 

well as the 1998 result/measurement. Where possible, a description of indicator 

was added to the list detailing the nature of the substance/issue being measured. Additional 

Chapter 4: Methodology Shippey 



Univ
ers

ity
 of

 C
ap

e T
ow

n

62 

regional or global information useful for assisting the group in establishing a scale was also 

provided where available. The two main sources of information to provide the global 

context information for the indicators, were: 

i) United Nations Development Programme Human Development Report 1999 

(UNDP, 1999) 

In the UNOP Human Development Report, variolJs indicators are used to calculate a 

Human Development Index (HOI). Countries are classified as having high, medium or low 

HOI. South Africa is considered a medium HOI. In general, countries which have 

a high HOI are first world countries, and those with a low HOI are third world 

The supplementary information derived from this report was the average measurement 

for high HOI countries, the average measurement for medium HOI countries, and the 

lowest reading in the medium HOI countries. An example of an indicator with additional 

information taken from the HOI Human Development Report is given below. 

EXAMPLE 

No. Indicator SOE result 

l""n, ... ni'll""n'~\1 ratio 52 

Information 

The is as the ratio of 
people under 15 and over 64 to the working-age 
population, aged 15-64 (UNDP, 1991) .. 

SA Result: 64.4 
High HDI Ave Result: 49.6 (1 st world countries) 
Med HOI Ave Result: 46.6 
Medium HOI Worst 86.3 

ii) United Nations Centre for Human Settlements (UNCHS) Habitat: Urban Indicators 

Programme Update 1998 (UNCHS, 1998) 

The United Nations Centre for Human Settlements (UNCHS), also known as "Habitat", 

promotes sustainable urban development through policy advice, capacity-building, 

knowledge creation and the strengthening of partnerships between governments and civil 

A of indicators from more than 80 cities across world has 

been established by UNCHS. Supplementary information was generated from the mean 

median of the data provided for the 80 cities. The arithmetic highest and lowest values 

for a particular indicator across all cities were provided. An example of an indicator 

with additional information taken from the Habitat Urban Indicators Report is given below. 
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29 

Indicator 

Volume of waste in 
the landfill 

Supplementary Information 

Tons of waste per capita 
Habitat II Mean = 0.43 
Habitat II = 0.29 
Habitat II Lowest = 0.01 
Habitat II Highest = 8.0 

annum 

63 

to the complex nature of the information provided in the report and fact that the 

Barometer of Sustainability was unfamiliar to the reference groups, it was decided that a 

"pre-workshop" information meeting should be held to describe the tool and the indicator 

matrix which would during the workshop. indicators and supplemental global-

context information described above, was at a pre-workshop as a 

Background Information Document (Appendix This document provided the reference 

group with all the information necessary calculate a Barometer for the CMA. The original 

SOE document was not provided but official summary documents were available 

participants in copy and on CMC website prior to the workshop. 

4.4 Determination of Barometer Hierarchy (STEP 3) 

workshop venues were to ensure participants sufficient light 

to spend long periods of time in the room without discomfort. Refreshments were made 

available the participants encouraged to move freely about the room and eat or drink 

whenever they wished. The room was arranged with a table and chairs in the middle. Ten A1 

of paper were stuck to wall with the dimension names written top (one 

per page). The indicators had been printed on sel'Srate individual adhesive of paper 

so that could be pasited onto the dimension sheets. 

A sample completed Barometer hierarchy was given to· of the participants. The 

facilitator explained to Group 1 this was a suggested structure which the group could 

modify it fitted their understanding of the environment. The SU(lOe!STE!O 

structure was not used for Group 2 and 3 as Group 1 reported that it did not feel that it was 

and did not save time as was its intention. 
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1 Determining Indicator Dimensions 

a which listed the indicators and the of the group members was 

""''' u,,,, to which they could as well as a category for indicators which they 

excluded from the definitions for the dimensions are given in 

3.1. An example of the matrix completed by the participants is given below. 

X Land Air Water Resource 

Classes-River 

x 
.,( 

erA''' ...... '''' this indicator 

in by participant- each indicator is ",."ur.",,,,,n to one of the dimensions or excluded 

", 

It was that exclusion of an indicator did not necessarily mean that 

information it conveyed was not valuable, only that it was using the Barometer of 

Sustainability's criteria for scaling indicators (Section 3.4). group was required to assign 

each indicator to a dimension without discussion. Questions of clarity were allowed, 

ensure participants were confident that they individual indicator. Group 

1 this exercise during the workshop... 2 3 were issued 

matrices the pre-workshop me.eting and retum them before the, __ 

workshop 

II,1I,>.,,,,.n., assignment matrices were completed, the group was asked to 

consensus at which it would accept dimension assignment without 

matrices represented the individual opinions as to where 

(under which dimension) a particular indicator should in the Barometer structure. 

The facilitator suggested that if 75% of the participants' a particular indicator 

into a particular dimension, this should be accepted. That indicator would then be moved 

onto A 1 on the wall. The group was to decide whether it 

accepted this consensus ruling or whether additional arguments indicator in a 
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""TT,c:>re>MT dimension would heard even if the consensus limit was reached. Occasionally, 

despite majority of participants assigning an indicator a particular dimension, some 

specialist insight was raised by a member of the group used to convince the others that 

the majority view was incorrect. This was permitted. 

4.4.2 Finalising Indicator Hierarchical Structure 

The of matrix were out and if there was consensus on the . 
matrix results there was no further However, if there was no majority. the 

group was encouraged to discuss the indicator to determine where it should be placed. If an 

indicator was to be excluded from hierarchy, it was removed from dimension pages. 

Once all the indicators were to the accepted dimension, the indicators were 

arranged into consensus. 

Determining Weighting for Indicators Within (STEP 4) 

weighting indicator was then undertaken by the group 3.3), 

facilitator prompting discussion by the "how important are the indicators on 

this level relative to other?" The facilitator prompted with questions to promote· 

discussion until was consensus regarding the weighting to be assigned. 

weighting on should up For the purposes of this 

to 1 or 100% (refer to 

it was dec:lde!d that 

3.3). This was to force reference group to make value 

judgements about the pre-selected indicator 

to include non-existent indicators. 

rather than allowing them to defer judgement 

-The distinction between combining procedures, namely averaging, veto and full weighting . 

(refer section 3.3), was not made, in study or with the reference groups during their 

workshops. They are simply different nomenclature for a assigning importance 

available indicators on a level. participants were instructed to weight the indicators. 

and were not told of names possible combining procedures. This was done to 

simplify the process. All combining procedures were however utilised by 

participants under the terminology "weighting of indicators". 
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4.6 Determining Scales for Indicators (STEP 5) 

Overhead transparency ~n'::'<=>T~ with the "good to bad" Barometer ca1:egloriE~s and 

the aSS)OClatE~a 

based on 

point increments were used. The group was required to develop a 

information in Information Document - namely 

measurement, the additional information, global context - own value judgements. 

The specific indicator result was 

performance as determined by 

is detailed in section 3.4 in 

converted to W"",~ .......... ""1"." .. which .. "",." .. ",,<=,<=>n·t<=>1'1 

group. calculation used for 

3 and a worked ""v·.,. ...... ""I.,. is illustrated below. 

groups are provided in Appendix 3. 

It should noted that although Barometer methodology provides for "controlled" and 

"uncontrolled" point scales, it was that it would participants in 

research if all the scales were provided as uncontrolled .:ovc:m;,.:o 

therefore by 20 points The indicator 

Barometer C!<=>/"Tnl~ are 

however were 1" ..... '''''' .. ' ... 11''',1'1 

.......... ,I"""""'U by the participants 

retained. An example of the 

EXAMPLE: 

Indicator no: 13 

therefore the freedom of scaling allowed by 

is given below. 

IUCNwas 

Indicator name: Car ownership - vehicles per 1000 (SOE result= 170) 

4.7 

to 

Sector I Points Indicator Scale 

Good <100 
I 

OK 101-120.-
I 

- . Medium 
I 

Poor 
I 

Bad 160-200 
I 

Calculating the Barometer of Sustainability 6-10) 

aetalls of the structure of the Barometer, the reli3U\i'e weightings and the scalles assigned 

indicator were 

(Microsoft _~~'_'I' 

during the 

spreadsheet 

by a research on a 

.'-' .... ' ... ""' ... the formulae which the 

Barometer pOint values (Section 3.3) which were then multiplied by the weightings. 
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The resultant 

were added 

was then written onto the wall sheets under each indicator. The values 

up the hierarchy and a value was calculated for each of the dimensions 

in were added together with equal weightings to determine 

of human systems and wellbeing was 

finally to plot the State of the Environment as a point on 

output. calculation spreadsheets and scallngs from the 

1 .... ,U-UI;;U as Appendix 3. 

It was in first two workshops that 

difficulty assess K::IlrnITU"n"F' hierarchies due to the 

In the 3 workshop, coloured stickers relating to the colours 

to aid visual interpretation and quick identification of 

adaptation worked very well and aided immediate visual 

technique has been also been used for the hierarchy reporting in 

The calculation of the Barometer was originally planned to be undertaken during 

workshops. However, due to time constraints, was actually completed workshop 

and to the participants. The participants were sent their graphical ~!:Ilrnrr'~f'''1'' display 

and to comment on the following questions: 

state of 

outcome of the Barometer of Sustainability .. ""'1'1"",..,,, your 

environment? 

" Comment on the process we used to develop this index. 

of the CMA 

observations from the workshop 

!:Ii"fI,t'll"Ii::l1"l1t!:: comments are included as Appendix 

are as Appendix 4 and the 

Analysis 

4.8.1 Comparison of workshop results 

results from the three groups were on a 1-(~lrnn''''T'::O'' nal'llllltV graph to 

compare the graphical relationship between the 
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• A comparison was undertaken to determine which indicators were excluded and to 

what degree there was agreement the groups as to which indicators 

be excluded. of this using a bar 

• A comparison was undertaken to determine which dimension indicators were assigned 

to different groups and to what degree was agreement between the groups. 

results of this comparison were graphed using a bar graph. 

The analysis of results is included as Appendix 5. 

Group Responses to the Workshops 

I'<C>Cl.nnlrlCl"'Cl to the emailed rnn'<c>t~"1" graphical 

4.7 were compiled and are detailed in Appendix 6 

Testing Index on 1999 Data 

and questions 

discussed in Chapter 

The of the hierarchies to a change in indicator was 

in section 

An attempt was made to model the hierarchies obtained from the workshops by using a 

computer programme, V.I.S.A. (Visual Thinking International Limited, 2000) which uses a 

Multiple Decision Analysis approach. This attempt was largely unsuccessful as there 

appear to too many operating in Barometer of Sustainability orocess. 

Cl<C>I"ICllfl\/lfll of the to change in indicator was by 

introducing the 1 SOE data (CMC,2000) into the 1 hierarchies which had been 

established by each of the Due to the fact that some of the indicators used were 

1998 1999 only those Vi,high are common to both years can be 

incorporated into the index. The 1999 hierarchies have been included in Chapter 5 the 

list of 1999 indicators is included in Appendix 7. 

4.10 Limitations of 

Barometer Sustainability n ... n ... <C>c~Cl was created to work from first principles to create a 

framework then develop indicators measure it. In it was 

to utilise a set of pre-selected indicators and this introduced challenges to the study. The 

hierarchy had to be built with the SOE indicators that had not developed with the 

Barometer hierarchy in mind. indicators poorly some of 

dimensions. It is believed that the utilisation of the Barometer methodology was 
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appropriate as it ",,",-U,\I<=.t"I to highlight the type of information which is lacking 

in the was firstly, to test the in a sustainability 

framework. Secondly, ability of the Barometer of Sustaina adapted to a 

inappropriate to situation where indicators were already in existence. It would 

attempt to for this dissertation. 

The IUCN Barometer Sustainability process encourages the community to agree on 

a framework and objectives and creating the hierarchy of i"riii":::1i~n~ prior to scaling the 

indicators. means that the Barometer's from multiple reference groups can be directly 

compared. The groups in this study were dealt with individually allowing them to 

develop their own 

results. 

And th"",I"""t,!"II"':> 

experimental ... fl'." ...... "f' 

Town. 

which created difficulties when 

how different the 

be able to comment on the required 

develop a widely acceptable 

the Barometer 

reference 

of participation for a non­

for Cape 

Another was the order of the steps. In IUCN original ...... 1"\, .... .,..,. the weighting 

I n this study the 

This was to ensure 

implications for the 

is undertaken criteria has been for 

weighting was undertaken as part of finalising the hierarchy 

that the participants had an understanding of the hierarchy and 

indicators prior to scaling individual indicators. 

It is important note that this study does not a Barometer representative of 

as it included small groups from distinct of the community. Further, 

were selE3CtE~a on the likelihood that they would be reasonably well-informed about 

environmental I;:»;:» ........ and concepts. was amount of time needed 

to participation in it was 

which were most likely to be interested in the a project and would 

to volunteer for the workshops. Efforts were made ensure that individuals within 

sectors would to participate. This included provision of transportation, 

facilities re-scheduling of the workshops times and the limiting of 

duration. these efforts, it should be noted study does not reflect the VClIII .. "';:» 

of the urban poor. Any attempt to implement the Barometer at a Metropolitan level would 

require to educate and include a much broader reference group. 

timing of this study limited the focus of the to the first SOE produced. as 

Two was only released mid-way through this research. It is acknowledged that 
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(Year Two) 1999 report has addressed some of the concerns highlighted in the workshops 

regarding 1998 data. This means that some of the observations and recommendations are 

not based on latest SOE indicators and reporting structure. 

limitations the repeatability of the partially to 

In selecting a volunteer reference group it was necessary to accommodate the specific 

needs the groups which resulted in the workshops being run slightly differently. 

following changes were made: 

workshops spanned different time periods: -

Group 1 - (8 hour workshop) one all day session 08:00- 17:00 

Group 2 - (6 hour workshop) 11 :00-1 

Group 3 -(9 hour workshop) two consecutive evenings 18:30-23:00 

most significant result of this was that Group 2 split into two groups of four people to 

scale indicators - one group scaled the environmental indicators and the other group 

scaled the human indicators. In both groups 1 and 3, the indicators were by all 

members the group. 

In all three cases the groups had insufficient time available to finalise the Barometer 

development and to discuss the process and as a group. This is not believed to have 

compromised the quality of the Barometer structure but may have jeopardised a clearsense 

of closure for the participants. An attempt was to rectify this by using a version the 

Delphi (Dalkey, 1 email copies of correspondence to participants 

and them to comment. It is felt, however, that more insightful discussion would have· 

held if the group had able to undertake this immediately after completing the 

workshop. 

The chapter, Chapter details results obtained from the workshops as well 

as test case the 1999 SOE 
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road we are laying out the world paved with intentions, 

but do we know where it leads?" (Carl Q'Sauer in Thomas, 1956). 
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chapter details the outcome of the three workshops. The overall results of the CMA 

Barometer of Sustainability for the groups are given for the 1998 

hierarchies were also used to. calculate the 1 Barometer of Sustainability. The 1998 and 

1999 results are collectively and group is reported individually. A 

discussion of 

Chapter 6. 

dynamics, criticisms and recommendations of each group is detailed in 

5.1 Overall Results 

The results of 1998 CMA Barometer of Sustainability calculation undertaken in three 

workshops held in December 2000 and January 2001 are shown in Figure , and are 

tabulated below in Table 5.1. The groups are identified as follows: 

Group 1: University Staff and Students 

Group 2: Local Government Officials 

Group 3: Non-Governmental Organisations 

Table 5.1: Table of 1998 Results Calculated 

Group 1 
Air 50 
[Land 27 
IResource Use 53 
S-........ ; ..... -.1'-'''' .......... 40 
Water 40 
11::_ stem Result 42 

Health 13 
IEquity 36 
Community 14 
Knowledge 40 
Wealth 47 
Human System Result 30 

Chapter 5: Results 

the Workshops 

. Group 2 
70 
49 
63 
58 
20 
52 

27 
38 
24 
65 
41 
39 

Group 3 Average 

35 52 
34 37 
47 54 
32 43 
19 26 
33 42 

12 17 
45 40 
13 17 
39 48 
46 4fi 
31 33 
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Figure 5.1(Above): The Barometer ofSustainabiJity graphical output showing the relative points 
calculated by the three reference groups for the 1998 State of the Environment Report. 
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Figure 5.2: The OveraU Barometer ofSustainabiJity graphical output showing the average the 
points calculated by the three reference groups for the 1998 State of the Environment Report. 
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Figure 5.3: The Barometer of Sustainabllity graphical output showing the relative points 
calculated by the three reference groups for the 1999 State of the Environment Report. 
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Figure 5.4: The Overall Barometer of Sustainability graphical output showing the average of the 
points calculated by the three reference groups for the 1999 State of the Environment Report. 
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5.2 Differences in Hierarchy Structure between Reference Groups 

There was 84% agreement between the groups as to which subsystem (human or 

ecosystem) particular indicators should be to. A table indicating the is 

given in Appendix 5. There was more discrepancy regarding which dimension the indicators 

fell into than which sub-system (ecosystem or human) they represented. For the 100 

indicators, there was 40% full agreement, where all three reference groups assigned the 

indicators to the same dimension. There was 50% partial agreement, where at least two 

groups placed the indicators in the same dimension. distribution patterns can be seen in 

Figure 5.5, which shows the relative number of indicators assigned to each dimension . 

• Group 1 

35 II Group 2 

30 
o Group 3 

25 

20 

15 

10 

5 

o 

Figure 5.5: Distribution ofIndicators Across the Ten Dimensions and Those Excluded 

Group 1, the university staff and students, excluded the highest number of indicators. They 

assigned the second highest number of indicators to the "species" dimension and the lowest 

number to "land" and "knowledge" dimensions of the Barometer. respectively. 
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Group 2, the local the number of indicators to the 

"community" dimension. The second highest number of indicators was placed in the "wealth" 

dimension with the lowest in "air", "land" and "knowledge" dimensions, respectively. 

Group 3, the environmental NGOs, placed most indicators in the "wealth" dimension. The 

second highest number of indicators in "health" and the least "air" and "land" dimensions, 

This assignment shows a bias toward human indicators. 

group hierarchies are presented and discussed in more detail below. The indicators are 

identified in the hierarchies using number. Box 5.1 contains a list of the 1998 

indicator I ...... ...,''''' .. ~ and descriptive names. 

Chapter 5: Results 
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Year One (1998) 

1 Group 1 

hierarchical structure developed by this group is shown in Figures 5.7 for the 

1 SOE. This group excluded twenty-nine indicators, the highest number of 

InOliC8Iors out of groups. The displays the simplest form of the 

groups. System hierarchy. 

hierarchy five levels, with "Resource Use" 

branching. 

only four levels and the Ecosystem 

only dimension with a more complex 

are a total of thirty-eight indicators represented on the Human ~\I'C!T.c:.lm hierarchy. In the 

1 hierarchy 'e!.c:.\/.c:.nT""'" of these are rated I seven are "Poor", are "Medium", 

are "OKI! and one is "Good". The overall rating for the Human Wellbeing is 30 

Barometer points placing it in the "Poor" cal:eg,ory 

are thirty-three in.dicators represented on the Ecosystem In the 1998 

are rated "Bad", four are , eleven are "Medium", are "OK" hierarchy nine of 

three are "Good". overall rating for t-t"r"l'e!\I'C:::To:Iolm Wellbeing is Barometer points 

it in the 

1 participants' comments about the 1 

indicators are included in Appendix .6. 

.n"""nu 5: Results 

indicators and suggestions for further 
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Year Two (1999) Results 

Although the of this was the 1998 it is consider 

whether the developed by the reference in this study adapted 

the 1999 As mentioned earlier, only 60% of the indicators overlapped between 

Year (1998) and Year (1999) reports. change in the indicators used was 

due to several Firstly, types of were not available on an annual 

and therefore some indicators were not updated between 1998 and 1999. some of 

the data reported in 1998 was found to be unsubstantiated and was therefore retracted in the 

1999 report. Thirdly, new indicators were introduced as part of the long-term goal of 

developing a rich database for reporting. 

5.4.1 Group 1 

The 1999 hierarchies for Group 1 are given as Figures 5.12 and 5.13. indicators which 

have 1999 are shaded in for easy identification. In the 1999 only fourteen 

(42%) of used in hierarchy had 1999 data provided for them but 

this resulted in a drop of in Wellbeing for group. Twenty-

two (58%) of indicators in the Human System had 1999 this 

in a five point drop for Human Wellbeing. Table shows the variation between dimension 

points for One (1998) and Two (1999) for Group 1's hierarchy. 

Table 5.3: Variation in the ., ... , ...... ~,.. for the between Group 1 Year One 

(1998) and Two (1999) 

Dimension 

13 13 
36 
14 14 
40 24 
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Group 2 

adapted 1 hierarchy is given as Figures 4 and 5. The indicators, have 

1999 are ~nl:lr ... ::.n in grey. 

In 1999 only ten (34%) indicators used in the Ecosystem hierarchy had 1 

data provided them but resulted in an of points in the group's overall 

Wellbeing points. Thirty-five (63%) indicators in Human hierarchy had 1999 

which resulted in no overall change for Human Wellbeing. Table 5.4 provides of 

variation a dimension level in Group hierarchy between One Year Two. 

Table 5.4: Variation in the results for the dimensions for Group 2 between Year One 

(1998) and Year Two (1999) SOE 

Dimension 1998 1999 

Air 70 77 

Land 49 56 

,Resol.. Use 63 63 

ISpecies 58 61 

Water 20 18 

Ecosystem result 52 55 

Health 27 36 

Equity - 38 42 

Community. 24- 29 

Knowledge I . 65 I 40 

41 46 

Human system lit 39 39 
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""YCO"", .. ,"" 1999 hierarchy is given as 

1 are shaded in grey. 

In 

1 

SOE only twelve (39%) 

and this resulted in a 

Wellbeing. Thirty-three (60%) 

93 

5.16 and 5.17. The indicators which have 

I .... ·'i!' ..... rc. used in the Ecosystem nl~r'l:Ir"h\ had 

of one point in the group's overall Ecosystem 

in the human hierarchy had 1 and this 

in a one point drop for Human Wellbeing. The table below provides details of the 

variation at a dimension level for nl~rl:lrl~n\l between 

5.5: Variation in the Results for the Group 3 Dimensions between 

(1998) and Year Two (1999) 

Dimension 1998 1999 

Air 35 

Land 34 

Resource Use 47 

Species 32 

Water 

~ Ecosystem result 

Health 14 

Equity ... 45 

Community 16 

Kr -"" 39 

Wealth 47 

Human _,; __ ' II. result 
, 32 
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Chapter 6 discusses the results presented in this as as and 

the suggestions and comments of the members of the 
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"Development and- ,; ..... " .. UII 

together on a global 

6 

DISCUSSION 

are old problems; now they come 

in an urgent time frame. Sustainability 

indicators must more environmental indicators; they must 

about time and/or thresholds. Development indicators should be more 

than growth indicators; they should be about efficiency, sufficiency, equity 

and quality of life" Meadows, 199B}. 
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This chapter details 

Sustainability. It 

outcome of the three workshops held to validate 

Barometer of Sustainability as a orocesls 

of 

as a tool. 

The IUCN l-(~rnrnj::llTi<:Ilr process requires that a hierarchy be prior 

the selection of Innll""~lrnn;: however, a pre-selected of was 

.... ,<::>,", .. " independently. These adaptations are responsible 

and are discussed in this General 

and reference 

for some of 

observations are regarding the results, and the details of each group workshop are 

examined in tum, the group dynamics, hierarchy, and 

responses to the outcome. 

6.1 Results of Research Project 

An initial examination of the results reveals that the three groups produced similar Barometer 

of Sustainability outcomes. All of the groups wete ill ~1"'1""nrl"l 

"Poor" or "Mostly Unsustainable" category, and that 

Town falls into the 

Wellbeing is lower than 

t:-::CI:lsvstem Wellbeing. This accord occurs despite the in indicator point and 

weighting ~C!C:!lrn"l,rn.c,nrC! and varying hierarchical structures formulated by the groups. 

A common thi<:llrni<:ll in discussions was that participants were suspicious of the 1998 SOE 

were two main reasons for this. Firstly. some of the indicator results 

popular belief. Participants considered "too good to be true". 

Secondly, some the indicators did not definitions, or lacked information 

regarding how the data had been collected. 

6: Discussion Shippey 
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The perceived untrustworthiness of the 1998 SOE was fuelled by the 1999 SOE, which 

contained statements that retracted some of the data reported in 1998. Some of the 

retractions had little explanation as to where the previous year's figures had been obtained, 

or why they had been used. An example of this is the "access to telephones" statistic (CMC 

2000 p63), as the 1998 calculation was untraceable by the writers of the 1999 report (Pers 

Comm. Craig Haskins, November 2000), and therefore the indicator was changed in 1999 to 

a much lower value. Such changes to certain indicators resulted in an overall drop in 

Barometer points for Groups 1 and 2 and a slight increase for Group 3, as can be seen in 

Figure 6.1. This will be discussed in greater detail later in this chapter. 
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MEDIUM 
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• 1 998 resu lts 
• 1999 results 

Figure 6.1: Summary Diagram of the Barometer Points as Determined by the Reference Groups 

6.2 Hierarchical Structure 

The hierarchies developed by each of the groups are given in Chapter 5. The Barometer 

results and distinct hierarchies for the three groups can be related to the various value 
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judgements each group introduced during its workshop discussions. are trends in both 

. indicator and point distribution which are evident when hierarchies are closely 

Group 1, the university staff and students, excluded the highest number of InOICCll[O This 

was verbalised as being due to' a of security in making decisions based on the 

information provided. This could directly linked to a lack of professional experience but it 

is a product of mistrust of the data provided. Another aspect, is that most of 

the stUdents were being 1',.."./in':::'l"1 as natural scientists and may have been trained to exclude 

what is unknown or uncertain, rather than to assumptions. 

Group 1 assigned greatest number of indicators the dimension. 

assigned the lowest number indicators to and "knowledge" dimensions, respectively. 

Group the officials, assigned the highest number of indicators to the "community" 

dimension. There was a noticeable influence from Social trained officials 

participating in the workshop. There was a sense that the were being 

by multiple indicators they are difficult to define. Comments were 

during the workshop which indicated that the ecosystem elements are better understood, and 

therefore complex aggregated indicators were sufficient represent factors. a 

lower number of indicators are required to represent ecosystem dimensions. second 

highest number of indicators was placed in "wealth" dimension with lowest in "air", 

"land" and "knowledge" dimensions, respectively. 

Group 3,the environmental NGO's, placed the most indicators in the "wealth" dimension. 

The second highest number of indicators in '!Je~Jthn and least in the "air" and "land" 

dimensions, Participants introduced a distinct anti-capitalist sentiment during 

workshop discussions and a strong emphasis on social The NGO's 

were particularly confident in their assignments and seemed to that their decisions were 

based on experience knowledge. 

The point values on the Barometer of Sustainability therefore reflect, in some the 

group's attitudes approaches above. The NGO group showed the lowest point 

ratings of all the groups. They openly admitted to being suspicious of the State of 

Environment .... .:::. ... ,.. .... and the indicators. The next group was . university staff and students, 

who were more tentative about the allocation indicators pOints, but tended toward 

similar distrust of SOE and indicators, as did NGO group. The CMC officials' results 

show noticeably higher scores than the other groups. This may because, for them, 

6: Discussion Shippey 
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was an in seif-criticism. The officials admitted to having knowledge of projects, 

budgets affecting the indicator results and considered the results to be 

satisfactory in light of these They therefore judged themselves less harshly 

than 

Two things are particularly noteworthy: 

.. having widely varying worldviews the results show a clustering on 

Barometer of Sustain ability and agreement in the overall categorisation of 

index. 

.. was closer "' ..... .,..,..'\"\.,.." .. amongst the groups 061I.WEll6 human wellbeing points 

than ecosystem wellbeing points. 

From the above comments it may concluded that although the Barometer's f'nrnnl"lnAntc:: 

are to the value judgments being adopted by the overall index is It 

tht:l.I"t:l>tnl"t:l> essential that the ,.. ..... ~ .... t'" who are to formulate a local Barometer 

representative of 

workshops be undertaken to 

interests in the community. This may require that "''"''',''"'''''''' 

the relative of the differing within 

a community. This study was limited to three 

sectors of society only (Section 4.10). 

Sensitivity 

"'ft." ............ was made to 

to ~el::tICm 4.9}. This was 

the hierarchies 

representing distinct 

a MCDA computer programme (Refer 

to be too many variables operating 

in the Barometer of Sustain ability process. 

Inalca,tor measurements was therefore tested by 

!:tAlnC::11tl\/llr\/ of the to change in 

calculation. 1999 SOE data 

was introduced into the 1 hierarchies which had established by of groups. 

1999 hierarchies have been included in Chapter 5 and the list of 1 

as Appendix 7. 

indicators is 

It was found that ",:"""",,,,,,,,,,,,,,, of Sustainability 

overall drop in position. decrease is eXI)eCtea 

for the 1999 

data 

showed a small 

II":::II{,'I""C:: in the 1998 

were corrected in the 1999 SOE. in some poorer indicator results. A 

significant indicator, was Indicator "Amount of land with Status" 

as it influenced the overall status of the r:::CC)Sv:!up.lm Wellbeing and is for Group 

overall increase in Ecosystem Wellbeing in 1999. This indicator reClistereld an exponential 
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increase 1999 reflecting the formalisation of the Peninsula National 

boosted the "Land" dimension particularly in Group 2, giving an inflated 

result. It is nonetheless· correct to state that the result the of 

Sustainability showed a decline in overall sustainability. 

It should be noted that only 60% of the indicators in 1998 and 1999 overlapped. It is 

these common indicators used to plot the 1999 values shown in Chapter 5 and in· 

Figure . For the 

as possible from one 

of inter-annual comparison, the 

the next. 

indicators be as 

Another issue directly related to the Barometer of Sustain ability's ability to. measure change 

in the environment, is the timeframe on which the indicators focus. A of indicators 

needs to be speCifically selected to measure varying timeframes environmental change, as 

well as cumulative effects small changes to the system. It is appropriate to have 

some sensitive indicators that would react to short-term .c!IUlC.nTCc such as a minor or flood, 

others react medium term disasters such as an oil spill, and for long-term 

changes such as the complete of a species. Some of dimensions used in the 

Barometer are only monitored on a very rough scale in the CMA report e.g. loss 

oeeles. This decreases the ability of any aggregation process to critical change 

before it is too mitigate the effects. It is important however to note that the indicators 

chosen for sensitivity to temporal change should double count less sensitive indicators. 

6.2.2 Sub-dimension Level Structuring 

The Assessment Method (SAM), as described in Chapter 3 and illustrated in Figure 

and is the basic structure which IUCI'\f suggests for Barometer. It defines 

10 dimensions under which the indicators are by the groups. SAM is again 

illustrated below in Figure 6.2. 
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Health Wealth Knowledge ommunity Equity 
& Pop. & Culture 

L.evel 3 - Dimension 

Figure 6.2: The !i:V!O!It&'Yn AS!~eSSmelllt Method (SAM) is suggested WCN structure for the top 

three of the Barometer of SustainabiUty hierarchy to ensure comparability between 

projects (Adapted from WCN, 1999) • 

. Implementing the-S~M structure tcfthetop three levels ofthehierarchy means that there 'was -­

purposefully no deviation between the. groups above the SUb-dimension level of the 

hierarchy. It is the SUb-dimension level structuring and weighting which the 

variation in points seen in the overall Barometer of Sustainability. earlier in 

Section 6.2, the hierarchy structuring reflects the and knowledge of the participants 

and the variation in these structures is demonstrated by introducing new indicator 

into structure to observe how it is reflected. 

Overall variation between 1998 and 1999 results for the three groups shows that at the 

level (Ecosystem and Human System) there is that is a 

decrease in Barometer points. although there is a slight discrepancy as to how much change 

Chapter 6: ...... ;;:1'''' ..... ;;:1.'''. Shippey 
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is caused. The more interesting variation occurs at the 

Figure 6.3 and 6.4 below. 

can seen in 

ECOSYSTEM Variance between for 1998 and 
1999 

90 

80 

J!J 70 
c:: 
'0 60 
Q. 
... 50 
S 
G) 40 
E 
o 3!l ... 
I'G 
In 20 

10 

0 

air land resource use species water 

Dimensions 

Figure 6.3 Variance betweEm llllmlenSlon Point Values for 1998 and 1999 in The Ecosystem 

Wellbeing Subsystem 

reactions of groups to the new data reflects the specific sensitivities and 

complexities of the individual hierarchies and suggests that is more consensus 

between the dimension hierarchies tRan-the Human dimension hiiCI'r'::OI· .... hi.:.C! 

for 

with comments about the groups which feel more confident about assigning 

indicators. Despite this the results show that values of the 

pOints for the Human System Wellbeing were closer to 

~nC:\I.::!1'lIQom Wellbeing. 

than those 

r.hl~nh"r 6: Discussion Shippey 
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6.4 Variance between Dimension Point 

Wellbeing Subsystem 

6.2.3 What does the Hierarchy Structure tell us about the Indicators? 

Humau 

104 

is 81 % agreement between groups in allocation indicators to the subsystem 

level (human or environment) as can seen in Appendix 5. may, in be the 

fact that the dimension definitions provided by the IUCN guided the type of information 

required by dimension. 

In the workshops, participants indicaft:.lctthat they felt confident that "''''1'1'''''''''' 

Ecosystem dimension indicators were reflective of ambient conditions. The Human indicators 

were considered to less representative and co-ordinated. multiplicity of Human 

Wellbeing indicators at sUb-dimension level may thus indicate a well-understood 

aspect of the environment, or possibly a duplication of effort in obtaining information from 

various sources, which does not add any distinctly new information to An 

example of this is the multipliCity of traffic indicators . 

The hierarchy structure also the or which indicators invoke 

for the participants. is closely related to their worldview. For example Group the 

NGOs, placed Indicator Number (Number of nuclear accidents) in the "Health" dimension 

a category they be called , whereas Group 2, the officials, placed all 
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nuclear indicators under the "Resource 

energy provision. 

t'tln'l':>I"ICtlrln as they perceived them to relate to 

6.2.4 Are Hierarchies and Barometer Sustainability Results Comparable between 

Regions? 

It has been established that weighting used to formulate a Barometer of 

Sustainability index is unique developing it. The SAM approach ensures that 

there is an approximate level of comparability. The differences, however, reflect 

judgements and worldview of differences, the overall Barometer of 

Sustainability results did partially 1!Il1!'1"'f'll"i"I with one another. 

The participants l!''''r~C!irlc 

judgements as both a Cttl"&~nn'th 

their own value C:\/<::TAn1C:: 

ability of the Barometer of Sustainability to 1",:>'1'1,:>/",'1' 

a weakness. A strength because communities could use 

.....,il"\1!Ilt'i",I"\ of sustainability, but also a weakness U<:;'~""L''''<:; 

in doing so, it 

or countries, 

it R!'.'Ilrnn1,:>t,Qor of Sustainability results n':>1rum::'An 

and wejghting used would be i"Iln,l"rl"lnt 

Comparative i:U:i~j~::i::i1 and individual assessments are treated differently. 

assessments require a common set of indicators, performance combining 

procedures. Individual do not since their purpose is to inform 

making, not to provide with other localities. 

6.2.5 HI8.U':;Jr'I"':I'I'AI:: and Barometer of Sustainability Re~SUllrs c'onJn~lrait"e between 

Groups? 
,~ 

-~ .. ~ _._--_ ..... ~~ -~ ~ ~- -- - ----

In Chapter from this research, using the three i"IfTT.I"I"t:lll"lt groups, were averaged 

to n\ljlO'r!:i1l Barometer of Sustainability result. question should be asked 

whether it is to average group results. A attempt to formulate a 

Sustainability for the Metropolitan might have produced even more 

divergent if more groups, representative of the Metropolitan society, had been used. 

With more an final result or an "" ..... r."''''',.. compromise hierarchy, weighting 

and point would have to be for a to be obtained. However, 

although it is fairly to average Barometer point aSSignments, it is 

impossible the hierarchy structures. as subsets of society for 

the formulating a local Barometer of is therefore not ideal. 
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Taking groups and averaging results is less satisfactory than obtaining consensus in one 

forum so as to avoid differing conceptualisation of linkages between indicators amongst 

different groups. In a non-experimental attempt to develop a widely Barometer 

Sustainability it would have carefully considered 

Sustainability results be or whether a single 

An inherent weakness in the Barometer of Sustainability was identified by the participants. 

They recognised that if of society contributing the process had ulterior or, 

were unable to view the holistically, or exerted political influence on the 

oroces,s. a of Sustainability could formulated which does represent an 

accurate measure of sustainability. Strong technical and scientific guidance and input would 

help to alleviate this potential problem. For this project, groups were chosen 

because of their previous exposure to environmental matters and they had an 

interest in a sustainable future. All participants had some background and understanding of 

environmental systems and system interactions. However, in a situation where there was 

little understanding of environmental participants may prior education. This 

could introduce bias. 

Chapter 4 postulated that large groups rarely 

problems and that the group is 

satisfactory conclusions for complex 

(Stech and Ratcliffe, 1979). However, 

in order to inclusive and utilise the Barometer as an educational tool, determination of the 

Barometer should be undertaken by a of It is essential that the 

Barometer of Sustainability used by the CMA officials reflect all the communities from 

region or its results will not be accepted by the public. 

overcome some of shortcomings, a Tnn"""_lnn:::ll 

complex social structure such as a large city. The first 

process is suggested for a 

could consist of a of 

small workshops using sector representatives and elected officials to define the system· and 

goals and to identify and objectives. This framework should widely communicated 

and re-worked until a satisfactory hierarchy been As this the 

existing SOE indicators would have to be reviewed and appropriate indicators selected or 
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<:1!lI>1'nrlf'i phase consist of various of society undertaking workshops to 

UB"BILIU their own of Sustainability the city. would allow discussion, 

U .... t.l.,IC~U thought and information dissemination. In the third a representative group 

could be selected from communities participating to Inf'i,I!lI>I"I'~:ai(1!lI> a final version 

which would take into account weighting and "",', .. 1<"' .......... criteria in 

"''''''''Tn .. workshops develop a compromise set of weightings and criteria which are 

broadly allow of various to be incorporated in a 

jOint Barometer Sustainability and acceptance from the broader public. 

The Barometer of Sustainability Over Time 

A measurement 

establish whether a 

usefulness if it is undertaken at regular intervals, as this helps to 

trend """ •. "' ...... An aggregated measurement of sustainability may 

also therefore to show a if it is undertaken several years in succession. 

However. value judgements and the priorities of a community also over time. 

Thus, the Barometer of Sustainability scalings would to be updated to such 

change. This could be linked to the political system in which a new local govemment is voted 

in every four If the or performance are altered it will become 

necessary to to ensure that trend is reliant on a continuous data. 

6.3 Critique of the Barometer of Sustainability (lVAI'~11I Process 

Participants questioned several 

Sustainability during the workshops. 

6.3.1 Interlinkages 

of the theory supporting the 

are discussed below. 

The Barometer theory underpinning the hierarchy structure was on the 

it was an oversimplification of a complex environment. This was based on a 

perceived inability of the of Sustainability to deal with interaction between i:I:S,JB\,;I.:S 

of the environment. The of Sustainability speCifically guards against double 

counting. indicator can only assigned "ecosystem" or "human" subsystems. 

This was a cause of in all the \Alr""''''.:>lh"" .. ,.:> the """".1-i ... ;;"""""".. commented that 

some of indicators had a influence on subsystems be on 

both This issue could overcome by selection of indicators, allowing ""',... .... Tn' 

A"I,7'I'.c .. ·on'i' indicators measuring similar issues to be placed into both subsystems. In the 

an opportunity this, proposal was not provided. 
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Several natural science trained participants were concerned that biological and physical 

limits of the world's systems were not being adequately dealt with and that the perceived 

psychological and cultural aspects were given more significance because of the importance 

placed on value judgements rather than specialist knowledge. This is largely reflective of the 

participants involved in developing a particular Barometer of Sustainability - whether they 

are trained specialists or members of the local community. Since the Barometer of 

Sustainability is clearly focused on community inclusion, it is assumed that the base data 

should be influenced by scientific knowledge. The community needs to be informed when 

scientific knowledge is available but the value of local observation should not be 

underestimated. Ideally, a combination of scientific expertise, local knowledge and 

observation should be used to develop the Barometer of Sustainability hierarchy. 

6.3.2 Complexity of the Indicator Hierarchy 

As has been discussed earlier in this chapter, the hierarchies are influenced by both the base 

data and the participants' worldview and cannot simply be seen as mathematical structures. 

The hierarchies are complicated and are difficult to interpret without a thorough 

understanding of the process used to develop them. An attempt to remedy this was the 

adoption of colour coding in the hierarchies as illustrated in Figure 6.5 and used in Chapter 

5. This introduction of colour resulted in the participants being able to quickly identify low­

scoring indicators. This was found to be useful because the participants began to identify 

trends in the dimensions and discuss their implications for sustainability. 

58 

No. 
Species & 
Population 

0.2 0.2 0.2 0.2 0.2 
100 80 79 37 59 

0.2 
13 

SCALE 

BAD 

POOR 
D MEDIUM 
_ OK 

GOOD 

Figure 6.5: Colour Coded Assisted Interpretation of Hierarchies 
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Another complication was the vast amount of information required to complete a hierarchy. 

To assist the participants a table of indicators, corresponding to the numbers used on the 

hierarchy, was developed to be able to decrease the size of the resulting hierarchies. This 

was found to be beneficial. 

EXAMPLE 

The indicator descriptions for Indicator numbers 43 and 44 shown in Figure 6.5 above 

No. Indicator SOE result Information 
43 % Coastline protected by Marine 2% 

Protected Area (MPA) 
44 Marine spp rated critical within MPA's 4 Spp.- species 

6.3.3 Loss of Information 

6.3.3a Detail --

A further criticism of the Barometer of Sustainability approach was that it does not enable the 

recognition of geographic distribution of environmental problems. An indicator used in the 

Barometer of Sustainability may comprise of a series of very good and very bad results 

across a region. The averaged value may therefore be a distortion of reality. In complex 

situations the geographic distribution of values should be available for better management of 

specific problems. 

The composition of the indicator set should be such that it can correctly identify possible 

problems at an aggregated level and provide further detailed information at a lower level of 

aggregation. The Barometer of Sustainability is a tool for ascertaining the overall 

sustainability and is not supposed to be used as a tool for detailed micro-management of the 

urban environment. 

6.3.3b Significance 

All of the reference groups commented that the structuring and weighting of the hierarchies 

occasionally did not allow sufficient significance to be placed on particular indicators. If 

several critical indicators fall under the same dimension they may be perceived as no more 

important than the indicators in the other dimensions. For example, indicators of TB rates' 

and 'Population growth' both fall under the "Health" dimension. These are both critical human 

wellbeing indicators. The "Community" dimension contains indicators such as 'Number of 

traffic accidents' and '% commuters using rail'. When the hierarchy calculation is undertaken 

the "Community" dimension and the "Health" dimension are weighted equally. It could be 
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argued that the health indicators are significantly more important than the community 

indicators, but this is not reflected. 

The specification that all dimensions are weighted equally is directly related to the adoption 

of the IUCN SAM structure. The IUCN (1999) argues that all ten dimensions are required for 

a sustainable society to develop. The above example does, however, raise concerns 

regarding whether they should all receive the same weighting. 

6.3.4 Scope 

Another issue raised was the point that the physical boundary adopted for the SOE, and 

therefore the Barometer of Sustainability exercise, was the Metropolitan political boundary. 

The point was made that environmental issues extend beyond the boundaries of the city and 

that the focus should extend to the "ecological footprint" of the city if the results were to be 

holistic and truly reflect sustainability of the city. It is possible to select indicators which 

measure the impacts on the wider ecosystem but this was not done in the CMA SOE report .. 

This study was limited to the SOE data due to logistical and financial constraints .. Although 

this is a valid criticism of the SOE it would be costly and difficult to achieve a comprehensive 

measurement of all impacts throughout the ecological footprint of the CMA. 

6.4 Critique of the 1998 CMA SOE as a Base for an Aggregated Sustainability Index 

One of the objectives of this study was to determine whether it was feasible to use the 

indicators reported in the 1998 CMA State of the Environment Report to develop an 

aggregated sustainability index. The research undertaken for this dissertation, as detailed in 

Chapter 4, 5 and 6, showed that it was feasible, although some shortcomings in the SOE and 

the indicators selected are identified during the process of developing the Barometer of 

Sustainability. 

These shortcomings include: 

1. Many of the SOE indicators are poorly defined or no definition is given. 

2. Source data was in several instances was unconfirmed or determined in a non­

repeatable manner. 

3. Formulae to show how indicators were calculated, are not given. 

4 . Indicators were drawn from information collected for other purposes. Strategic thinking 

needs to be undertaken to collect information to provide more useful indicator 

purposes. 
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5. There is only a 60% overlap of indicators between the 1998 and 1999 SOE. The 

indicators need to be finalised and retained for a few years to allow some basis for 

comparison from one year to the next. 

6. The indicators do not provide sufficient coverage of the ten dimensions required by the 

IUCN SAM structure. This means that there are parts of the environment which are not 

adequately measured. The SOE indicators were not developed for the Barometer of 

Sustainability framework, if a Metropolitan Barometer was to be developed a review of 

the indicators would have to be undertaken. 

7. The indicators do not provide a range of time-frames which would ensure that short, 

medium and long term changes are sufficiently monitored to act as timeous warning of 

imminent problems. 

6.4.1 Institutional Adaptation 

For the sake of developing institutional memory, as well as information for the public, it is 

recommended that a guide or manual be developed for the SOE. This should contain details 

of the indicators used, including at least: 

• Definition of the indicator; 

• Methodology for collection and calculation for SOE purposes; 

• Authority responsible for collection of data; 

• Brief history of indicator ( e.g documented since ... ); 

• Other comments about certainty of results, problems experienced, data missing. 

This document should be in the form of a manual which could be used by a local authority to 

keep track of all the information used for the SOE and it should be available, on request, to 

other authorities and the public. 

6.4.2 Indicator Adaptation 

The reference group participants provided insight and comments regarding the 1998 

indicators. Detailed comments are given in Appendix 3. Specific dimensions identified by the 

groups as having missing monitoring elements were the "Land", "Health", Community" and 

"Resource Use" dimensions. 
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6A.2.a Land Indicators 

The "Land" dimension had the fewest indicators in all groups. The 1999 SOE introduced 

some indicators for this issue (refer to the table of indicators in Appendix 2), however, the 

participants provided further suggestions of indicators which could be added: 

Issue Description Suggested Indicator 

Agriculture Quality of soils Dept of Agriculture arability 

measure. 

Information on Measure of enforcement of Number of fines under planning 

planning regulations planning regulations and building regulations 

6A.2b Health indicators 

The UHealth" dimension contained several good indicators but the reference groups felt that 

there were some missing which would be useful. Significantly an indicator on HIV/Aids status 

was missing. Also, mental health is not indicated. A suggestion was made that this could be 

measured by recording suicide rates. Number of acute respiratory chest infections in children 

under six years indicator was included in 1998 and excluded in 1999 - this should be re­

introduced. 

Issue Description Suggested Indicator 

HIV/AIDS Infection rate Number of recorded HIV infections 

per annum 

Mental health Number deaths by suicide per 

annum - - ' 

6A.2c Community Indicators 

Although there are several good indicators representing this dimension the following issues 

were seen by participants as necessary additions. 

Issue Description Suggested Indicator 

Social support Access to social workers Number of social workers 

registered/employed within the 

CMA 

Welfare payments Number of registered individuals 

drawing welfare 
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Disabilities grants and facilities Number of registered individuals 

drawing disability grants 

Access to justice Number of police/law enforcement 

officers operating within CMA 

Access to health care Access to hospitals or clinics Average period spent waiting to be 

treated. 

6.4.2.d Resource Use Indicators 

The "Resource Use" dimension had reasonably good indicators for energy and waste issues 

but it was felt that agriculture, fisheries and marine resources should be included. The 

following indicators were suggested for inclusion: 

Issue Description Suggested Indicator 

Waste More accurate information % industrial waste re-used per 

about recycling - separate person per day 

industrial from domestic 

recycling 

% domestic waste re-used per 

person per day 

Agriculture Arable land within the CMA % land zoned for agriculture being 

used for crops or grazing 

Subsistence gardening Hectares of land being used for 

subsistence gardening 

Fishing Industry Tonnage being processed Daily catch registered at harbours 

- - " 
(Hout Bay, Cape Town, Simon's 

Town, Kalk Bay) 

6.5 Conclusions 

The Barometer of Sustainability produced a series of graphical, aggregated indices for the 

Cape Metropolitan Area reflecting the Human and Ecosystem Wellbeing of the area. As a 

tool it was successful because the participants felt that the results were reasonable and 

reflected their sense of the state of the environment and progress toward a desirable state. 

Appendix 6 contains the correspondence and comments from the participants. The majority 

of participants felt that it was a good process. There was a high level of acceptance of the 

results. The next chapter draws conclusions from the research and offers suggestions for 

further research. 
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CHAPTER 7 

SUMMARY AND CONCLUSIONS 

"In our daily lives we accept a great deal of organisation. We pay taxes, 

we conform to laws, we inform one another about everything under the 

sun. Still, so far, we have proved incapable of finding an adequate answer 

to the threats facing our biosphere, our very future. Yet this can change!" 

(T. de la Court, 1990). 

114 

This chapter provides an overview of the findings from the research exercise and presents 

the conclusions drawn. It also highlights recommendations for improvements to the Cape 

Metropolitan Area State of the Environment Report and identifies future research 

opportunities for the tool known as the Barometer of Sustainability. 

The Barometer of Sustainability is an aggregation tool developed by Robert Prescott-Allen 

(IUCN,1997). It allows systematic organisation and combination of indicators in order to draw 

conclusions about the wellbeing of Human and Environmental Systems. The conclusions are 

presented visually, providing a "picture" of the State of the Environment. 

The objectives of this dissertation are: 

• To determine whether it is feasible to use the data already being collected in the 

Cape Metropolitan Area to produce a valuable measure of sustainability, and, to 

identify what, if any, critical monitoring elements are missing. 

• To determine whether the Barometer of §.us~ainability can be used as an analytical 

tool to provide an intuitive picture of the results gathered for a State of the 

Environment report, which will assist in an understanding of environmental 

(ecosystem and human) issues in the Cape Metropolitan Area. 

The indicators contained in the Cape Metropolitan Area 1998 State of the Environment 

Report (CMC,1999) were used as base data to undertake the Barometer. Three groups were 

identified from various sectors of society to undertake the Barometer process for this study. 

These groups were: 

• University Staff and Students 

• Cape Metropolitan Council Officials 

• Environmental non-Governmental Organisations 
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These groups were selected as they have a knowledge of environmental systems and 

sustainability. Volunteers were used for all of the workshops. The groups were also expected 

to impart slightly different value systems to their Barometer and it was expected that this 

would influence the outcome. This was confirmed . The results from the three groups are 

shown on the sustainability graph in Figure 7.1 
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Figure 7.1 The 1998 CMA Barometer- Results of the Three Group Workshops 

The detailed results of these workshops are documented in Chapters 5 and 6. It was found 

that the Barometer was an easily accessible tool which provided structure and focus for 

participants attempting to understand the implications of indicator data for sustainability. The 

tool is also sensitive to the value system applied in the organisation and for the calculation of 

the Barometer and this accounts for the variation in results seen in Figure 7.1 above. Despite 

the varying values used by the three groups undertaking this exercise, the results were all in 

the "Poor" or "Mostly Unsustainable" category of the Barometer. The 1999 SOE (CMC, 2000) 

data was tested using the 1998 structure developed by the three groups to verify the 

Barometer's ability to reflect change in the indicators. 
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There was a negative trend in the Barometer results, which was expected, as several of the 

CMA 1999 indicators were reported as being significantly lower than the reported 1998 

results. The proclamation of a National Park within the CMA, however, had a significant 

positive effect on the results. This single indicator, accounts for the government official 

groups' increase in Environmental Wellbeing points between 1998 and 1999. The changes 

noted on the Barometer of Sustainability graph are shown in Figure 7.2. 
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KEY: 
• 1998 results 
. 1999 results 

Figure 7.2: Barometer of Sustain ability Cbange in Results between 1998 and 1999. 

7.1 Feasibility of Using the 1998 SOE to Develop an Aggregated Sustainability Index 

One of the objectives of this study was to determine whether the information already being 

collected for the SOE could be used in developing an aggregated index of sustainability for 
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the CMA. It has been proven that it is possible to utilise the existing data as presented in the 

1998 SOE, however, certain limitations for the SOE and the indicators were identified in 

terms of their use for this purpose. 

The shortcomings listed below are discussed in section 6.4. 

• Documentation of many of the SOE indicators is poor. Definitions and formulae to 

show how indicators were calculated, are not given. 

• Source data was in several instances unconfirmed or determined in a non­

repeatable manner. 

• Indicators were drawn from information collected for other purposes and therefore 

are not always meaningful as indicators of sustainability. 

• Indicators have been redefined or replaced in successive years making trend 

identification difficult. 

• The indicators do not provide sufficient coverage of all the elements considered 

essential for a sustainable society. 

• The indicators are not balanced to provide monitoring of a range of time horizons 

encompassing short-, medium-, and long-term changes. 

• There is a perception that SOE information is inaccurate due to some of the 

problems listed above. 

It is recommended that in order to overcome some of these criticisms a guide or manual be 

developed for the SOE. This should include details of the indicators used, including at least 

the following : definition of the indicator; methodology for collection and calculation for SOE 

purposes; responsibility for collection of data; history of indicator; and other comments about 

certainty of results, problems experienced and mi~in_g data. 

Several of the individual indicators were criticised while additional indicators were suggested 

to assist in developing a more balanced measurement of the State of the Environment. 

Further discussion can be found in Section 6.4 The mistrust of the results in the SOE 

expressed by participants was partially due to the lack of information and definitions for the 

indicators and partially because the information appeared to be contrary to "popular belief'. 

This is an important finding as success of local government initiatives for sustainability relies 

on the backing of the community, and clearly there are still trust issues to be overcome. 
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Figure 7.3 Barometer of Sustainability Average for 1998 and 1999 

7.2 Barometer of Sustainability as an Analytical Tool for the Cape Metropolitan Area 
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The second objective of this study is to determine whether the Barometer of Sustainability 

could be used to develop an aggregated sustainability index for the Cape Metropolitan Area. 

The Barometer was proved to be able to focus the participants on the complexities of 

measuring sustainability. It provided a framework which allowed the problem to be 

approached through dimensions which were easily understood and dealt with . A detailed 

description of the Barometer theory and methodology is given in Chapters 3 and 4. The 

Barometer formulation exercise undertaken for this dissertation required the organisation of 

the SOE indicators into a hierarchical structure. This process allowed participants to highlight 

problem areas and missing indicators for the Cape Metropolitan Area. 
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Based on the participants' reactions and comments it can concluded that the 

encouraged them to engage with environmental on a holistic level forcing 

consider all not just those of interest to individual. The three distinct 

representing sectors of society namely: university staff and students, local 

and environmental NGO's all determined that the CMA a 

agreed that 

Wellbeing. 

of "Poor" meaning that it is mostly unsustainable. Furthermore, they all 

Wellbeing in the CMA is currently scoring lower than the r-r:I:U'i\J'SI"'!1I 

Sustainability allows participants their worldview by 

indicators to a hierarchy and weighting and each indicator. In this 

to decide how important a particular factor is them and how well they 

perform. This approach led to a very high level of acceptance of the process and 

by 

purpose of assisting the 

are able 

to see it 

in of Sustainability also serves 

determining which indicators provide 

development will be useful. It 

information and which require further 

to determine what type of information is 

missing from of the Environment -"" •. " ...... y 

Future , .... "' ......... ". on the Barometer of Sustainability should focus on the tool's 

the value judgements used to develop the hierarchy and determine Barometer 

to 

as well 

as the minor and major environmental on the hierarchy once it 

established. Barometer of Sustainability results were seen by some participants 

as SUIJlelOUlire it was questioned Barometer result were enough" to 

accept. assumption is that value judgements ..... do not reflect a balanced approach. Some 

that particularly the ecosystem elements required vast scientific knowledge to 

their carrying "' ..... 'ClI'"".Y sensitivities. The question is then raised: Is 

AV"AriA""A sufficient to assist development toward common sense, local knowledge 

sustainability? The theory of the 

Sustainability is based suggests that a 

on which Barometer of 

approach and 

community is required to move toward sustainability. 

Values over time, and are '-" ...... ~~ ... 'I'~.rf by circumstance, therefore it is important to 

that any Barometer which is to be'regularly updated to ensure that it 

judgements of the communities it represents. 
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The challenges of developing a Barometer of Sustainability for the Metropolitan 

were hjghlighted in Chapter 6. In order to ensure of the measurement by the 

broader public it is necessary all of society understand and contribute the 

process. and Ratcliffe (1975) showed that large groups do not produce good quality 

and therefore a three-phased process including small-scale workshops is 

recommended. The first phase could consist of a series of small workshops using sector 

representatives and elected officials to define the system and goals and to identify li:li:I\..I'Ci:I 

and objectives. This framework should widely communicated and reworked until a 

satisfactory hierarchy established. As of this process the existing 

indicators would have to reviewed and appropriate indicators selected or created. 

The second phase could consist of various of society undertaking workshops to 

develop own Barometer of Sustainability for city. This would allow discussion, 

focused thought and information dissemination. In the third phase, a representative group 

could be selected from the communities· participating to undertake a final version of the 

Barometer which would take into account the weightings and performance criteria utilised in 

the sector workshops and develop a compromise set of weighting and criteria which are 

broadly This could then be adopted as the Barometer of Sustainability for 

Town. 

It was emphasised in Chapter 6 that the Barometer is a tool for the organisation and re-

evaluation of information provided by indicators. It is therefore essential 

therefore that the indicators used should provide of all of 

environment and varying coarseness appropriate for measuring environmental of 

different duration (short-. medium-, and long-term). 

7.3 Conclusion 

Barometer of Sustain ability is a flexible tool which can successfully incorporate 

information already collected in the CMA to develop a graphical summary of the State of the 

Environment. The graphical index is easily understood. and process of obtaining it, is 

educational. The Barometer of Sustainability thus provided. a suitable and adequate 

aggregated sustainability index for the Cape Metropolitan 
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APPENDIX 1 

Participants in the Barometer of Sustainability Workshops 

Name Group Affiliation/Specialisation 

Peter Johnston University Staff & students Climatology 

Lynette Kruger University Staff & students Botany 

Michelle Rundle University Staff & students Occupational Therapy 

Debbie Shannon University Staff & students Climatology 

Mark Wilson University Staff & students Business & IT 

Alicia Matzener University Staff & students GIS 

Glenn Ashton Environmental NGO Hout Bay Residents Assoc. 

Neil Carr Environmental NGO Zoning Awareness Project 

Liz Mcdaid Environmental NGO Wildlife & Environment Society 

Julian Satow-Allen Environmental NGO Interested Party 

Jeremy Burnham Environmental NGO The Natural Step 

Tom Ellis Local Govt. Officials CMC-Catchment Management 

Shirene Rosenberg Local Govt. Officials CMC- Spatial Planning 

Candice Haskins Local Govt. Officials CMC-Scientific Services 

Keith Wiseman Local Govt. Officials CMC-Enviro. Management Dept 

Neil Rossouw Local Govt. Officials CMC- Air Pollution 

Carol Wright Local Govt. Officials CMC- Economic & Social Dev. 

Craig Haskins Local Govt. Officials CMC- Enviro. Management Dept 
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assist in an understanding of the problems and provide an appropriate response to 

current trends. 

Barometer of Sustainability: What is it and How does it Work? 

H 
U 
M 
A 
N 

W 
E 
L 
L 
B 
E 
I 
N 
G 

GOOD 
Sustainable 

20 40 60 80 100 

ECOSYSTEM WELLBEING 

Figure 1: Barometer of Sustainability - "Sustainogram" 

"The Barometer of Sustainability is a tool for measuring and communicating a 

society's wellbeing and progress toward sustainability. It provides a 

systematic way of organising and combining indicators so that users can draw 

conclusions about the conditions of people and the ecosystem and the effects 

of people-ecosystem interactions. It presents conclusions visually, providing 

anyone - from a villager to head of state - with an immediate picture of 

human and ecosystem wellbeing" (lUeN, 1997, p1). 

The specific tool that has been identified for investigation in this study is called the 

'Barometer of Sustainability' and was developed by Robert Prescott-Allen in 1995 and 

adopted by the International Union for Conservation of Nature (lUCN) in 1997. The 

Barometer is described as being able to assess a region's progress toward sustainability 

through the integration of economic, biophysical and social health indicators (Hardi et al., 

1997). The calculation of the Barometer of Sustainability scale requires those developing the 

Barometer to state explicitly their assumptions about human and ecosystem wellbeing so 

that calculated sustainability ratings can be scored against desired levels. The Barometer of 

Appendix 2 Shippey 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Sustainability is a combination of ecosystem and human wellbeing, measured individually by 

their respective indices. Indicators for these are chosen only if it is possible to 

acceptability and unacceptability. in numerical with regard to 1"10,,, .. ,,,,,,",11.'\1 

n .. n"'""c,~ allows the to determine it achieve 

1997). 

In order to compute progress toward sustainability, the values of the index of ecosystem well-

being and the index human wellbeing must be calculated, as well as the subindices 

make up A was adopted by IUCN - termed the 

Method (SAM) which human five """""'~\/~TQrn 

dimensions (Figure 

SAM framework will 

assessments 

The 

used in to ensure that are comparable with 

to ensure that a wide range of sustainability concerns are 

is a function of land, air, biodiversity 

resource use InCllcal:ors The index of human wellbeing represents overall level of human 

wellbeing and is a function of the wellness of individuals which includes health, \A/..::.,:lITn 

knowledge & culture, community, equity. (Hardi a/., 1997) 

ECOSYSrEM 

land Water Air 

PEOPLE 

I I I 
Health & 

Wealth 
Knowledge & 

Welfare ' Culture 

Figure 2: System Assessment Method (IUCN,1999) 
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Barometer Dimension Definitions 

LAND 

The diversity and quality of land ecosystems, including their modification, conversion and 
degradation. 

AIR 

local air quality and the global atmosphere. 

WATER 

The diversity quality of inland water marine ecosystems such as modification by 
dams, embankments, pollution and water withdrawal. 

RESOURCE USE 

I-n.::."I'1\1 and materials, waste generation and disposal, recycling, resource sectors such as 
agriculture, timber, mining and hunting. 

SPECIES & POPULATIONS 

Status of wild species and wild and domesticated diversity and quality habitats. 

WEALTH 

The economy, Inl"l"ll'TI"" material infrastructure, basic for food, water, clothing 
and shelter. 

HEALTH & POPULATION 

.,,,"',,."'. and health, nI~lF!a,":A mortality, fertility, population growth . 

EQUITY 

Distribution of benefits burdens Oe!1Neem males females and among households, 
groups and other social divisions. 

COMMUNITY 

Rights and freedoms, governance, institutions, 

KNOWLEDGE & CULTURE 

Education, state of knowledge 

belief and expression. 

Appendix 2 
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crime, civil order. 

the ecosystem, communication, systems of 

(Source: IUCN, 1999) 
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Once you calculated scales for each indicator and decided on the importance of 

specific indicators you can calculate the value of the indicator on barometer The 

points calculated for indicator are added together up the hierachical levels to provide 

you with a point value for the human wellbeing and a point value for the ecosystem 

wellbeing. Once the values of ecosystem and human wellbeing are calculated, they are 

plotted on their respective axes to present the 

"Sustainogram". 

on the Barometer of Sustainability's 

Methodology: What Are We Going To Be Doing In The Workshop? 

workshop will comprise four sessions. 

Session 1: 

.. We are going to place the indicators from the 1998 State the Environment for 

the Cape Metropolitan Area into an hierarchical structure which will form the basis of a 

Barometer of Sustainability for the indicators found in the SOE. 

.. We will then give each indicator a weight to ensure that 

consensus on how important particular indicators are. 

calculation reflects the group 

2 &3: 

.. We will then develop a scale for each indicator, which reflects group's decisions on 

appropriate performance for that indicator. 

.. For indicator the actual measurement noted in the SOE will converted into 

performance points using group's from in the session. 

.. The points and the weight given to each indicator a particular level, is then used to 

calculate the point value of the issue they represent. 

.. The points from level of indicators are calculated in this manner up the hierarchy to 

provide the point for the ecosystem wellbeing and human wellbeing axes on the 

Barometer of Sustainability. Plotting two points will the toward 

sustainability. 

.. A discussion on the usefulness of the tool will follow. We will be considering some of the 

following 

(i) Does the outcome of the Barometer of Sustainability reflect your sense of 

CMA state of the environment? 

(U) What did you learn by working through the barometer? 

(iii) What shortcomings do you see in the 

(iv) Is the Barometer a useful tool in determining a holistic picture of the SOE? 

(v) Does the that it so heavily on value judgements invalidate it or 

it more as a tooi. 

Appendix 2 Shippey 
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(vi) How could the barometer improve SOE reporting? 

Information supplied to scale CMA indicators 

The infonnation contained in Appendix A is a of indicators as found in CMA 1998 

SOE . The description is given with the SOE result/measurement and 

additional regional or global information to assist the group in establishing 

a 

The two main sources of information provide the global context information were: 

1. The United Nations Development Programme Human Development Report 1999. 

(http://www.undp.org/hdro/report.html) 

In the UNDP Human Development various indicators are to calculate a 

Human Development Index (HDI). information provided is divided into 

considered to have a high, medium or low HDI. South Africa is considered to 

The information provided with the CMA data in Appendix A is the 

",,,.,.,.,,,,.u:. measurement for countries, the average measurement for medium 

HDI countries and the lowest in medium HDI 

United Nations Centre for Human (UNCHS) Habitat: Urban Indicators 

Programme Update 1998 

(http://www.urbanobservatory.org/indicators/database/) 

United Nations Centre for Human Settlements (Habitat) promotes sustainable 

development through policy advice, capacity-building, knowledge-creation and 

strengthening of partnerships between governments and civil society. A database 

urban indicators from more than 80 cities across world has been established. 

Information shown in Appendix A has been to the mean 

median, as well as the highest and lowest values, for a indicator across all 

included in the database. In some cases, information is also provided as the 

",,,.:.,.,,,,. .. ,. value for particular continents. 
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2 
4. TABLE 2: Rehabilitation 'Ecological Potential' Classes- Rivers Ecological Classes- Table 2 

Class Definition SOE result Percentage River 
Class 1 100% of potential value, unmodified , 46.7km 13% 

**Suggested 
natural 

Class 2 80-99% of potential value, largely 17.65km 4% 
interpretation of data: natural with few modifications 
Acceptable Class 3 60-79% of potential value, 72.98km 26% 

ecological class of moderately modified 

rivers Class 4 40-59% of potential value, largely 147.71km 41% 

Class 1 +2+3 = 43% 
ttRmodified 

Class 5 20-39% of potential value, seriously 68.21km 19% 
modified 

Class 6 0-19% of potential value, Okm 0% 
modifications critical, almost complete 
loss of biota 

5. Ecological Classes- Table 3 11 coastal lakes and estuaries 
Coastal Lakes & TABLE 3: Rehabilitation 'Ecological Potential' Classes- Coastal Lakes were investigated 
Estuaries and Estuaries 

Class Definition SOE result Percentage 
**Suggested 
interpretation of data: Class 1 100% of potential value, unmodified, 0 0% 

Acceptable natural 
Class 2 80-99% of potential value, largely 0 0% 

ecological class of natural with few modifications 
Coastal Lakes & Class 3 60-79% of potential value, moderately 4 36% 
Estuaries modified 

Class 1 +2+3 = 36% Class 4 40-59% of potential value, largely 5 46% 
unmodified 

Class 5 20-39% of potential value, seriously 2 18% 
modified 

Class 6 0-19% of potential value, modifications 0 0% 
critical, almost complete loss of biota 

6. Number of harmful 2 Definition: A harmful algal bloom is the proliferation of a toxic or nuisance 
algal blooms algae. 

7. Water Quality Stats Table 4 **Suggested interpretation of data: Water Quality Statistics 
**Suggested % Samples which exceed water quality guidelines = 64% 
interpretation of data **(64%) (18 samples out of 28 exceed the guidelines) 

Appendix 2 Shippey 
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~~~~.. _. - < _ •• 

n::fNIt:1 Location pH Dissolved 

'"'
LlU!.Iot::" 

____ '= (mgtl) 
Zeekoeivlei Catchment 

Big Lotus River- Fishennan's Walk 8.2 78 6.57 
Little Lotus River- 8uI Avenue 8.0 76 2.72 

"e,· Home Bay 8.8 67 2.98 
'Rondevlei- at outlet weir 8.1 58 2.06 

Princess vlei- vlel centre 8.8 80 1.66 
Catchment 

Westlake River- cm Chenel & Main Rd 7.4 64 2.35 
Ke~~ River- Military Rd 7.6 54 1.40 
Sand River- dIs Sand/Dipr conti. 7.9 84 2.36 
Zandvlei- Imperial Yacht Club 8.4 92 1.08 
Little Princess Vlei- south 7.9 61 1.23 
Lan!:levlei- at outlet weir 8.2 75 1.64 

Salt River Catchment 
JakkalsvlEli River- nr Settlers Way 7.9 77 26.8 
vY\:Ic"raal River- u/s Athlone WNTW 7.8 67 24.6 

VY!:Iekraal River- dIs Athlone WNTW 7.5 60 21.1 
ICiCII River- Nightingale Way 9.1 - -

Black River- Rdbosch Golf Course 8.3 111 2.35 
Liesbeek River- nr Kirstenbosch 7.6 76 0.58 
Liesbeek River- OPP Hartleyvale 7.5 70 1.16 
Salt River Canal- Marine Drive 7.6 58 14.5 

Eb, """'. k', ils River Catchment7 000 
Kuils River- Eversdal Rd 7.4 74 -

.. o~y River- Amandel Rd 7.6 78 -
Kuils River- Stellenbosch Arterial 8.2 97 -
Eerste River- in Stellenbosch 7.5 86 -
Eerste River- dIs of confwith Kuils River 7.5 50 -

Disa River Catchment (Hout Bay) 
Disa River- Longkloof Rd 6.6 - -
Tributary of Disa River 7.2 - -

Glencairn vleil Elsies River 
Glencairn vlej- centre 7.8 70 1.60 

Noordhoek Catchment 
Wildevoelvlei- east vlei 9.1 95 3.78 
Wildevoelvlei- west vlei 8.8 50 2,88 I 
(Source: CMC ",,,,e,,,",,,, "' .. , .. ,""" ... 1999) 

!~tal ,mor<>.pnyll 
• """'I-' A 
(mg/I) 

0.543 -
0.142 -
0.891 93 
0.207 81 
0.210 135 

.... ~ 

0.058 -
0.092 -
0.082 -
0.084 46 
0.052 3 
0.267 79 

3.33 -
3.47 -

2.55 -
0.190 -
0.111 -
0.029 -
0.060 -
1.43 -

r----~--.. · 
0.070 -
0.266 -
1.83 -

0.041 -
1.71 -

0.045 -
5.00 -

0.127 7 

1.70 156 
1.34 176 

Coliform 
(1100ml) 

20000 
6 000 

10 
90 
80 

400 
325 

22000 
170 
200 
80 

129000 
1700 
000 

500000 
2850 
5000 
130 

2 000 
8000 

7 000 
550 

32 000 
300 

3000 

1 900 
700 

40 

100 
80 

EXPLANATORY NOTE: 

indicate where 

an indication of the of 
water- it is measured on a scale of 0 to 14. 
A 

water is while 
7 indicate alkaline conditions. 
waters could lie in the 
acid (pH <4) to 

range from very 
akaline (pH <8 5) 

Dissolved oxygen is essential for all 

life. The amount of oxygen 
dissolved water may vary with time of 

season altitude salt 
content and other environmental factors. 

eXI)OSiea to dissolved oxygen 
levels less than 40% for extended 
will tend to suffer severe adverse effects. 

Faecal coliform The presence of these 

the 

__ A~_'~' in water is used as an 

indication of faecal pollutiol 

as satisfar.tn 
contact recreation. 

for intermediate-

3 
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8. Faecal Coliform Counts Table 5 

** 50% 
(14 samples 

**Suggested out of 28 
interpretation of data: exceed the 
Coliform Counts guidelines) 

I % Samples which 
, exceed guidelines for 
contact recreation 

Appendix 2 

Table 5: Coliform Counts 
RiverNlei Location Faecal Coliform 

(/100ml) 
Zeekoeivlei Catchment 

Big Lotus River- Fisherman's Walk 20000 
Little Lotus River- 8"' Avenue 6000 
Zeekoevlei- Home Bay 10 
Rondevlei- at outlet weir 90 
Princess vlei- vlei centre 80 

Zandvlei Catchment 
Westlake River- cnr Chenel & Main Rd 400 
Keysers River- Military Rd 325 
Sand River- dIs SandlDipr confl. 22000 
Zandvlei- Imperial Yacht Club 170 
Little Princess Vlei- south 200 
Langevlei- at outlet weir 80 

Salt River Catchment 
Jakkalsvlei River- nr Settlers Way 129000 
Vyqekraal River- u/s Athlone INNTW 1 700000 
Vygekraal River- dIs Athlone INNTW 500000 
Eisieskraal River- Nightingale Way 2850 
Black River- Rdbosch Golf Course 5000 
Liesbeek River- nr Kirstenbosch 130 
Liesbeek River- 0PP Hartleyvale 2000 
Salt River Canal- Marine Drive 8000 

Eerste-Kuils River Catchment 
Kuils River- Eversdal Rd 7000 
BottelaryRiver- Amandel Rd 550 
Kuils River- Stellenbosch Arterial 32000 
Eerste River- in Stellenbosch 300 
Eerste River- dIs of conf with Kuils River 3000 

Disa River Catchment (Hout Bay) 
Disa River- longkloof Rd 1 900 
Tributary of Disa River 700 

Glencairn vleil Eisies River 
Glencairn vlei- centre 40 

Noordhoek Catchment 
WildevoEHvlei- east vlei 100 
Wildevoelvlei- west vlei I 80 
(Source: CMC Scientific Services: 1999) 

,-------------------------------~ 

EXPLANATORY NOTE 
Faecal coliform - The presence 
of these organisms (which occur 
naturally in the intestines of 
humans, poultry, cats, dogs and 
rodents) in water is used as an 
indication of faecal pollution 
Drin~ing water guidelines specify 
o coliform counts/l 00 ml as the 
Target Water Quality Range, 
while counts of 0 to 1000 are 
regarded as satisfactory for 
intermediate-contact recreation. 

(CMC SOE- 1998, p105) 

BOLD figures indicate where 
sample exceed guideline 

Shippey 
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5 
No. Indicator SOE result Information Comments 
9. Volume of water 96.54 mJJyr Annual freshwater withdrawals: (279985352 mJ/yr /2.9 population = 

being used- per capita SA Result: 359 m3/yr per caRita 96.54 m3/yr per capita) 

Water demand in m3/yr High HDI Ave Result: 997 m3/yr per capita 
Med HDI Ave Result: 596 m3/yr per capita 
Medium HDI Worst Result: 1 967.9 m3/yr per capita 

10. % Capacity of dams 91% None 
being used to fulfil 
water demand 

11. % Population with 97.1% (Access to potable water <200m from dwelling) Note: Potable water is clean and 
potable water supply Habitat II Mean = 84.38% free of pollutants and sediment 

within 50m of Habitat II Median = 92.90% and of a high enough quality to 

dwelling Habitat II Lowest = 12.90% drink. 
Habitat II Highest = 100% 

12. Wastewater 528000klJ (% Wastewater treated) Definition: used water which 
produced 279985 Habitat II Mean = 8.55% Habitat II Median = 12% must be treated before being 
(As % of total water 352kl= Habitat II Lowest = 0% Habitat II Highest =100% returned to the environment 

used) 0.18% 
13. Car ownership- 170 Habitat II Mean = 144.59 

Number of vehicles Habitat II Median = 68.75 

per 1000 people Habitat II Lowest = 3 
Habitat II Highest = 668 

14. Overall Air Quality Table 6 (2 pollutants out of 4 
**50% Table 6: Air Quality in the CBD measured exceeded half of the 

**Suggested N02 S02 PM10 0 3 (1997) guidelines more than 5% of 
interpretation of data: 11996t (1996) (1997) the time.) 
Pollutant Annual mean measurement 0 0 0 0 
measurements exceeded guideline 
exceeding 50% level No. measurements which 650 0 38days 90 
of the air quality exceeded 50% of guideline (1996) 
guidelines more than Percentage measurements which 7.4% 0% 10.4% 1.14% 
5% of the time exceeded 50% of guideline 

No. measurements which 40 0 - 0 
exceeded the guideline (1996) 
Percentage measurements which 0.45% 0% - 0% 
exceeded the guideline 

Appendix 2 Shippey 



University of Cape Town

6 
No. Indicator SOE result Information Comments 
15. S02 Exceedances Table 7 S02 emissions per capita (kg) 

**Suggested High HDI Ave Result: 42.9 
interpretation of data: **0% Med HDI Ave Result: 41.25 

Medium HDI Worst Result: 178 
% S02 measurements 

Table 7: S02 exceedances I 

exceeding 50% level of 
the air quality S02 

guidelines (1996) 

I No. of annual mean measurements which exceeded guideline 0 
No. measurements which exceeded 50% of guideline (1996) 0 
Percentage measurements which exceeded 50% of guideline 0% 
No. measurements which exceeded the Quideline {1996) 0 
Percentage measurements which exceeded the guideline 0% 

World Health Organisation Sulphur Dioxide Guideline: 1251lmg/m3-
24 hour mean 

Explanatory Note: "Sulphur dioxide (S02) is a colourless gas that is soluble in 
water and can be readily oxidised by coming into contact with water droplets in the 
atmosphere Therefore the health effects of the gas are often associated with the 
secondary aerosol pollutants such as ammonium sulphate [(NH4hS04] which is 
linked to atmospheric visibility degradation. Atmospheric S02 results mainly from the 

I combustion of fossil fuels such as in power stations, motor vehicles and industrial 
I boilers. Due to its high solubility in water, S02 is readily absorbed in the mucous 

membranes of the nose and the upper respiratory tract. High occupational 
exposures (more than 10000 /lg/m 3

) to the gas give rise to severe 
brochoconstriction, chemical bronchitis and tracheitis. Lower concentrations (500-

I - 2700 /lg/m 3
) cause bronchospasm in asthmatics. Typical ambient levels are much 

lower than this (less than 1 00/lg/m3)" (Wicking-Baird et ai, 1997, p4). 
16. % Households with 86% Habitat II Mean= 76.64% 

access to electricity Habitat II Median= 93.8% 
Habitat II Lowest = 3% 
Habitat II Highest =100% 

- - -
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No. Indicator SOE result Information Comments I 
17. Lead average D.4mg/m3 WHO Lead Guideline: 0 . 5~g/m;j -24 annual mean I 

measurement in the WHO= World Health Organisation I 

eBO CBD= City Business District 

I 

I 

18. Particulate Matter Table 8 

exceedances Table 8: Particulate Matter <1 Dum 
PM10 

**Suggested **10.4% f19971 

interpretation of data: No. of annual mean measurements which exceeded 0 
_guideline 

% of PM10 
No. measurements which exceeded 50% of guideline 38days 

measurements (1996) 

exceeding 50% level of Percentage measurements which exceeded 50% of 10.4% 

the air quality guideline 

guidelines No. measurements which exceeded the guideline (1996) -
Percentage measurements which exceeded the guideline -

PM10 = larger 
particles Explanatory Note: "Particulate air pollution and its health effects are associated with 

I complaints of the respiratory system. More specifically researchers have shown that 
particulates are linked to increased mortality and an increase in the hospital 
admissions for respiratory and cardio- vascular illnesses. Furthermore, particulates 
are associated with mutagenic activity which in turn indicates their cancer-causing 
potential. Coarse particles are associated with particulate deposition in the 

: 
bronchial region while fine mode particles are deposited further into the respiratory 
system resulting in their slower clearance from the lung. Researchers have shown 
that smaller particles have a much stronger correlation to health effects. It is 
postulated that this is due to the greater penetration into the lung, the fact that fine 
particles readily infiltrate buildings cause indoor and outdoor levels to be similar and 
thus exposure times longer, and the larger number of particles in the fine mode may 
affect the ability of the respiratory system to clear out the particles efficiently" 
(Wicking-Baird et ai, 1997, p4). 

-- -
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8 
No. Indicator SOE result Information Comments 
19. Number of 303 None 

complaints about air 
pollution 

20. Number of acute 27432 None 
respiratory chest 
infection in children 
under 6yrs 

21. N02 exceedances Table 9 

**Suggested **7.4% Table 9: N02 Exceedances 

interpretation of data: 
N02 

t19961 

% of N02 
No. annual mean measurements which exceeded 0 
guideline 

measurements No. measurements which exceeded 50% of 650 
exceeding 50% level of guideline (1996) 
the air quality 

Percentage measurements which exceeded 50% of 7.4% guidelines 
guideline 
No. measurements which exceeded the guideline 40 
(1996) 
Percentage measurements which exceeded the 0.45% 
guideline 

World Health Organisation Nitrogen Dioxide Guideline: 200mg/m"-

Explanatory Note: Nitrogen dioxide (N02) is linked with health effects. NO is emitted 
from high temperature combustion, and later partially converted to N02 by 
photochemical reactions Sources of NO include motor vehicles and fossil fuel 
burning power plants Nitrogen oxides are less soluble in water than sulphur 
dioxide and are therefore associated with deep lung penetration as scrubbing of the 
gas in the nasal passages is not efficient. Animal experiments have shown that N02 

causes alteration in lung metabolism, structure and function, and an increase in the 
susceptibility to pulmonary infections. Studies on humans have shown that, with 
asthmatics in particular, N02 has a bronco-constricting effect (Wicking-Baird et ai, 
1997, p4). 

~ 
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23. 

24. o 

25. 

consumer 

26. 

2 

Information 
Traditional fuel as % of total 
SA HOI result: 4% 

HOI Ave Result: 3.5% 
HOI Ave Result: 27.6% 

SA HOI result: 3.888 
_ HOI Ave Result 8.55 

Med HOI Ave Result:: 1.147 

2 

None 

none 

none 

9 

Comments 
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________________ ~~--_=------------------------_r------~----~------_,lO 

of waste per person per annum 
Mean = 0.43 HDI Ave Result: 

Habitat II :::: Med HDI Ave Result: 
Habitat II Lowest 0.01 
Habitat II 8.0 

UI::>I.IU:::'dl Methods for solid waste- % 
Mean = 

Habitat 1% 
Habitat II Lowest 0% 
Habitat II Hiahest 63% 

31. 

32. 

None 

34. 

3 None 
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1 
Information 

None 

None 

2 
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No. Indicator 

< 

< 

52 

55. 

2 

SA 64.4 
HOI Ave Result: 49.6 

Ave Result: 46.6 
Medium HOI Worst 86.3 

SA 
HOI Ave Result: 
HOI Ave Result: 

HOI Worst 

The 
as a 
under 15 and over 64 , to the 

12 
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SOE result 

57. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

SA Result: 
_ HDI Ave Result: 7.8% 

Worst Global Result: 70% 
World Factbook. 1 

II Median = 44.2% 
II Mean = 42.6% 
II Lowest = 0.2% 
II Hi 

13 
Information 

All above the age of 16 
who are not in 
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14 
~-----, 

the 

exceeded the 

70. 

71. 

2 
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15 

Rpnnrtpn incidents 

Result: 750 per 00 000 
Med HDI Ave Result: 120.4 per 100 OOIJp€!ople 
Medium HDI Result: 378 oer 100 OOOoeoole 

77. 

78. 

at a rate 

81. CTIA is 3.5million hence 
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No. Indicator 

82. 

83. 

84. 

85. 

86. 

87. 

88. 

89. 

2 

SOE result 

Durban Metro 69% 
JHB Metro 
SA 65% 
Durban Metro 
JHB Metro 3.9% 
SA 

16 
----, 

4.5% 
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93. 

94. 

95. 

96. 

97. 

98. 

99. 

100. 

1 . 
Habitat II Median 41.95 
Habitat II Mean 45.11 
Habitat II lowest 10.70 
Habitat II ::: 176.00 

17 

~rimA~ such as rape, etc. 

assessment 
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19 

Comments 

exceedances Note: When 

58 

78 

table 

,:U.I""r,.n"" score 

table 

0% 

81 

16 

nn<:.nriiv 2 
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20 

12 
classified as over-
fished 

120. Number of serviced 23 
shacks 

121 51 
overcrowded houses 

122. 61000 

123. 78: 

124. 1 

125. 3.8km 

127. 5631 

2 
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130. Green area per 

131. Public 
movements per 

Number of containers 

Annl'>nnlY 2 

moved 
harbour 

businesses 

~~--I-------------~~~~~~~~~~~~-~-~-~~------~;;~--------------I7~~~~------____ 21 
land accounts for 

40% of the CMA land 

1.2 million 

100% 

6809 

53 

1679 

Coloured 
White- R2573 

income ** of 
data: 

Difference between the 
and lowest income 

pop. 
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22 
138.1 Index of 52 group- Index of ** 

data: 
Difference between the 

and the lowest index 
in 

139. New enrolment rates table in 
for educational **820 Number schools =651 
institutions Number of Dublic school learners = 533748 Ave number of learners per 

school 

140. 

142. Number of international no data 
tourists 

143. Number of convictions no data 

144. no 

145. no data 

146. as no due 
to 

147.1 Land with formal MOSS 
status 
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1: 

I Commuter trip length (excluded) 8 Faecal Coliform Counts 
Sector Points Scale Sector Points Scale 
Good 81-100 Good 81-100 0-5 

iOK I 61-80 OK 61-80 6-10 
Medium 41-60 Medium 41-60 11-15 
Poor 21-40 Poor 21-40 16-20 
Bad 1-20 Bad 1-20 

9 W d ater em an d 31 mm Ivr 
2 Sector Points 
Sector Good 81-100 60-70 
Good OK 61-80 71-80 
OK Medium 41-60 81-120 
Medium • Poor 21-40 121-150 
Poor Bad 1-20 151-300 
Bad 

10 % of dams used to fulfil 
3 CMA Population (excluded) water demand 
Sector Points Scale Sector 

@[d 
81-100 
61-80 

Good 
OK 

Medium 41-60 Medium 81-85% 
Poor 21-40 Poor 86-90% 
Bad 1-20 Bad 91-100% 

4 Ecological Classes-River (classl+2+3) 11 
Sector Scale 
Good 81-100 100-81 • Sector 

OK 61-80 61-80 Good 
Medium 41-60 41-60 OK 

I Poor 21-40 21-40 Medium 

I Bad 1-20 1-20 Poor 
Bad 

5, Ecolocrical Classes- Estuaries 
Sector Points 12 Wastewater produced (p"l'luded) 

Good 81-100 1-20 Sector Points Scale 
61-80 21-40 Good 81-100 
41-60 41-60 OK 61-80 I 
21-40 61-80 Medium 41-60 
1-20 81-100 Poor 21-40 

Bad \-20 
cd 
Scale 13 Car ownershi vehiclesll 000 

Scale 
201-250 
151-200 
101-150 
51-100 
I-50 

7 
Sector 
Good 
OK 
Medium 
Poor 21-40 31-70 
Bad 1-20 71-100 

3 
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1: 

22 Use of & & gas as fuel 
(heat 

Sector Points Scale 

Good 81-100 1-5% 

OK 61-80 6-10% 

~edium 41-60 ll-15% 

Poor 21-40 16-20% 

Bad 1-20 21-25% 

23 Nuclear Power Station 
Rating 

Sector Point'! Scale 

.~ • 8\-100 
OK 6\-80 
Medium 41-60 
Poor 21-40 

e measurement in the CSD Bad 1-20 

Scale 
0-0.20 24 

0.21-0.4 

Medium 41-60 0.41-0.45 ! Sector 

Poor 21-40 0.46-0.48 Good 

Bad 1-20 0.49-0.6 OK 
Medium 

~18::........_~Pa=rt..::i.::.:cu:::.::late Matter exceedances 
s Scale 

Poor 21-40 
Bad 1-20 

81-100 0-5 
61-80 6-15 2 D 5 eman df! or energy per yr 

41-60 16-40 
21-40 41-70 

Sector *nts 
Scale 

Good 100 0.5-1 

1-20 71-100 OK 61-80 1-2 
Medium 41-60 3-4 

19 Number about air Poor 21-40 5-8 
(excluded) Bad 1-20 9-10 

Sector Points Scale 
Good 8HOO 26 
OK 61-80 Sector 
Medium 41-60 Good 81-100 
Poor 21-40 OK 61-80 
Bad 1-20 Medium 41-60 

Poor 21-40 
20 Number of acute Bad 1-20 

27 Future 1fT waste sites 
Good Sector Points Scale 

• OK Good 8\-100 21-25yrs 
Medium OK 6\-80 16-20 
Poor Medium 41-60 11-15 
Bad Poor 21-40 6-10 

Bad 1-20 0-5 
21 NO, exceedances 
Sector Points Scale 
Good 81-100 0-5 
OK 61-80 6-15 
Medium 41-60 16-40 
Poor 21-40 41-70 
Bad 1-20 71-100 



Univ
ers

ity
 of

 C
ap

e T
ow

n

29 
Sector 

i Good 
OK 
Medium 
Poor 
Bad 

30 

Sector 
Good 
OK 
Medium 
Poor 
Bad 

31 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

Good 
OK 
Medium 

! Poor 
!Bad 

1 : 

Volume in landfill (lkg pel' pers 
Points Scale 
81-100 0-0.2 
61-80 0.21-0.3 
41-60 0.31-0.5 
21-40 0.51-0.8 
1-20 >0.8 

% Waste re-used or rp"'v,,I,>n per person per 
da 

Points 
81-100 
61-80 61-80 
41-60 41-60 
21-40 21-40 
1-20 0-20 

% Waste water fe-used or fee e1ed 
Points 
81-100 
61-80 
41-60 31-50 
21-40 15-30 
1-20 0-14 

,--,a.,ClIv •• , of waste water treatment 
being used 

Points Scale 
81-100 1-20 
61-80 21-40 
41-60 41-60 
21-40 61-80 
1-20 81-100% 

33 % Estimated medical waste not handled 
correctl 

Points Scale 
81-100 o 
61-80 1-5 
41-60 6-10 
21-40 11-25 
1-20 26-75 

Volume to incineration 
Points 
81-100 
61-80 

Medium 41-60 
Poor 21-40 
Bad 1-20 

35 in hazardous waste sites 
(excluded) 

Sector Points Scale 
Good 81-100 
OK 61-80 
Medium 41-60 
Poor 21-40 

1-20 

3 6 Amount 0 b' fh d azar ous waste emg generate d 
Sector Points Scale 
Good 81-100 0-100 
OK 61-80 101-300 
Medium 41-60 301-600 
Poor 21-40 601-800 
Bad 1-20 801-1000 

37 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

38 tems 0 ltter per d ay 
Sector Points Scale 

! Good 81-100 
i OK 61-80 

Medium 41-60 
Poor 21-40 
Bad 1-20 

39 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

40 effluent released Jitres per 

Sector Points 
Good 81-100 
OK 61-80 
Medium 41-60 
Poor 21-40 
Bad 1-20 

Solids into the sea tJ r 
Points Scale 
81-100 
61-80 
41-60 

Poor 21-40 
Bad 1-20 

42 Metal limit exceeded in 

Scale 
o 
1-5 
6-\0 
11-25 
26-50 

3 
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1 : 

43 % Coastline Marine Protected 50 
Area Sector Scale 

Sector Points Good 0-2 
Good 81-100 OK 2.1-5 
OK 61-80 Medium 5.1-10 
Medium 41-60 Poor 10.1- 15 
Poor 21-40 Bad 15.1-20 
Bad 1-20 

51 
idcal within MPA's Sector 

Sector Points Good 
Good 81-100 OK 
OK 61-80 Medium 
Medium 41-60 Poor 
Poor 21-40 Bad 
Bad 1-20 52 Renosterveld 

Scale 
45 Amount of land with conservation status 36-50 
Sector 

------, 
21-35 

Good 11-20 
OK 6-10 
Medium 0-5 
Poor 
Bad 53 Strandveld 

Sector Points Scale 
46 Mammals in red data book 
Sector Points Scale 
Good 81-100 0-2 

Good mo 36-50 
OK 21-35 
Medium 41-60 11·20 

OK 61-80 2.1-5 Poor 21-40 6-10 
Medium 41-60 5.1-10 Bad 1-20 0-5 
Poor 21-40 10.1- 15 
Bad 1-20 15.1-20 54 D d epen eney ratIO 

Sector Points Scale 
47 Avifauna in red data book Good 81·100 25-35 
Sector Points Scale OK 61-80 36-45 
Good 81-100 0-2 Medium 41-60 46-55 
OK 61-80 2.1-5 Poor 21-40 56-60 
Medium 41-60 5.1-10 Bad 1-20 61-75 

• Poor 21-40 10.1- 15 
• Bad 1-20 15.1-20 55 Percen 

Points 
,--:4=--8_--=.:In;:.:v..::..ert:.:e:::.;::brates in red data book- butterflies 

Sector Scale 
81-100 
61-80 

Good ~2 41-60 II-15 
OK 2.1-5 21-40 16-20 
Medium 41-60 5.1-10 1-20 21-50 
Poor 21-40 10.1- 15 
Bad 1-20 15.1-20 56 p ereen I . ta lJ.:!,e popu atlOn unemp: oye d 

Sector Points Scale 
49 Am hibians in red data book- fro s Good 81-100 0-5 

Points Scale OK 61-80 6-10 
81-100 0-2 Medium 41-60 11-15 
61-80 2.1-5 • Poor 21-40 16-20 
41·60 5.1-10 Bad 1-20 21-25 
21-40 10.1- 15 
1-20 15.1-20 

3 4 
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1: 

57 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

58 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

60 % Labour professional or highly skilled 
Sector Points Scale 
Good 81-100 70-75 
OK 61-80 65-69 
Medium 41-60 60-64 
Poor 21-40 55-59 
Bad 1-20 50-54 

62 Infonnal Economy (contribution) 
Sector Points Scale 
Good 81-100 0-5 
OK 61-80 6-10 
Medium 41-60 11-15 
Poor 21-40 16-20 
Bad 1-20 21-25 

63 Tuberculosis rate 
Sector Points21-25 
Good 81-10.:....0 -----,1---'--=-:-------1 
OK 
Medium 
Poor 
Bad 

3 5 

64 

Medium 
Poor 
Bad 

65 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

66 

Sector 
Good 
OK 
Medium 
Poor 
Bad 

67 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

68 
Sector 
Good 
OK 

69 

Sector 
Good 
OK 
Medium 
Poor 
Bad 

% 
sanitation 

without access to 

Scale 
0-3 
4-6 

41-60 7-9 
21-40 10-12 
1-20 13-15 

Menin ococcal Menin itis rate 
Points Scale 
81-100 0 
61-80 1-20 
41-60 21-40 

41-60 
61-80 

% 
water 

Scale 
1-5 
6-10 

41-60 II-IS 
21-40 16-20 
1-20 21-25 

Bacterial exceedances- Bulk Milk 
Points Scale 
81-100 1-20 
61-80 21-40 
41-60 41-60 
21-40 61-80 
1-20 81-100 

Bacterial exceedances- Pack 
Points 
81-100 
61-80 

% Commuters 
(i d) 

Points Scale 
81-100 
61-80 
41-60 

~ 
road T"n~""'rT 

Scale 
0-20 
21-40 
41-60 
61-80 
81-100 
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1 : 

71 % Commuters utilisin rail 78 % Accidents 
Points 
81·100 
61-80 
41·60 
21-40 

increases 
79 Harbour total 

(excluded) 
Sector Points Scale 
Good 81-100 
OK 61-80 
Medium 41-60 
Poor 21-40 
Bad 1-20 

73 Safety & security on public transport 
Sector Points Scale 80 f Number 0 international f1' h I ts 

! Good 81-100 0-50 Sector Points Scale (0/;;) 
OK I 61-80 I Good SI-100 SO-100 
Medium 41-60 101-150 10K 61-80 101-110 
Poor 21-40 151-200 ! Medium 41-60 111-120 
Bad 1-20 201-600 I Poor 21-40 121-130 

I Bad 1-20 131-140 

SI Number passengers per annum at 

Scale 
• Medium 

Poor 
Bad 

....... ~---

82 Number r1UJplllnIT~ without "r1,>t1l1"tp 

76 Number of fatalities due to road accidents 
(excluded) 

Sector Points Scale 
Good 81-100 
OK 61-80 
Medium 41-60 
Poor 21-40 
Bad \-20 

Scale 
96-100 
91-95 
86-90 
81-85 
75-80 

3 6 
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85 WHO indoor Vehicle crime 
Sector Points 
Good 81-100 
OK 61-80 51-200 

OK 61-80 21-40 Medium 41-60 201-500 
Medium 41-60 41-60 Poor 21-40 501-800 
Poor 21-40 61-80 Bad 1-20 801-1000 
Bad 1-20 81-100 

93 
Sector Scale 
Good 0-10 
OK ll-50 
Medium 51-100 
Poor 101-250 
Bad 251-800 

94 Social fabric crime 
87 Shack dwellers Sector Points Scale 

• 

Scale Good 81-100 0-100 
OK 61-80 101-250 
Medium 41-60 251-500 
Poor 21-40 501-1000 
Bad 1-20 1001-3000 

95 Upi to teac er ratio P "I h 
88 Hostels (excluded) Sector Points Scale 
Sector Points Scale Good 81-100 10-15 
Good 81-100 OK 61-80 16-20 
OK 61-80 Medium 41-60 21-25 
Medium 4]-60 Poor 21-40 26-30 
Poor 21-40 Bad 1-20 31-35 
Bad 1-20 

96 Number of schools per 1000 
89 
Sector Scale 
Good 
OK 

I Medium 
, Poor Poor 

Bad Bad 

90 Estimated housin 
Sector Points Scale Scale 
Good 81-100 0-10000 0-2 
OK 61-80 10001-25000 3-4 

41-60 25001-50000 5-9 
21-40 50001-100000 10-19 
1-20 100001-300000 20-25 

Points Scale 
81-100 0-50 
61-80 51-500 
41-60 501-1000 

Poor 21-40 1001-5000 Poor 
Bad 1-20 5001-10000 Bad 

nru>nn.v 3 7 
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99 Number of EIA ap~}H"aLl'1H'" ""'-'I.HI.'!'; 00 Number 
Reports (excluded) dedicated to environment man 

Sector Points Scale Sector Points 
Good 8]-100 Good 81-100 
OK 61-80 OK 6J-80 
Medium 41-60 Medium 41-60 
Poor 21-40 Poor 21-40 
Bad 1-20 Bad 1-20 

3 8 
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University of Cape Town

Appendix 3.2 
Group 1: 1998 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting points Dimension 

1 Commuter trip length a a 0.00 Excluded 

2 Property appreciation 15 20 15.15 60 1 61 0.2 12.12 Wealth 

3 CMA Population 0 Excluded I 

4 Ecological Classes-River 40 60 43 40 1 43 0.23 9.89 Water I 

5 Ecological Classes- Coastal Lakes & Estuaries 20 40 36 60 2 64 0.23 14.72 Water 

6 Number of harmful algal blooms 0 0.00 Excluded 

7 Water Quality Stats 30 70 64 20 2 23 0.155 3.57 Water 

8 Faecal Coliform Counts 20 60 50 0 2 5 0.3 1.50 Health 
1V0lume of water being used- Water demand in 

9 m3/yr 80 120 96.54 40 2 52 0.5 25.87 Water 
% Capacity of dams being used to fulfil water 

10 demand 90 100 91 0 2 18 0.5 9.00 Water 

11 % Population with potable water supply 95 100 97.1 80 1 88 0.3 26.52 Equity 

12 Wastewater produced (as % of total water used) Excluded 
Car ownership- Number of vehicles per 1000 

13 Ipeople 150 200 170 60 1 68 0.1 6.80 Wealth 

14 Overall Air Quality 40 70 50 20 2 33 0.6 20.00 Air 

15 S02 exceedances a 5 0 80 2 100 0.1 10.00 Air 

16 % Households with access to electricity 85 90 86 40 1 44 0.2 8.80 Equity 

17 Lead - average measurement in the CBD 0.2 0.4 0.4 60 2 60 0.1 6.00 Air 

18 Particulate Matter exceedances 5 15 10.4 60 2 69 0.1 6.92 Air 

19 Number of complaints about air pollution a Excluded 

20 Number of acute respiratory chest infections 0 Excluded 

21 N02 exceedances 5 15 7.4 60 2 75 0.1 7.52 Air 

22 Use of wood & paraffin & gas as fuel 10 15 14 40 2 44 0.5 22.00 Resource 

23 Koeberg -Safety Rating 0 Excluded 

24 Koeberg - Number of reported leaks 0 Excluded 

25 Demand for energy per yr 0.5 1 0.64 80 2 94 0.5 47.20 Resource 

26 Cost of electricity a Excluded 

27 Future Capacity of existing waste sites 15 20 19 60 1 76 0.3 22.80 Resource 
Appendix 3 9 Shippey 
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Appendix 3.2 
Group 1: 1998 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting points Dimension 
28 % Waste sites officially licensed 20 40 33 20 1 33 0.25 8.25 Community 

29 Volume of waste in the landfill 0.3 0.5 0.34 40 2 56 0.3 16.80 Resource 

30 % Waste re-used or recycled per person per day 20 40 32 20 1 32 0.4 12.80 Resource 

31 % Waste water re-used or recycled 0 14 9 0 1 13 0.5 6.43 Resource 
Capacity of waste water treatment potential being 

32 used 80 100 83 0 2 17 0.5 8.50 Resource 

33 % Estimated medical waste not handled correctly 25 75 66 0 2 4 0.2 0.72 Health 

34 Volume of medical waste incinerated 0 Excluded 

35 Capacity in hazardous waste sites (m3
) 0 Excluded 

36 Amount of hazardous waste bein~enerated 300 600 524 40 2 45 1 45.07 Resource 

37 Nuclear waste being produced 1 Excluded 
. 

38 Items of litter per day 0 Excluded 

39 Tonnes of goods dumped illegally per year 10000 50000 38700 60 2 66 0.25 16.41 Community I 

40 Sewage effluent released (averaQe litres per day) 30000 35000 32877 40 2 48 0.23 11 .15 Water 

41 Solids into the sea 80 100 87 0 2 13 0.155 2.02 Water 

42 Heavy Metal (Cadmium)- limit exceeded in mussels 25 50 42.3 0 2 6 0.1 0.62 Health 
% Coastline protected by Marine Protected Area 

43 MP~ 0 4 2 0 1 10 0.5 5.00 Species 

44 Marine species rated critical within MPA's I 3 5 4 60 2 70 0.5 35.00 Species 

45 Amount of land with conservation status 10 14 14 40 1 60 0.2 12.00 Species 

46 Mammals in red data book 0 2 0 80 2 100 0.1 10.00 Species 

47 Avifauna in red data book 5 10 5.2 40 2 59 0.1 5.92 Species 

48 Invertebrates in red data book- butterflies I 5 10 5.3 40 2 59 0.1 5.88 Species 

49 Amphibians in red data book- frogs 15 25 22.2 0 2 6 0.1 0.56 Species 

50 Reptiles in red data book 10 15 10.4 20 2 38 0.1 3.84 Species 

51 Sand Plain Fynbos (area remaining) 0 5 1 0 1 4 0.1 0.40 Species 

52 Renosterveld 0 5 3 0 1 12 0.1 1.20 Species 
53 Strandveld 20 35 32 60 1 76 0.1 7.60 Species 

Appendix 3 10 Shippey 
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Appendix 3.2 
Group 1: 1998 Calculations 

Max of Scaling 
previous Upor Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting points Dimension 

54 Dependency ratio 45 55 52 40 1 54 0.3 16.20 Wealth 

55 Percentage of the population in poverty 20 50 37 0 2 9 0.5 4.33 Wealth 

56 Percentage population unemployed 15 20 20 20 2 20 0.4 8.00 Wealth 

57 Employment overall in the formal sector 60 80 63 60 1 63 0.3 18.90 Wealth 

58 Irotal output Gross Geographic Product (GGP) 0.2 Excluded 

59 ~nnual Ave Growth 2 3 2.5 40 1 50 0.45 22.50 Wealth 

60 % Labour professional or highly skilled 54 59 55 20 1 24 0.3 7.20 Wealth 

61 % Semi-low skilled 0 Excluded 

62 Informal Economy (contribution) 5 10 7 60 2 I 72 0.35 25.20 Wealth 

63 Tuberculosis rate 250 700 603 0 2 4 0.7 3.02 Health 
% Population without access to adequate 

64 sanitation 9 12 12 20 2 20 0.2 4.00 EQuitv 
Meningococcal Meningitis rate (Annual Number of 

65 cases) 60 80 79 0 2 1 0.3 0.30 Health I 

66 % Population without adequate drinking water 15 20 18 20 2 28 0.6 16.80 Health I 
67 Bacterial exceedances- Bulk Milk 60 80 77 20 2 23 I 0.15 3.45 Health 

68 Bacterial exceedances- Packaged Milk 15 20 18 20 2 28 I 0.15 4.20 Health 

69 % Commuters using private transport I 0 Excluded 

70 % Commuters using buses & minibuses 20 40 37 60 2 63 0.1 6.30 Wealth 

71 % Commuters utilising rail 15 30 19 20 1 25 0.05 1.27 Equity 

72 Ave public transport subsidy increases per year 0 Excluded 

73 Safety & security on public transport 200 600 587 0 2 1 0.3 0.20 Community 
, 

74 Capacity of buses utilised during peak 40 60 43 40 1 43 0.2 8.60 Community 

75 Capacity of minibus taxis utilised during peak 0 Excluded 

76 Number of fatalities due to road accidents 0 Excluded 

77 Number of road accidents 0 Excluded 

78 % Accidents involving pedestrians 0 Excluded 

79 Harbour throughput (total tonnage/year) 0.1 Excluded 

80 Number of international flights ., 0.1 Excluded 

-- -
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Appendix 3.2 
Group 1: 1998 Calculations 

Max of Scaling 
previous Upor Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting points Dimension 

81 Number passengers per annum at airport 110 120 112 40 2 56 0.3 16.80 Land 

82 Number of dwellings without adequate drainage 50000 75000 72000 0 2 2 0.1 0.24 Equity 

83 IAccess to telephones 90 95 91 6.0 1 64 0.05 3.20 Equity 

84 Access to refuse removal 90 95 94 60 1 76 0.1 7.60 Equity 

% Population exceeding WHO indoor pollution 
85 standards- informal housinQ 60 80 80 20 2 20 0.1 2.00 Health 

86 Formal housing stock 70 80 74 0 1 8 1 8.00 Equity 

87 Shack dwellers 0 Excluded 

88 Hostels 0 Excluded 

89 Population Qrowth per year 1.5 2 2 20 2 20 0.4 8.00 Health 

90 Estimated housing backlog 100000 300000 150000 0 2 15 0.7 10.50 Land 

91 Property crime 5000 10000 9600 0 2 2 0.15 0.24 Community 

92 Vehicle crime 801 1000 900 0 2 10 0.15 1.51 Community 

93 Violent crime 251 800 650 0 2 5 0.3 1.64 Community 

94 Social fabric crime 1001 3000 2550 0 2 5 0.4 1.80 Community 

95 Pupil to teacher ratio 25 30 29 20 2 24 0.5 12.00 Knowledge 

96 Number of schools per 1000 people 0 Excluded 

97 Adult literacy rate 4 9 5 40 2 56 0.5 28.00 Knowledge 

98 Number of full EIA's 0 Excluded 

99 Number of EIA applications/Seeping Reports 0 Excluded 
People in Local Govt. dedicated to enviro. .. 

100 management Excluded - -
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University of Cape Town

Appendix 3.3 
Group 1: 1999 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

I No. Indicator Min Max Value sector Down Points Weighting points Dimension 

27 Future Capacity of existing waste sites 21 40 33.5 80 1 93.16 0.3 27.95 Resource 

28 % Waste sites officially licensed 20 40 33 20 1 33.00 0.25 8.25 Community 

29 Volume of waste in the landfill 0.51 0.8 0.53 20 2 21 .38 0.3 11.59 Resource 

30 % Waste re-used or recycled per person per day 20 40 32 20 1 32.00 0.4 12.80 Resource 

31 % Waste water re-used or recycled 0 14 9 0 1 12.86 0.5 6.43 Resource 
Capacity of waste water treatment potential being 

32 used 80 100 87 0 2 7.00 0.5 6.50 Resource 

33 % Estimated medical waste not handled correctly 11 25 20 20 2 32.86 0.2 5.43 Health 

34 Volume of medical waste incinerated 2490 0 Excluded 

35 Capacity in hazardous waste sites (m3
) 13000000 0 Excluded 

36 iAmount of hazardous waste being generated 300 600 524 40 2 54.93 1 45.07 Resource 

37 Nuclear waste being produced 645 1 Excluded 

38 Items of litter per day 4000000 0 Excluded 

39 rronnes of goods dumRed illegally Qeryear 10000 50000 25350 60 2 67.68 0.25 18.08 Community 

40 Sewage effluent released (average litres per day) 30000 35000 32877 40 2 51.51 0.23 11.15 Water 

41 Solids into the sea 80 100 87 0 2 7.00 0.155 2.02 Water 

42 Heavy Metal (Cadmium)- limit exceeded in mussels 25 50 42.3 0 2 13.84 0.1 0.62 Health 
% Coastline protected by Marine Protected Area I 

43 MPA) 0 4 2 0 1 10.00 0.5 5.00 Species 

44 Marine species rated critical within MPA's 3 5 4 60 2 70.00 0.5 35.00 Species 

45 Amount of land with conservation status 20 25 22 80 1 88.00 0.2 17.60 Species 

46 Mammals in red data book 0 2 0 80 2 80.00 0.1 10.00 Species 

47 Avifauna in red data book 5 10 5.2 40 2 40.80 0.1 5.92 Species 

48 Invertebrates in red data book- butterilies 5 10 5.3 40 2 41.20 0.1 5.88 Species 

49 iAmphibians in red data book- frogs 10.1 15 14.8 20 2 39.18 0.1 2.08 Species 

50 Reptiles in red data book 5.1 10 8.3 40 2 53.06 0.1 4.69 Species 

51 Sand Plain Fynbos (area remaining) 0 5 1 0 1 4.00 0.1 0.40 Species 

52 Renosterveld 0 5 3 0 1 12.00 0.1 1.20 Species 

53 Strandveld 20 35 32 60 1 76.00 0.1 7.60 Sl2ecies 
- - - - -- ------- -
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Appendix 3.3 
Group 1: 1999 Calculations 

Max of Scaling 

I 

previous Up or Barometer Index Final 
No. Indicator Min Max Value sector Down Points Weighting points Dimension 
1 Commuter trip length 14 0 0.00 Excluded 

2 Property appreciation 15 20 16.96 60 1 67.84 0.2 13.57 Wealth 

3 CMA Population 3000000 0 Excluded 

4 Ecological Classes-River 40 60 43 40 1 43.00 0.23 9.89 Water 

5 Ecological Classes- Coastal Lakes & Estuaries 20 40 36 60 2 76.00 0.23 14.72 Water 

6 Number of harmful algal blooms 3 0 Excluded 

7 Water Quality Stats 30 70 64 20 2 37.00 0.155 3.57 Water 

8 Faecal Coliform Counts 20 60 50 0 2 15.00 0.3 1.50 Health 
Volume of water being used- Water demand in 

9 m3/yr 80 120 95.58 40 2 47.79 0.5 26.11 Water 
% Capacity of dams being used to fulfil water 

10 demand 90 100 97 0 2 14.00 0.5 3.00 Water 

11 % Population with potable water supply 95 100 97.1 80 1 88.40 0.3 26.52 Equity 

12 !Wastewater produced (as % of total water used) 0.17 Excluded 
Car ownership- Number of vehicles per 1000 

13 Ipeople 150 200 170 60 1 68.00 0.1 6.80 Wealth 

14 Overall Air Quality 40 70 50 20 2 26.67 0.6 20.00 Air 

15 S02 Exceedances 0 5 0 80 2 80.00 0.1 10.00 Air 

16 % Households with access to electricity 85 90 90 40 1 60.00 0.2 12.00 Equity 

17 Lead -average measurement in the CBD 0.2 0.4 0.4 60 2 80.00 0.1 6.00 Air 

18 Particulate Matter exceedances 5 15 6.0 60 2 62.05 0.1 7.79 Air 

19 Number of complaints about air pollution 258 0 0.00 Excluded 

20 Number of acute respiratory chest infections 27432 0 Excluded 

21 N02 exceedances 5 15 5.2 60 2 60.41 0.1 7.96 Air 

22 Use of wood & paraffin & gas as fuel 10 15 10 40 2 40.00 0.5 30.00 Resource 

23 Koeberg -Safety Rating 0 Excluded 

24 Koeberg - Number of reported leaks 0 0 Excluded 

25 Demand for energy per yr 0.5 1 0.64 80 2 85.60 0.5 47.20 Resource 

26 Cost of electricity 35.89 0 Excluded 
--- -
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University of Cape Town

Appendix 3.3 
Group 1: 1999 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting points Dimension 
54 Dependency ratio 45 55 52 40 1 54.00 0.3 16.20 Wealth 
55 Percentage of the population in poverty 20 50 25 0 2 3.33 0.5 8.33 Wealth 
56 Percentage po~ulation unemployed 21 25 24.6 0 2 18.00 0.4 0.80 Wealth 
57 Employment overall in the formal sector 60 80 63 60 I 

1 63.00 0.3 18.90 Wealth 
58 !Total output Gross Geographic product 86.5 0.2 Excluded 
59 ~nnual Ave Growth 0 1 0.7 0 1 14.00 0.45 6.30 Wealth 
60 % Labour professional or highly skilled 40 50 45 0 1 10.00 0.3 3.00 Wealth 
61 % Semi-low skilled 32 0 Excluded 
62 Informal Economy (contribution) 5 10 7 60 2 68.00 0.35 25.20 Wealth 
63 !Tuberculosis rate 250 700 660 0 2 18.22 0.7 1.24 Health 

% Population without access to adequate 
64 sanitation 9 12 12 20 2 40.00 0.2 4.00 Equity 

Meningococcal Meningitis rate 
65 Annual Number of cases) 60 120 109 0 2 16.33 0.3 1.10 Health 
66 % Population without adequate drinking water 15 20 19 20 2 36.00 0.6 14.40 Health 
67 Bacterial Exceedances- Bulk Milk 60 80 76 20 2 36.00 0.15 3.60 Health 
68 Bacterial Exceedances- Packaged Milk 21 40 36 0 2 15.79 0.15 0.63 Health 
69 % Commuters using private transport 44 0 Excluded 
70 % Commuters using buses & minibuses 20 40 35 60 2 75.00 0.1 6.50 Wealth 
71 % Commuters utilising rail 61 75 65 80 1 85.71 0.05 4.29 Equity 
72 Ave public transport subsidy increases per year 3.4 0 Excluded 
73 Safety & security on public transport 200 600 428 0 2 11.40 0.3 2.58 Community 
74 Capacity of buses utilised during peak 40 60 43 40 1 43.00 0.2 8.60 Community 
75 Capacity of minibus taxis utilised during peak 59 0 Excluded 
76 Number of fatalities due to road accidents 22.13 0 Excluded 
77 Number of road accidents .. ' 61056 0 Excluded 
78 % Accidents involving pedestrians 

, 
27 0 Excluded 

79 Harbour throughput (total tonnage/yr) 10.2 0.1 Excluded 
80 Number of interQational flights 2600 0.1 Excluded 
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Appendix 3.3 
Group 1: 1999 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value s~ctor Down Points Weighting points Dimension 
81 Number passengers per annum at airport 131 140 139 0 2 17.53 0.3 0.74 Land 

82 Number of dwellings without adequate drainage 50000 75000 72000 0 2 17.60. 0.1 0.24 Equity 

83 Access to Telephones 70. 80 71 0 1 2.0.0. 0.05 0..10. Equity 
84 Access to refuse removal 90 95 94 60 1 76.0.0. 0..1 7.60 Equity 

% Population exceeding WHO indoor pollution 
85 standards 60. 80 80 20 2 40..0.0. 0..1 2.00. Health 

86 Formal housing stock 70 80 74 0 1 8.0.0. 1 8.00. Equity 

87 Shack dwellers 9.9 0. Excluded 

88 Hostels 2.8 0 Excluded 

89 Population growth per year 2.1 2.5 2.1 .0. 2 0. .0.0. 0..4 8.0.0. Health 

90. Estimated housing backlog 100000 300000 220000 0 2 12.0.0. 0.7 5.60. Land 

91 Property crime 5000. 10000 940.0 0 2 17.60. 0. .15 0..36 Community 

92 Vehicle crime 800 1500 1200 0. 2 11.43 0.15 1.29 Community 

93 Violent crime 251 800 700 0 2 16.36 0..3 1.0.9 Community 

94 Social fabric crime 10.01 3000 2600 0 2 16.0.0. 0.4 1.60. Community 

95 Pupil to teacher ratio 25 30 29 20. 2 36.0.0. 0.5 12.0.0. Knowledge 

96 Number of schools per 1000 people 0.4 0. Excluded 

97 Adult literacy rate 10 19 17 20. 2 35.56 0..5 12.22 Knowledge 

98 Number of full EIA's 20 0 Excluded 

99 Number of EIA applications/Scoping Reports . 268 0. Excluded 
People in Local Government dedicated to 

10.0. environmental management .. 38 - I 0 I Excluded 
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1 Commuter trip length 8 Faecal Colifonn Counts 
Sector Points Scale Sector Points Scale 
Good I 81-100 <10 Good 81- 1 00 0-1 
OK 61-80 10--12 OK 61-80 1-10 

! Medium 41-60 12-14 Medium I 41-60 II-IS . 

Poor 21-40 14-16 Poor 121-40 I 16-30 
Bad 1-20 >16 Bad 1-20 >31 I 

2 Pro perIJ appreciation 9 Water demand in m3/yr 
,-----

Sector Points Scale Sector Points Scale 
Good 81-100 21-40 Good 81-100 30-70 
OK I 61-80 15.1-20 OK 61-80 70-89 
Medium 41-60 11-15 Medium 41-60 120-90 
Poor 21-40 6-10 Poor 21-40 121-150 
Bad 1-20 0-5 Bad 1-20 >150 

3 CMA P )Pulation (excluded) 10 % '-'1.1,1)""'1-'1' used to fulfil 
Sector I Points Scale water 

I Good 81-100 Points Scale 
OK 61-80 81-100 90-100 
Medium 41-60 61-80 80-89 
Poor 21-40 urn 41-60 70-79 

Bad 1-20 21-40 60-69 
1-20 50-59 

Points 
Good 81-100 
OK 61-80 Sector Points 

Medium 41-60 50-59 I Good 81-100 

Poor 21-40 40-49 OK 61-80 

Bad 1-20 30-39 Medium 41-60 
Poor 21-40 

7. Ecolo ical Classes- Estuaries Bad 1-20 
Sector 

, Good 12 Wastewater produced 

OK Sector Points Scale 

Medium Good 81-100 0-3 

Poor OK 61-80 4-5 

Bad Medium 41-60 6-13 
Poor 21-40 13-70 

8 N b f I I bl urn ero alga corns Bad 1-20 70-100 
• Sector Points Scale 

Good ~1-lOO 0-0.9 
OK 1-80 1.1-1.9 
Medium 1-60 I 2-2.9 

13 
Sector Points 
Good 81-100 

Poor 21-40 3-3.9 OK 61-80 101-120 
Bad 1-20 4-4.9 Medium 41-60 121-140 

Poor 21-40 141-160 
7 Water <: uality Stats Bad 1-20 >160 

I Sector Points Scale 
• Good I 81-100 0-9 14 Overall Air Ouality 

OK 61-80 10-19 Sector Points Scale 
, Medium 41-60 20-29 , Good 81-100 0-5 

Poor 21-40 30-59 OK 61-80 6-15 

Bad 1-20 60-100 Medium 41-60 16-40 
Poor 21-40 41-70 
Bad 1-20 71-100 
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15 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

16 
· Sector 

• Good 
OK 
Medium 
Poor 

i Bad 

17 
Sector 

I Good 
! OK 

Medium 
I Poor 

Bad 

18 
Sector 

· Good 
OK 

, Medium 
: Poor 

Bad 

9 

Sector 
I Good 
: OK 

Medium 
Poor 
Bad 

20 

I Sector 
I Good 
: OK 
I Medium 

Poor 
I Bad 

21 
Sector 
Good 

Scale 
0-5 

61-80 6-10 
41-60 11-15 
21-40 6-20 
1-20 21-25 

% Households with access to electricity 
Points Scale 
81-100 96-100 
61-80 ~5 
41-60 89 
21-40 70-79 
1-20 60-69 

Lead - average measurement in the CBD 
Points Scale 
81-100 0-0.20 
61-80 O,21-0J 
41-60 0.31-0.40 
21-40 0.41-0.5 
1-20 >0.51 

Particulate Matter exceedances 
----~ 

Points 
81-100 
61-80 
41-60 
21·40 
1-20 

Number about air VVIIUUVI 

(excluded) 
Points Scale 
81-100 I 

61-80 -41-60 
21-40 
\-20 l 

Number of acute '~N,i"~1'''~' chest infections 
h'ld d In C I ren un er 6yrs 

Points Scale 
81-100 0-2000 ! 
61-80 2000-5000 I 
41-60 5000-10000 
21·40 1000·15000 I 
1-20 15000·30000 I 

exceedances 
Points 

1-100 
61-80 
41-60 
21-40 16-20 
1-20 21-100 

22 Use of wood & & gas as fuel 
(heating & cooking) 

Sector Points Scale 
Good 81-100 1-5% 

OK 61-80 6-10% 
Medium 41-60 =: 1-15% 
Poor 21-40 6-20% 
Bad 1-20 1-25% 

23 nv.<vv •. ",Nuciear Power Station 

Sector Scale 
Good 0-5 
OK 6-10 
Medium 11-12 
Poor 12-14 
Bad 14-20 

24 Nuclear Power Station Number of 
reported leaks (excluded) 

Sector Points Scale l 
Good 81-100 I 
OK 61-80 I 
Medium 41-60 
Poor 21-40 l 
Bad 1-20 l 

Demand for ener 
Sector Points 
Good 81-100 

61-80 1-2 
41-60 3-4 
21-40 5-8 
1-20 9-10 

26 Cost of electricity (excluded) 
Sector I Points Scale 
Good 8HOO I 
OK 61-80 
Medium 41-60 

. Poor 21-40 I 
Bad 1-20 I 

27 waste sites 
Sector Scale 
Good 21-25 rs 
OK 16-20 
Medium 11-15 
Poor 21-40 6-10 

I Bad 1-20 0-5 

28 % Waste sites licensed 
Sector Points 
Good 81-100 
OK 61-80 % 

, Medium 41-60 
I Poor 21-40 

Bad 1-20 

18 
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29 
I Sector 
I Good 0-0.1 

OK 0.11-0.29 
Medium 0.3-0.39 
Poor 0.4-0.59 
Bad 

30 per person per 

31 
I Sector 
I Good 

OK 61-80 31-40 
Medium 41-60 21-30 
Poor 21-40 11-20 
Bad 1-20 0-10 

32 of waste water treafmenf 
used 

Points Scale 
81 100 1-20 
61-80 21-40 

Poor 
Bad 

Estimated medical waste not handled 

Medium 
Poor 
Bad 

34 Vol. to incineration 
Sector Points 
Good 81-100 
OK 61-80 ___ _ 
Medium 
Poor 
Bad 

35 in hazardous waste 
(excluded) 

Sector Points Scale 
Good 8HOO 
OK 61-80 
Medium 41-60 
Poor 21-40 
Bad 1-20 

3 

36 A mount 0 fh d b' azar ous waste emg generated 
Sector Points Scale 
Good 81-100 0-1000 
OK 61-80 1001-5000 
Medium 41-60 5001-50000 
Poor 
Bad 

Medium 
Poor 
Bad 

40 

Sector 
Good 
OK 
Medium 
Poor 
Bad 

42 

Sector 
Good 
OK 
Medium 
Poor 
Bad 

21-40 
1-20 

81-100 
61-80 
41-60 
21-40 
1-20 

effluent released 
day) 

Points 
81-100 
61-80 
41-60 
21-40 
1-20 

Metal 
mussels 

Points 
81-100 
61-80 
41-60 
21-40 
1-20 

50000-100000 
100001-500 
000 

litres per 

Scale ('000) 
0-10 
10001-20 
20.1-30 
30.1-40 
40.1-50 

limit exceeded in 

Scale 
0-10 
11-20 
21-39 
40-50 
>50 
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43 Coastline nm,tecteG 

Area 
Marine Protected 

Sector Points ScaleO 
Good 8HOO >10 
OK 61-80 8-9 
Medium 41-60 6-7 
Poor 21-40 4-5 

Bad 1-20 0-3 

44 Marine s 
Sector 
Good 
OK 
Medium 
Poor 
Bad 1-20 

45 Amount of land with conservation status 
Sector Scale 

I Good 16-20 
OK 12-15 
Medium 8-11 
Poor 4-7 
Bad 0-3 

47 A vifauna in red data book 
Sector Points 

I Good 81-100 
OK 61-80 
Medium 41-60 
Poor 21-40 
Bad 1-20 

48 Invertebrates in red data book- butterflies 
% 

Sector Points 
Good 81-100 

61-80 
41-60 
21-40 
1-20 

49 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

3 

6-10 
Medium 11-20 

21-30 
31-50 

Sector 
Good 
OK 
Medium 
Poor 
Bad 0-4 
52 Renosterveld 

Points Scale 
81-100 20-25 
61-80 15-19 

Medium 41-60 
Poor 21-40 
Bad 1-20 

53 Strandveld 
Scale 
20-25 
15-19 
10-14 
5-9 
0-4 

Scale 
>29 
30-39 

Medium 40-49 
Poor 21-40 50-59 
Bad 1-20 >60 

55 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

56 Percenta 
Sector Points 
Good 81-100 
OK 61-80 
Medium 41-60 
Poor 21-40 
Bad 1-20 

20 
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57 Employment overall in the formal sector 
I Sector Points Scale 64 o/,P 0 'th t d op. Wl ou access to a equate samtatlon 

Good 81-100 81-100 I I Sector Points Scale I 
1 0K 61-80 70-80 I Good 81-100 0-5 

Medium 41-60 60-70 10K 61-80 6-8 I 
Poor 21-40 60-50 I I Medium 41-60 8.1-10 

I Bad 1-20 <50 I Poor 21-40 10.1-12 • 

I Bad 1-20 12.1-15 I 
58 Total output GOP (billions 

I Sector Points Scale I 65 M' emngococca 1M ... enmgltls rate 
I Good 81-100 >80 I Sector Points Scale I 

OK 61-80 70-79 Good 81-100 0-19 
Medium 41-60 60-69 OK 61-80 20-39 

I Poor 21-40 50-59 I Medium 41-60 40-59 
I Bad 1-20 >50 I Poor 21-40 60-80 I 

Bad 1-20 >81 I 
59 A nnua IA verage E '0 conomlc rowt h 
Sector Points Scale 66 % without 
Good 81·100 >3.5 water 

· OK 61-80 3-3.5 Sector Points Scale 
Medium 41-60 2.5-3 Good 81-100 0-10 

I Poor 21-40 2-2.5 I OK 61-80 10.1-14 

Bad 1-20 0-2 I Medium 41-60 
Poor 21-40 

60 % Labour rofessional or hi hI skilled Bad 1-20 
Sector Points 
Good 81-100 67 Bacterial Exceedances- Bulk Milk 

OK 61-80 Sector Points Scale 

Medium 41-60 Good 81-100 1-10 

Poor 21-40 OK 61-80 

• Bad 1-20 Medium 41-60 
Poor 21-40 

61 Bad 1-20 0 
Sector 
Good 68 Bacterial Exceedances- Packaged Milk (%) 

OK Sector Points Scale 
Medium Good 81-100 0-2 
Poor OK 61-80 3-5 

• Bad Medium 41-60 6-9 
Poor 21-40 10-12 

62 Informal Economy (contribution) Bad 1-20 13-50 
Sector Points Scale 
Good 81-100 0-5 . 69 % Commuters using private transport 
OK 61-80 6-10 Sector Points Scale 

i Medium 41-60 11-15 Good 81-100 20 
i Poor 21·40 16-20 OK 61-80 21-30 

Bad 1-20 21-25 Medium 41-60 31-40 
Poor 21-40 41-50 

63 Tuberculosis rate • Bad 1-20 >50 I 
Sector Points21-25 Scale 
Good 81-100 0-100 70 % Commuters road 
OK 61-80 101-200 (buses & minibuses) 
Medium 41-60 201-300 Sector Points Scale 
Poor 2]-40 301-400 Good 81-100 >50 
Bad 1-20 401-700 OK 61-80 49-30 

w.fum 
41-60 29-20 
21-40 19-10 

Bad 1-20 0-9 
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78 edestrians 

Sector Scale 

Good 0-5 

OK 5-15 

i Medium 5-25 

Poor 5-35 

Bad 5-45 

72 increases 79 

• Sector 
Sector Scale Good 
Good 10-15 OK 
OK 6-10 Medium 
Medium 3-6 Poor 11-9 

Poor 3-2 Bad 0-9 

Bad <2 

73 Safe 
Sector 
Good 
OK 
Medium 201-300 
Poor 301-450 
Bad 451-1000 

81 Number 
74 of buses utilised durin Sector 
Sector Good 
Good OK 
OK 75-90 Medium 
Medium 60-74 Poor 
Poor 45-5.::;.9 ___ -1 Bad 
Bad 

82 Number without 
75 v"'~''''vlty of minibus taxis utilised 

, . 
pe ak: Sector Points rscate(i 000) 

Sector Points Scale Good 81-100 0-10 
Good 81-100 91-100 OK 61-80 11-20 
OK 61-80 75-90 Medium 41-60 20-40 
Medium 41-60 60-74 Poor 21-40 41-80 
Poor 21-40 45-59 I Bad 1-20 81-100 

! Bad 1-20 0-45 I 
83 Access to Tele hones 

76 Number of fatalities due to road accidents Sector Scale 
Sector Scale Good 96-100 
Good 0-5 OK 90-95 
OK 5-10 85-89 
Medium 10-15 80-84 
Poor 15-20 75-79 
Bad 20-30 

Scale o 
0-5000 
5001-15000 Medium 
15001-30000 Poor 
30001-45000 Bad 
45001-80000 
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85 ""' .. , .... "'1Ilj,!. WHO indoor 

Scale 
0-20 
21-40 
41-60 

Poor 61-80 
Bad 81-100 

86 F orma I h ousmg stoc k 93 
Sector Points Scale 

! 
Good 81·100 96-100 

Scale 
0-100 

OK 61-80 85-95 101-200 

Medium 41-60 75-85 Medium 201·300 

Poor 21-40 65-75 
. Poor 301-400 

Bad 1-20 55-65 Bad 401-1500 

87 Shack dwellers 94 Social fabric crime 

Sector Points Scale Sector 

Good 81-100 0-5 Good 

OK 61-80 6-9 OK 

Medium 41-60 Medium 

Poor Poor 

i Bad Bad 

88 Hostels 95 P·I UPI to teacher ratio 

Sector oints 
Good 81-100 

Sector Points Scale 
I Good 81-100 >25 

OK 61·80 OK 61-80 25-30 

Medium 41-60 1-2 Medium 41-60 30-35 

Poor 21-40 2-3 
Bad 1·20 >3 

Poor 21-40 35-45 
i Bad 1-20 >45 

Estimated housin 97 Adult Ii 

Points Scale Sector Scale 

81-100 0-3000 Good 0-5 

61·80 3001-6000 OK 5-10 

41-60 6001-9000 Medium 10-15 

21-40 900H20000 Poor 15-25 

1-20 120001-250000 Bad >25 

98 Number of full EIA's (excluded) 
Sector Points Scale 
Good 81-100 <10 
OK 61-80 10-15 
Medium 41·60 15-20 
Poor 21·40 20-25 

Bad 1·20 25-30 
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99 Number of EIA ap~llIc;atlc;nSI~C()Plllg 

81-100 
61-80 

Medium 41-60 
Poor 21-40 
Bad 1-20 

100 Number in Local Government 
dedicated to environment management (excluded) 
Sector Points Scale 
Good 81-100 
OK 61-80 
Medium 41-60 
Poor 21-40 
Bad 1-20 

14 excluded 
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University of Cape Town

Appendix 3.5 
Group 2: 1998 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting points Dimension 
1 Commuter trio lenQth 12 14 14 40 2 40 0.3 12.00 Wealth 
2 Prooertv aooreciation Exclude 
3 CMA Population 2.9 Exclude 
4 EcoloQical Classes-River 40 49 43 20 1 27 0.4 10.67 Water 
5 EcoloQical Classes- Coastal Lakes & Estuaries 30 39 36 0 1 13 0.4 5.33 Water 
6 Number of harmful alQal blooms 2 2.9 2 40 2 60 0.2 12.00 Water 
7 Water Qualitv Stats 60 100 64 0 2 18 0.33 5.94 Water 
8 Faecal Coliform Counts 30 100 50 0 2 14 1 14.29 Health 

Ivolume of water being used- Water demand in 
9 m3tvr 90 120 96.54 40 2 56 0.7 38.95 Resource 

% Capacity of dams being used to fulfil water 
10 demand 90 100 91 80 1 82 0.3 24.60 Resource 
11 % Population with potable water supply 96 98 97.1 60 1 71 0.7 49.70 Equity 
12 Wastewater produced (as % of total water used) 0 3 0.18 80 2 99 0.4 39.52 Resource 

Car ownership- Number of vehicles per 1000 
13 loeoole 160 200 170 0 2 15 0.1 1.50 Wealth 
14 Overall Air Quality Exclude 
15 S02 Exceedances 0 5 0 80 2 100 0.25 25.00 Air 
16 % Households with access to electricitv 80 89 86 40 1 53 0.6 32.00 Equity 
17 Lead - averaQe measurement in the CBD 0.31 0.4 0.4 40 2 40 0.133 5.32 Health 
18 Particulate Matter exceedances 8 15 10.4 60 2 73 0.5 36.57 Air 
19 Number of complaints about air pollution 303 Exclude 
20 Number of acute respiratory chest infections 15000 30000 27432 0 2 3 0.3 1.03 Health 
21 N02 exceedances 6 10 7.4 20 2 33 0.25 8.25 Air 
22 Use of wood & paraffin & Qas as fuel 12.1 14 14 20 2 20 0.4 8.00 Equity 
23 KoeberQ -Safety Rating 95 Exclude 
24 Koebera - Number of reported leaks 0 Exclude ,._, 

25 Demand for enerQV per vr 0.64 Exclude 
26 Cost of electricity " 

- Exclude 
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Appendix 3.5 
Group 2: 1998 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting points Dimension 
27 Future Capacity of existing waste sites Exclude 

28 % Waste sites officially licensed 21 40 33 20 1 33 0.1 3.26 Community 

29 Volume of waste in the landfill 0.3 0.39 0.34 40 2 51 0.3 15.33 Resource 

30 % Waste re-used or recycled per person per day 30 50 32 80 1 82 0.3 24.60 Resource 

31 % Waste water re-used or recycled 0 10 9 0 1 18 0.4 7.20 Resource 
Capacity of waste water treatment potential being 

83 32 used Exclude 

33 % Estimated medical waste not handled correctly 51 70 66 0 2 4 0.4 1.68 Community 

34 Volume of medical waste incinerated 1700 0.133 Resource 

35 Capacity in hazardous waste sites (m3
) 

I Exclude 

. 36 Amount of hazardous waste being generated 0 1000 524 80 2 90 0.2 17.90 Resource 

37 Nuclear waste being produced 1001 2000 1560 60 2 69 0.2 13.76 Resource 

38 Items of litter per day Exclude 

39 1T0nnes of goods dumped iIIeQally per year 20000 40000 38700 0 2 1 0.5 0.65 Community 

40 Sewage effluent released (average Iitres per day) 30001 40000 32877 20 2 34 0.2 6.85 Resource 

41 Solids into the sea 50 100 87 0 2 5 0.7 3.64 Water 

42 Heavy Metal (Cadmium)- limit exceeded in mussels 40 50 42.3 20 2 35 0.3 10.62 Water 
% Coastline protected by Marine Protected Area 

3 2 43 MPA) 0 0 1 13 0.2 2.67 Species 

44 Marine species rated critical within MPA's 3.1 6 4 40 2 54 0.8 43.03 Species 

45 Amount of land with conservation status 12 15 14 60 1 73 0.35 25.67 Land I 

46 Mammals in red data book 0 5 0 80 2 100 0.2 20.00 Species 

47 Avifauna in red data book 5.1 10 5.2 60 2 80 0.2 15.92 Species 
I 

48 Invertebrates in red data book- butterflies 5 .. 1 10 5.3 60 2 79 0.2 15.84 Species 

49 Amphibians in red data book- froQs 21 30 22.2 20 2 37 0.2 7.47 SpeCies 

50 Reptiles in red data book 10.1 20 10.4 40 2 59 0.2 11 .88 Species 

51 Sand Plain Fynbos (area remaininQ) 0 4 1 0 1 5 0.33 1.65 Land 

52 Renosterveld 0 4 3 0 1 15 0.33 4.95 Land 

53 Strandveld 21 50 32 80 1 88 0.33 28.90 Land 
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Appendix 3.5 
Group 2: 1998 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting points Dimension 
54 Dependency ratio 50 59 52 20 2 36 0.5 17.78 Wealth 

55 PercentaQe of the population in poverty 35 100 37 0 2 19 0.5 9.69 Wealth 
56 Percentage oooulation unemoloyed 16 20 20 40 2 40 i 0.25 10.00 Wealth 
57 Emoloyment overall in the formal sector 60 69 63 40 1 47 ,[ 0.25 11.67 Wealth 
58 Irotal output Gross Geographic product 60 69 64.7 40 1 50 0.4 20.18 Wealth 
59 ~nnual Ave Growth 2.5 3 2.5 40 1 40 0.4 16.00 Wealth 
60 % Labour professional or hiQhly skilled 50 59 55 40 1 51 0.25 12.78 Wealth 
61 % Semi-low skilled 41 50 45 40 2 51 0.25 12.78 Wealth 
62 Informal Economy (contribution) 7 Exclude 
63 Tuberculosis rate 401 700 603 0 2 6 0.3 1.95 Health 

% Population without access to adequate 
64 sanitation 10.1 12 12 20 2 20 0.5 10.00 Equity 

Meningococcal Meningitis rate (Annual Number of 
65 cases) 60 80 79 20 2 21 0.133 2.79 Health 
66 % Population without adequate drinkinQ water 14.1 18 18 40 2 40 0.3 12.00 Equity 
67 Bacterial Exceedances- Bulk Milk 41 100 77 0 2 8 0.5 3.90 Community 
68 Bacterial Exceedances- PackaQed Milk 13 50 18 0 2 17 0.5 8.65 Community 
69 % Commuters usinQ private transport 41 50 44 20 2 33 0.1 3.33 Wealth --

70 % Commuters usina buses & minibuses 30 49 37 60 1 67 0.2 13.47 Wealth 
71 % Commuters utilisinQ rail 10 19 19 l 40 1 60 0.3 18.00 Wealth 
72 lAve public transport subsidy increases per year 6 10 9.4 60 1 77 0.6 46.20 Community 
73 Safety & security on public transport 451 1000 587 0 2 15 0.5 7.52 Community 
74 Capacity of buses utilised during peak 0 45 43 0 1 19 0.2 3.82 Community 
75 Caoacitv of minibus taxis utilised during peak 45 59 59 20 1 40 0.2 8.00 Community 
76 Number of fatalities due to road accidents 20 30 24.9 0 2 10 0.4 4.08 Community 
77 Number of road accidents 45001 80000 62561 0 2 10 0.2 1.99 Community 
78 % Accidents involving pedestrians 25 35 32 20 2 26 0.4 10.40 Community 
79 Harbour throuahput (total tonnaae/yr) 11 13 11.7 40 1 47 0.2 9.40 Wealth 
80 Number of international fliQhts 1900 2000 1953 40 1 51 0.6 30.36 Wealth 
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Appendix 3.5 
Group 2: 1998 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting points Dimension 
81 Number passengers per annum at airport 3.9 0.4 Exclude 

82 Number of dwellings without adequate drainage 40001 80000 72000 20 2 24 1 24.00 Equity 

83 Access to Telephones 90 95 91 60 1 64 1 64.00 Knowledge 
84 ~ccess to refuse removal 

92.1 94 94 20 1 40 0.5 20.00 Equity 
% Population exceeding WHO indoor pollution 

85 standards 61 80 80 20 2 20 0.133 2.66 Health 

86 Formal housing stock 65 75 74 20 1 38 0.33 12.54 Equity 

87 Shack dwellers 6 10 9.9 40 2 41 0.33 13.37 Equity 

88 Hostels 2 3 2.8 20 2 24 0.33 7.92 Equity 

89 POj)ulation growth per year 1.5 2 2 40 2 40 1 40.00 Health 

90 Estimated housing backlog 120001 250000 150000 0 2 15 1 15.38 Community 

91 Property crime 4000 10000 9600 0 2 1 0.2 0.27 Community 

92 ~ehicle crime 401 1500 900 0 2 11 0.2 2.18 Community 

93 Violent crime 401 1500 650 0 2 15 0.3 4.64 Community 

94 Social fabric crime 401 3000 2550 0 2 3 0.3 1.04 Community 

95 Pupil to teacher ratio 25 30 29 60 2 64 0.33 21.12 Knowledge 

96 Number of schools per 1000 people 0.4 0.6 0.5 40 1 50 0.33 16.50 Knowledge 

97 ~dult literacy rate 0 5 5 80 2 80 0.33 26.40 KnowledQe 

98 Number of full EIA's 20 25 20 20 2 40 0.5 20.00 Community 

99 Number of EIA applications/Scoping Reports 100 150 112 40 1 45 0.5 22.40 Community 
100 People in Local Government dedicated to 23 I Exclude 

environmental management . 
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University of Cape Town

Appendix 3.6 
Group 2: 1999 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting points Dimension 

1 Commuter trip length 12 14 14 40 2 40 0.3 12.00 Wealth 

2 Property appreciation 16.96 Exclude 

3 CMA Population 3000000 Exclude 

4 Ecological Classes-River 40 49 43 20 1 27 0.4 10.67 Water 

5 Ecological Classes- Coastal Lakes & Estuaries 30 39 36 0 1 13 0.4 5.33 Water 

6 Number of harmful algal blooms 3 3.9 3 20 2 40 0.2 8.00 Water 

7 Water Quality Stats 60 100 64 0 2 18 0.33 5.94 Water 

8 Faecal Colifonn Counts 30 100 50 0 2 14 1 14.29 Health 
Volume of water being used- Water demand in 

9 m3/yr 90 120 95.58 40 2 56 0.7 39.40 Resource 
% Capacity of dams being used to fulfil water 

10 demand 90 100 97 80 1 94 0.3 28.20 Resource 

11 % Population with potable water supply 96 98 97.1 60 1 71 0.7 49.70 Equity 

12 Wastewater produced (as % of total water used) 0 3 0.17 80 2 99 0.4 39.55 Resource 
Car ownership- Number of vehicles per 1000 

13 people 160 200 170 0 2 15 0.1 1.50 Wealth 

14 Overall Air Quality 50 Exclude 

15 S02 Exceedances 0 5 0 80 2 100 0.25 25.00 Air 

16 % Households with access to electricity 90 95 90 60 1 60 0.6 36.00 Equity 

17 Lead - averaQe measurement in the CBD 0.31 0.4 0.4 40 2 40 0.133 5.32 Health 

18 Particulate Matter exceedances 0 7 6.0 80 2 83 0.5 41 .39 Air 

19 Number of complaints about air pollution 258 Exclude 

20 Number of acute respiratory chest infections 15000 30000 27432 0 2 3 0.3 1.03 Health 

21 N02 exceedances 5.1 10 5.2 20 2 40 0.25 9.89 Air 

22 Use of wood & paraffin & gas as fuel 6 10 10 60 2 60 0.4 24.00 Equity 

23 Koeberg -Safety Rating Exclude 

24 Koeberg - Number of reported leaks 0 Exclude 
25 Demand for energy per yr 0.64 Exclude 

- -- - - -
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Appendix 3.6 
Group 2: 1999 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting pOints Dimension 
26 Cost of electricity 35.89 Exclude 

27 Future Capacity of existing waste sites I 33.5 Exclude 

28 % Waste sites officially licensed 21 40 33 20 1 33 0.1 3.26 Community 

29 Volume of waste in the landfill 0.4 0.59 0.53 20 2 26 0.3 7.89 Resource 

30 % Waste re-used or recycled per person per day 30 50 32 80 1 82 0.3 24.60 Resource 

31 % Waste water re-used or recycled 0 10 9 0 1 18 0.4 7.20 Resource 
Capacity of waste water treatment potential being 

32 used 87 Exclude 

33 % Estimated medical waste not handled correctly 20 35 20 40 2 60 0.4 24.00 Community 

34 Volume of medical waste incinerated 2490 0.133 Exclude 

35 Capacity in hazardous waste sites (m3
) 13000000 Exclude 

36 lA.mount of hazardous waste being generated 0 1000 524 80 2 90 0.2 17.90 Resource 

37 Nuclear waste being produced 0 1000 645 80 2 87 0.2 17.42 Resource 

38 Items of litter per day 4000000 Exclude 

39 Tonnes of goods dumped illegally per year 20000- 40000 25350 0 2 15 0.5 7.33 Community 

40 Sewage effluent released (average litres per day) 30001 40000 32877 20 2 34 0.2 6.85 Resource 

41 Solids into the sea 50 100 I 87 0 2 5 0.7 3.64 Water 

42 Heavy Metal (Cadmium)- limit exceeded in mussels 40 50 42.3 20 2 35 0.3 10.62 Water 
% Coastline protected by Marine Protected Area 

43 MPA) 0 3 2 0 1 13 0.2 2.67 Species 

44 Marine species rated critical within MPA's 3.1 6 4 40 2 54 0.8 43.03 Species 

45 Amount of land with conservation status 16 25 22 80 1 93 0.35 32.67 Land 

46 Mammals in red data book 0 5 0 80 2 100 0.2 20.00 Species 

47 Avifauna in red data book 5.1 10 5.2 60 2 80 0.2 15.92 Species 

48 Invertebrates in red data book- butterflies 5.1 10 5.3 60 2 79 0.2 15.84 Species 

49 Amphibians in red data book- frogs 10.1 20 14.8 40 2 51 0.2 10.10 Species 

50 Reptiles in red data book 5.1 L: 8.3 60 2 67 0.2 13.39 Species 
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Appendix 3.6 
Group 2: 1999 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting points Dimension 

51 Sand Plain Fynbos (area remaining) 0 4 1 0 1 5 0.33 I 1.65 Land 

52 Renosterveld 0 4 3 0 1 15 0.33 4.95 Land 

53 Strandveld 21 50 32 80 1 88 0.33 28.90 Land 

54 Dependency ratio 50 59 52 20 2 36 0.5 17.78 Wealth 

55 Percentage of the population in poverty 16 25 25 40 2 40 0.5 20.00 Wealth 

56 Percentage population unemployed 21 40 24.6 20 2 36 0.25 9.05 Wealth 

57 Employment overall in the fonnal sector 60 69 63 40 1 47 0.25 11 .67 Wealth 

58 Total output Gross Geographic product 80 100 86.5 80 1 87 0.4 34.60 Wealth 

59 Annual Ave Growth 0 2 0.7 0 1 7 0.4 2.80 Wealth 

60 % Labour professional or highly skilled 40 49 45 20 1 31 0.25 7.78 Wealth 

61 % Semi-low skilled 31 40 32 60 2 78 0.25 19.44 Wealth 

62 Informal Economy (contribution) 7 Exclude I 
63 :Tuberculosis rate 401 700 660 0 2 3 0.3 0.80 Health I 

% Population without access to adequate I 

64 sanitation 10.1 12 12 20 2 20 0.5 10.00 Equity I 

Meningococcal Meningitis rate (Annual Number of 
65 cases) 81 120 109 0 2 6 0.133 0.75 Health 

66 % Population without adequate drinking water 14.1 18 19 40 2 35 0.3 10.46 Equity 

67 Bacterial Exceedances- Bulk Milk 41 100 76 0 2 8 0.5 4.07 Community 

68 Bacterial Exceedances- Packaged Milk 13 50 36 0 2 8 0.5 3.78 Community 

69 % Commuters using private transport 41 50 44 20 2 33 0.1 3.33 Wealth 

70 % Commuters using buses & minibuses 30 49 35 60 1 65 0.2 13.05 Wealth 

71 % Commuters utilising rail 30 100 65 80 1 90 0.3 27.00 Wealth 

72 Ave public transport subsidy increases per year 3 6 3.4 60 1 63 0.6 37.60 Community 

73 Safety & security on public transport 301 450 428 20 2 23 0.5 11 .48 Community 

74 Capacity of buses utilised during peak 0 45 43 0 1 19 0.2 3.82 Community 

75 Capacity of minibus taxis utilised during peak 45 59 59 20 1 40 0.2 8.00 Community 

76 Number of fatalities due to road accidents 20 30 22.13 0 2 16 0.4 6.30 Community 
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Appendix 3.6 
Group 2: 1999 Calculations 

Max of Scaling 
previous Upor Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting points Dimension 

77 Number of road accidents 45001 80000 61056 0 2 11 0.2 2.17 Community 
78 % Accidents involving pedestrians 25 35 27 20 2 36 0.4 14.40 Community 

79 Harbour throughput (total tonnage/yr) 9 11 10.2 20 1 32 0.2 6.40 Wealth 

80 Number of international f1iClhts 2501 3500 2600 80 1 82 0.6 49.19 Wealth 

81 Number passengers per annum at airport 138.8889 0.4 Exclude 

82 Number of dwellings without adequate drainage I 40001 80000 72000 20 2 24 1 24.00 Equity 

83 Access to Telephones 70 79 71 0 1 2 1 2.22 Knowledge 
84 Access to refuse removal 92.1 94 94 20 1 40 0.5 20.00 Equity 

% Population exceeding WHO indoor pollution 
85 standards 61 80 80 20 2 20 0.133 2.66 Health 

86 Formal housing stock 65 75 74 20 1 38 0.33 12.54 Equitv 

87 Shack dwellers 6 10 9.9 40 2 41 0.33 13.37 Equity 

88 Hostels 2 3 2.8 20 2 24 0.33 7.92 Equitv 

89 Population growth per year 2.1 2.5 2.1 40 2 60 1 60.00 Health 

90 Estimated housing backlog 120001 250000 220000 0 2 5 1 4.62 Community I 

91 Property crime 4000 10000 9400 0 2 2 0.2 0.40 Community 

92 Vehicle crime 401 1500 1200 0 2 5 0.2 1.09 Community 

93 Violent crime 401 1500 700 0 2 15 0.3 4.37 Community 

94 Social fabric crime 401 3000 2600 0 2 3 0.3 0.92 Community 

95 Pupil to teacher ratio 25 30 29 60 2 64 0.33 21.12 Knowledge 

96 Number of schools per 1000 people 0.4 0.6 0.4 40 1 40 0.33 13.20 Knowledqe 

97 Adult literacy rate 15 25 17 40 2 56 0.33 18.48 Knowledge 

98 Number of full EIA's 20 25 20 20 2 40 0.5 20.00 Community 

99 Number of EIA applications/Scoping Reports 200 500 268 80 1 85 0.5 42.27 Community 
People in Local Government dedicated to 

100 environmental management 38 Exclude 
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I Commuter trip length 
Sector Points Scale 
Good 81-100 0-4 
OK 61-80 5-9 
Medium 41-60 10-19 
Poor 21-40 20-44 
Bad 1-20 45-60 

2 Prope~ appreciation (excluded) 
Sector Points Scale 
Good 81-100 21-40 
OK 61-80 15.1-20 
Medium 41-60 11-15 
Poor 21-40 6-10 
Bad 1-20 0-5 

3 CMAP I' opu at IOn 
Sector Points Scale 
Good 8 I -I 00 1.5-1.7 
OK 61-80 1.7-2 
Medium 41-60 2-2.5 
Poor 21-40 2.5-3 
Bad 1-20 >3M 

4 Ecological Classes-River (class 1 +2+ 3) 
Sector Points Scale 

• Good 81-100 81-100 
• OK 61-80 61-80 

Medium 41-60 41-60 
Poor 21-40 21-40 
Bad 1-20 1-20 

5. Ecological Classes- Estuaries (class 1+2+3) 
Sector Points Scale 
Good 81-100 81-100 
OK 61-80 61-80 
Medium 41-60 41-60 
Poor 21-40 21-40 
Bad 1-20 1-20 

6 N b f 1 I bl urn ero alga ooms 
Sector Points Scale 
Good 81-100 0 
OK 61-80 0.1-0.5 
Medium 41-60 0.6-1 
Poor 21-40 1.1-1.5 
Bad 1-20 1.6-4 

7 Water ( uality Stats 
Sector Points Scale 
Good 81-100 0-5 
OK 61-80 6-15 
Medium 41-60 16-30 
Poor 21-40 31-49 
Bad 1-20 50-75 

3 33 

8 Faecal Colifonn Counts 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

9 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

10 

Sector 
Good 
OK 
Medium 
Poor 
Bad 

11 

Sector 
Good 
OK 
Medium 
Poor 
Bad 

12 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

13 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

14 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

Points 
81-100 
61-80 
41-60 
21-40 
1-20 

Water demand in mj/vr 
Points 
81-100 
61-80 
41-60 
21-40 
1-20 

% of dams 
water demand 

Points 
81-100 
61-80 
41-60 
21-40 
1-20 

% with 
d II' within 50m of we 109 

Points 
81-100 
61-80 
41-60 
21-40 
1-20 

Scale (%) 
0-1 
1-5 
5.1-10 
11-20 
20.1-60 

Scale 
20-49 
50-89 
90-100 
101-120 
121-150 

used to fulfil 

Scale 
40-50 
51-60 
61-74 
75-89 
90-100 

water 

Scale 
95.1-100 
90-95 
85-90 
80-85 
70-79 

Wastewater produced (excluded) 
Poiuts Scale 
81-100 
61-80 
41-60 
21-40 
1-20 

Car ownership- vehicles/1000 
Points Scale 
81-100 50-99 
61-80 100-149 
41-60 150-200 
21-40 201-599 
1-20 600-1000 

Overall Air Ouality (excluded) 
Points Scale 
81-100 
61-80 
41-60 
21-40 
1-20 
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15 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

16 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

17 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

18 

OK 
Medium 
Poor 
Bad 

19 
Sector 
Good 

OK 
Medium 
Poor 
Bad 

20 

Sector 
Good 
OK 
Medium 
Poor 
Bad 

Exceedances 
Points 
81-100 
61-80 
41-60 
21-40 
1-20 

Points 
81-100 
61-80 
41-60 
21-40 
1-20 

41-60 2.1-3 
21-40 3.1-4 
1-20 4.1-100 

Number of com taints about air ollution 

3 

Points 
81-100 

61-80 
41-60 

1-20 

61-80 
41-60 
21-40 
1-20 

exceedances 

Scale 
100001-
300000 
1 0000-100000 

chest infections 

Scale 
0- 10 000 
10001-15000 
15001-20000 
2000-25000 
25001-35000 

Points Scale 
8 100 0-1 
61-80 I 1-2 
41-60 2.1-3 

21-4,.;;.0 ___ -+--=3:,.:-. -::-1-..:...4 ::-::----1 
4.1-100 

22 

Sector 
Good 
OK 
Medium 
Poor 21-25% 
Bad 26-30% 

23 Nuclear Power Station 
Rating 

Sector Scale 
Good 81-100 100 
OK 61-80 99-100 
Medium 41-60 98-99 
Poor 21-40 97-98 
Bad 1-20 94-97 

24 Nuclear Power Station Number of 
~ __ ~~~ leaks 

Sector Scale 
Good 0-0.1 
OK 0.11-0.2 
Medium 0.21-0.3 
Poor 0.31-004 
Bad 0041-0.5 

25 
Sector 
Good 
OK 
Medium 
Poor 
Bad 

Cost of electrici 

81-100 
6]-80 
41-60 
21-40 
1-20 

"Xl:>llll!.: waste sites 

Scale 

Waste sites licensed 
Points 
81-100 
61-80 
41-60 
21-40 
1-20 

34 
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29 Volume in landfill 36 Amount of hazardous waste 
Sector Points 
Good 81-100 

0.11-0.2 OK 61-80 
0.21-0.39 Medium 41-60 

Poor 0.4-0.49 Poor 21-40 
. Bad 0.5 Bad 1-20 

30 per person per 
37 
Sector 
Good 
OK 

Medium Medium 
Poor Poor 
Bad 1-20 Bad 

31 %W () aste water re-use d I d or recyc e 
Sector Points Scale~ 
Good 81-100 85-100 
OK 61-80 60-84 
Medium 41-60 35-59 
Poor 21-40 11-34 
Bad 1-20 0-10 

32 of waste water treatment 39 Tonnes 
b" emg use d Sector 

• Sector Points Scale Good 
Good 81-100 75-80 OK 
OK 61-80 80-85 Medium 41-60 
"". . ...I:. 41-60 86-88 POOl' 21-40 
Poor • 21-40 89-95 Bad 1-20 
Bad 1-20 96-100% 

40 effluent released litres per 
33 Estimated medical waste not handled day) 

correct 1 Sector Points Scale ('000) 
Sector Points Scale Good 81-100 0-5 
Good . 8 J -100 0-5 OK 61-80 5001-10 
OK 61-80 6-9 Medium 41-60 10.1-15 
Medium 41-60 10-15 Poor 21-40 15.1-20 
Poor 21-40 16-20 Bad 1-20 20.1-50 I 
Bad 1-20 20-100 

34 Volume to incineration plants (excluded) 
I Sector Points Scale 
I Good 81-100 

OK 61-80 
Medium 41-60 

I POOl' 21-40 
I Bad 1-20 

42 limit exceeded in 
35 in hazardous waste sites 

(excluded) 
Sector Points Scale 

I Good 81-100 
.OK 61-80 

Medium 41-60 Poor 21-40 
I POOl' 2]-40 Bad 1-20 
I Bad 1-20 
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Appendix 3.7 
Group 3: Barometer Point Scales 

43 % Coastline protected by Marine Protected 
Area 

Sector Points ScaleO 
Good 81-100 10-15 
OK 61-80 5-9 
Medium 41-60 3-5 
Poor 21-40 2-3 
Bad 1-20 1-1.9 

44 M· anne species rate d .. I . h· MPA' cntlca Wit In S 

Sector Points Scale 
Good 81-100 0-1 
OK 61-80 1.1-2 
Medium 41-60 2.1-3 
Poor 21-40 3.1- 4 
Bad 1-20 4-5 

45 Amount of land with conservation status 
Sector Points Scale 
Good 81-100 10-30 
OK 61-80 5-9 
Medium 41-60 3-5 
Poor 21-40 2-3 
Bad \-20 \-2 

46 Mammals in red data book 
Sector Points Scale 
Good 81-100 0-0.2 
OK 61-80 0.21-0.4 
Medium 41-60 0.41-0.6 
Poor 21-40 0.61-0.8 
Bad 1-20 0.8-1.0 

47 Avifauna in red data book %) 
Sector Points Scale 
Good 81-100 0-1 
OK 61-80 1.1-3 
Medium 41-60 3.1-6 
Poor 21-40 6.1-9 
Bad 1-20 >9 

48 Invertebrates in red data book- butterflies 
(%) 

Sector Points Scale 
Good 81- \ 00 0-\ 
OK 61-80 1.1-3 
Medium 41-60 3. \-6 
Poor 21-40 6.1-9 
Bad 1-20 >9 

49 Amphibians in red data book- frogs (%) 
Sector Points Scale 
Good 81-100 0-1 
OK 61-80 1.1-3 
Medium 41-60 3.1-6 
Poor 21-40 6.1-9 
Bad 1-20 10-25 
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50 Reptiles in red data book J.%~l 
Sector Points Scale 
Good 81-100 0-1 
OK 61-80 1.1-3 
Medium 41-60 3.1-6 
Poor 21-40 6.1-9 
Bad 1-20 10-25 

51 Sand Plain ~nbos -.Larea remaini'!S2. 
Sector Points Scale 
Good 81-100 30-50 
OK 61-80 15-29 
Medium 41-60 10-14 
Poor 21-40 5-9 
Bad 1-20 0-4 

52 Renosterveld 
Sector Points Scale 
Good 81-100 30-50 
OK 61-80 15-29 
Medium 41-60 10-14 
Poor 21-40 5-9 
Bad 1-20 0-4 

53 Strandveld 
Sector Points Scale 
Good 81-100 40-60 
OK 61-80 30-39 
Medium 41-60 20-29 
Poor 21-40 15-19 
Bad 1-20 10-14 

54 D d epen ency ratIO 
Sector Points Scale 
Good 81-100 45-50 
OK 61-80 50.1-55 
Medium 41-60 55.1-60 
Poor 21-40 60.1-65 
Bad 1-20 65.1-70 

55 f h I . Percentage 0 t e popu atlOn In poverty 
Sector Points Scale 
Good 81-100 0-5 
OK 61-80 6-10 
Medium 41-60 11-15 
Poor 21-40 16-20 
Bad 1-20 21-50 

5 6 I . Percentage p02u atlOn unemp. oye d 
Sector Points Scale 
Good 81-100 0-2 
OK 61-80 2.1-4 
Medium 41-60 4.1-9 
Poor 21-40 9.1-14 
Bad 1-200 14.1-35 

Shippey 



Univ
ers

ity
 of

 C
ap

e T
ow

n

57 E mplOymen overa II' th f1 In e orma sec or 6 4 'h % Pop. Wit out access to ad equate samtatlOn 
Sector Points Scale , Sector Points Scale . 

Good 81-100 70-80 Good 81-100 0-1 
OK 61-80 60-69 OK 61-80 1.1-3 I 
Medium 41-60 50-59 Medium 41-60 3.1-5 
Poor 21-40 40-49 I Poor 21-40 5.1-20 

i Bad 1-20 30-39 I • Bad 1-20 >20 

58 65 Menin ococcal Menin itis rate 
Sector Sector Points Scale 
Good Good 81-100 0-5 
OK OK 61-80 6-10 
Medium Medium 41-60 11-15 
Poor Poor 21-40 16-30 
Bad Bad 1-20 ----; 

~~----~-------

59 %Po . with 
Sector Points 
Good 81-100 
OK 61-80 
Medium 41-60 
Poor 21-40 

, Bad 1-20 

60 o/iLb fi ' 0 a our pro esslona or h' hi k'lI d Iglly S I e 67 Bacterial Exceedances- Bulk Milk 
Sector Points Scale 
Good 81-100 61-80 Scale 
OK 61-80 57,1-60 
Medium 41-60 55-57 

I Poor 21-40 50-54 
Bad 1-20 40-50 

61 % Semi-low skilled 
Sector Points Scale I 68 
Good 81-100 20-40 , Sector Points 
OK 61·80 40.1-43 Good 81-100 
Medium 41-60 43.1-46 OK 61-80 
Poor 21-40 46.1-50 Medium 5.1-10 

• Bad 1-20 50-55 I Poor 
Bad 

62 Informal Economy (contribution) 
Sector Points Scale 69 % Commuters usin 
Good 81-100 20-30 Sector Points 
OK 61-80 10-19 Good 81-100 
Medium 41-60 5-9 OK 61-80 
Poor 21-40 2.1-4 Medium 41-60 
Bad 1-20 0-2 Poor 

Bad 
63 Tuberculosis rate 
Sector Points21-25 Scale 
Good 81-100 0-20 
OK 61-80 21-50 
Medium 41-60 51-100 

i Poor 21-40 101-200 
i Bad 1-20 201-700 
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71 T' 'I % Commuters uti Ismg ral % Accidents involvin edestrians 
Sector Points Scale Points Scale 
Good 8HOO 80-85 ! 81-100 0-5 
OK 61-80 61-80 61-80 6-10 

-----I 
Medium 41-60 41-60 41-60 
Poor 21-40 21-40 21-40 
Bad 1-20 0-20 Bad 1-20 

72 Ave increases per 79 Harbour 
year- b &t ' us ram (excluded) 

Sector Points Scale , Sector Points Scale ! 
Good 81-100 10.1-15 Good 81-100 I 
OK 61-80 6-10 OK 61-80 
Medium 41-60 4.1-6 Medium 41-60 
Poor 21-40 4-2 Poor 21-40 ! 

• Bad 1-20 0-2 Bad 1-20 I 

73 Safety & security on public transport 
Sector Points Scale 
Good 81-100 I 0-1 
OK 61-80 1-2 
Medium 41-60 2-10 
Poor 21-40 10-100 
Bad 1-20 101-600 

74 of buses uti lised durin eak 81 Number er annum at ai 
Points Scale Sector Scale 
81-100 85-90 Good 5-6M 
61-80 80-84 

-----I 
OK 4-5 

41-60 3-4 
Poor 21-40 2-3 
Bad 1-20 0-1 

75 ,-,"~,a ... !! y of minibus taxis utilised 82 Number without 
pea k 

I Sector Points Scale Points Scale '000 
i Good 81-100 85-90 0 
i OK 61-80 I 80-84 61-80 0.1-10 

Medium 41-60 70-79 41-60 10.1·20 
I Poor 21-40 60-69 Poor 21-40 20.1-50 
I Bad 1-20 40-59 Bad 1-20 50.1-100 

76 Number offatalities due to road accidents 83 Access to tele hones 
Sector Scale Sector Points 
Good 0-5 Good 81-100 

i OK 5-10 OK 61-80 
Medium 41·60 10-15 Medium 41-60 
Poor 21-40 15-20 Poor 21-40 

i Bad 1-20 20-50 Bad 1-20 

77 Number of road accidents 84 Access to waste removal 
Sector Points Scale I Sector Points Scale 
Good 81-100 0-5000 I Good I 81-100 98.1-100 

, OK 61-80 5001-10000 I 10K 61-80 96,1-98 
. Medium 41-60 10001-20000 I • Medium 41-60 94.1-96 

• Poor 21-40 Poor 21-40 92.1-94 I 
Bad 1-20 30001-70000 I I Bad 1-20 90-92 I 
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85 % Infonnal housing CAI.;'CCUllIlg WHO indoor 92 Vehicle crime 
po II' d d utlon stan ar s Sector Points Scale 

Sector Points Scale Good 81-100 0-100 
Good 81-100 0-5 OK 61-80 101-200 
OK 61-80 6-10 Medium 41-60 201-300 
Medium 41-60 11-20 Poor 21-40 301-400 
Poor 21-40 21-40 Bad 1-20 401-1000 
Bad 1-20 41-100 

93 Violent crime 
86 Formal housing stock Sector Points Scale 
Sector Points Scale Good 81-100 0-1 

Good 81-100 90-100 OK 61-80 1-2 

OK 61-80 80-89 Medium 41-60 2-20 

Medium 41-60 70-79 Poor 21-40 21-100 

Poor 21-40 60-69 Bad 1-20 101-1000 

Bad 1-20 50-59 
94 Social fabric crime 

87 Shack dwellers Sector Points Scale 

Sector Points Scale Good 81-100 0-1 

Good 81-100 0-2 OK 61-80 1-2 

OK 61-80 2.1-5 Medium 41-60 2-20 

Medium 41-60 5.1-9 Poor 21-40 21-500 

Poor 21-40 9.1-15 Bad 1-20 501-3000 

Bad 1-20 >15 
95 P '1 h up! to teac er ratio 

88 Hostels Sector Points Scale 

Sector Points Scale Good 81-100 10-15 

Good 81-100 0-1 OK 61-80 15-25 

OK 61-80 1.1-1.5 Medium 41-60 25-35 

Medium 41-60 1.6-2 Poor 21-40 36-40 

Poor 21-40 2.1-3 Bad 1-20 >40 

Bad 1-20 >3 
96 Nb fhl urn er 0 sc 00 s per 1000 people 

89 PI' h opu atlOn growt per year 
Sector Points Scale 

Sector Points Scale 
Good 81-100 1-075 

Good 81-100 0-0.5 OK 61-80 076-0.5 

OK 61-80 0.6-\ Medium 41-60 0.49-0.25 

Medium 41-60 1.1-1.5 Poor 21-40 0.24-0.15 

Poor 21-40 1.6-2 Bad 1-20 0.14-0 

Bad 1-20 2-2.5 
97 Ad I I" ut Iteracy rate 

90 b E . dh stlmate ousmg acklog 
Sector Points Scale 

Sector Points Scale 
Good 81-100 0-0.1 

Good 81-100 0-5000 OK 61-80 0.11-1 

OK 61-80 5001-10000 Medium 41-60 1-5 

Medium 41-60 10001-40000 Poor 21-40 5.1-10 

Poor 21-40 40001-100000 Bad 1-20 10-20 

Bad 1-20 100 001-250 000 
98 Number offull EIA's 

91 Propertv crime 
Sector Points Scale 

Sector Points Scale 
Good 81-100 >60 

Good 81-100 0-1000 OK 61-80 60-45 

OK 61-80 1001-2000 Medium 41-60 30-44 

Medium 41-60 2001-3000 Poor 21-40 15-29 

Poor 21-40 3001-4000 Bad 1-20 0-15 

Bad 1-20 4000-10000 
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3: 

99 

Sector 
Good 
OK 
Medium 
Poor 
Bad 

100 Number in Local Government 
man ement 

Sector Scale 
Good 81-100 
OK 61-80 
Medium 41-60 
Poor 
Bad 

15 excluded the group 
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University of Cape Town

Appendix 3.8 
Group 3: 1998 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting pOints Dimension 

1 Commuter trip lenQth 10 19 14 40 2 51 1 51 .11 Land 

2 Property appreciation 0.1 Excluded 

3 CMA Population 2.5 3 2.9 20 2 24 0.4 9.60 Health 

4 Ecological Classes-River 41 60 43 40 1 42 0.35 14.74 Water 

5 Ecological Classes- Coastal Lakes & Estuaries 21 40 36 20 1 36 0.45 16.11 Water 

6 Number of harmful alQal blooms 1.6 4 2 0 2 17 0.2 3.33 Water 

7 Water Quality Stats 50 75 64 0 2 9 0.3 2.64 Water 

8 Faecal Coliform Counts 20 60 50 0 2 5 0.9 4.50 Health 
Volume of water being used- Water demand in 

9 m3/yr 90 100 96.54 40 2 47 0.7 32.84 Water 
% Capacity of dams being used to fulfil water 

10 demand 90 100 91 0 2 18 0.3 5.40 Water 

11 % Po~ulation with potable water supply 95.1 100 97.1 80 1 88 0.3 26.45 Wealth 

12 Wastewater produced (as % of total water used) Excluded 
Car ownership- Number of vehicles per 1000 

13 people 150 200 170 40 2 52 0.3 15.60 Air 

14 Overall Air Quality Excluded 

15 S02 Exceedances 0 1 0 80 2 100 0.1 10.00 Air 

16 % Households with access to electricity 80 90 86 60 1 72 0.1 7.20 Equity 

17 Lead - average measurement in the ceD 0.36 0.49 0.4 20 2 34 0.2 6.77 Health 

18 Particulate Matter exceedances 4.1 100 10.4 0 2 19 0.45 8.41 Air 

19 Number of complaints about air pollution 0 1000 303 0 1 6 0.9 17.38 Knowledge 

20 Number of acute respiratory chest infections 25001 35000 27432 0 2 15 0.8 12.11 Health 

21 N02 exceedances 4.1 100 7.4 0 2 19 0.45 8.69 Air 

22 Use of wood & paraffin & gas as fuel 10 20 14 40 2 52 0.1 5.20 Equity 

23 Koebe~ -Safety Rating 94 97 95 0 1 7 1 6.67 Health 

24 Koeberg - Number of reported leaks 0 0.1 0 80 2 100 0.1 10.00 Knowledqe 

25 Demand for energy per yr 0 1 0.64 80 2 87 1 87.20 Resource 

26 Cost of electricity I 0.1 Excluded 
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Appendix 3.8 
Group 3: 1998 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

I 
No. Indicator Min Max Value sector Down Points Weighting points Dimension 
27 Future capacity of existing waste sites Excluded 

28 % Waste sites officially licensed 0.1 Excluded 
29 tvolume of waste in the landfill 0.21 0.39 0.34 40 2 46 1 45.56 Resource 
30 % Waste re-used or recycled per person per day 31 70 32 40 1 41 I 1 40.51 Knowledge 
31 % Waste water re-used or recycled 0 10 9 0 1 18 0.6 10.80 Resource I 

Capacity of waste water treatment potential being 
32 used 80 85 83 60 2 68 0.4 27.20 Resource 

33 % Estimated medical waste not handled correctly 20 100 66 0 2 9 1 8.50 Health 
34 Volume of medical waste incinerated 0.3 Excluded 
35 Capaci_ty in hazardous waste sites (m3

) 0.1 Excluded 
36 IAmount of hazardous waste being generated 251 600 524 20 2 24 0.66 16.07 Resource 
37 Nuclear waste being produced 0.031 1600 1560 20 2 21 0.33 6.77 Resource 

38 Items of litter per day Excluded 
39 lTonnes of goods dumped illegally per year 20001 50000 38}00 0 2 8 1 7.53 Community 
40 Sewage effluent released (average litres per day) 20001 50000 32877 0 2 11 0.45 5.14 Water 
41 Solids into the sea 51 100 87 0 2 5 0.2 1.06 Water 
42 Heavy Metal (Cadmium)- limit exceeded in mussels 19.1 45 42.3 0 2 2 0.35 0.73 Water 

% Coastline protected by Marine Protected Area 
43 IrMPA) 2 3 2 20 1 20 0.2 4.00 Species 
44 Marine speCies rated critical within MPA's 3.1 4 4 20 2 20 0.35 7.00 Species 

45 IAmount of land with conservation status 10 30 14 80 1 84 0.1 8.40 Species 

46 Mammals in red data book 0 0.2 0 80 2 100 0.1 10.00 Species 

47 IAvifauna in red data book 3.1 6 5.2 40 2 46 0.2 9.10 Species 

48 Invertebrates in red data book- butterflies 3.1 6 5.3 40 2 45 0.25 11 .21 Species 

49 Amphibians in red data book- frogs I 10 25 22.2 0 2 4 0.25 0.93 Species 

50 Reptiles in red data book 10 25 10.4 0 2 19 0.2 3.89 Species 

51 Sand Plain Fynbos (area remaining) 0 4 1 0 1 5 0.4 2.00 Land 

52 Renosterveld 0 4 3 0 1 15 0.35 5.25 Land 

53 Strandveld 30 39 32 60 1 64 0.25 16.11 Land 
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Appendix 3.8 
Group 3: 1998 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting pOints Dimension 

54 Dependency ratio 50.1 55 52 60 2 72 0.1 7.22 Health 

55 Percentage of the population in poverty 21 50 I 37 0 2 9 0.5 4.48 Wealth 

56 Percentage population unemployed 14.1 35 20 0 2 14 0.7 10.05 Wealth 

57 Employment overall in the formal sector 60 69 63 60 1 67 0.3 20.00 Wealth 

58 irotal output Gross Geographic product 0.4 Excluded 

59 !Annual Ave Growth 2.1 3 2.5 60 2 71 0.66 46.93 Wealth 

60 % Labour professional or highly skilled 55 57 55 40 1 40 0.5 20.00 Knowledqe 

61 % Semi-low skilled 43.1 46 45 40 2 47 0.5 23.45 Knowledqe 

62 Informal Economy (contribution) 5 9 7 40 1 50 0.33 16.50 Wealth 

63 Tuberculosis rate 201 700 603 0 2 4 0.7 2.72 Health 
, 

% Population without access to adequate 
64 sanitation 5.1 20 12 20 2 31 0.2 6.15 Equity 

Meningococcal Meningitis rate (Annual Number of 
65 cases) 30 100 79 0 2 6 0.3 1.80 Health 

66 % Population without adequate drinking water 5 20 18 20 2 23 0.25 5.67 Equity 

67 Bacterial Exceedances- Bulk Milk Excluded 

68 Bacterial Exceedances- Packaged Milk 10.1 20 18 20 2 24 0.1 2.40 Health 

69 % Commuters using private transport 20.1 50 44 20 2 24 0.25 6.00 Wealth 

70 % Commuters using buses & minibuses 21 40 37 20 1 37 0.25 9.21 Wealth 

71 % Commuters utilising rail 0 20 19 0 1 19 0.4 7.60 Wealth 

72 Ave public transport subsidy increases per year 6 10 9.4 60 1 77 0.15 11.55 Equity 

73 Safety & security on public transport 100 600 587 0 2 1 0.2 0.10 Community 

74 Capacity of buses utilised during peak 40 60 43 0 1 3 0.05 0.15 Wealth 

75 Capacity of minibus taxis utilised during peak 40 59 59 0 1 20 0.05 1.00 Wealth 

76 Number of fatalities due to road accidents 20 50 24.9 0 2 17 0.35 5.86 Community 

77 Number of road accidents 30001 70000 62561 0 2 4 0.15 0.56 Community 

78 % Accidents involvinq pedestrians 21 50 32 0 2 12 0.5 6.21 Community 

79 Harbour throughput (total tonnage/yr) 1 Excluded 

80 Number of international flights 0.6 Excluded 
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Appendix 3.8 
Group 3: 1998 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting points Dimension 
81 Number passengers per annum at airport 3.1 4 3.9 40 1 58 1 57.78 Wealth 

82 Number of dwellings without adequate drainage 50001 100000 72000 0 2 11 0.4 4.48 Health 

83 V\ccess to telephones 90 100 91 80 1 82 0.2 16.40 Wealth 
84 ft'.ccess to refuse removal 

I 90 95 94 60 1 76 0.1 7.60 Equity 
% Population exceeding WHO indoor pollution 

85 standards 41 100 80 0 2 7 0.6 4.07 Health 

86 Formal housing stock 70 79 74 40 1 49 0.5 24.44 Wealth 

87 Shack dwellers 9.1 15 9.9 20 2 37 0.4 14.92 Wealth 

88 Hostels 2.1 3 2.8 20 2 24 0.1 2.44 Wealth 

89 Population growth per year 1.6 2 2 20 2 20 0.5 10.00 Health 

90 Estimated housing backlog 100001 250000 150000 0 2 13 0.1 1.33 Equity 

91 Property crime 40000 100000 96000 0 1 19 0.1 1.87 Community 

92 Vehicle crime 401 1000 900 0 2 3 0.1 0.33 Community 

93 Violent crime 101 1000 650 0 2 8 0.3 2.34 Community 

94 Social fabric crime 501 3000 2550 0 2 4 0.3 1.08 Community 

95 Pupil to teacher ratio 25 35 29 40 2 52 0.9 46.80 Knowledge 

96 Number of sChools per 1000 people 0.5 0.74 0.5 60 1 60 0.1 6.00 Knowledge 

97 V\dult literacy rate 1 5 5 40 2 40 1 40.00 Knowledge 

98 Number of full EIA's 15 29 20 20 1 27 0.6 16.29 Community 

99 Number of EIA applications/Scopin[ Reports 0 Excluded 
People in Local Govt. dedicated to enviro 

100 management 21 40 23 20 1 22 0.4 8.84 Community 
--

Appendix 3 44 Shippey 



Univ
ers

ity
 of

 C
ap

e T
ow

n

• ! 

f 

Appendix 3 

Appendix 3.9 

Group 3 
1999 Calculations 

Shippey 



Univ
ers

ity
 of

 C
ap

e T
ow

n



University of Cape Town

Appendix 3.9 
Group 3: 1999 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points WeiQhting points Dimension 
1 Commuter trip lenQth 10 19 14 40 2 51 1 51.11 Land 
2 Property appreciation 16.96 0.1 Excluded 
3 CMA Population 2.5 3 3 20 2 20 0.4 8.00 Health 
4 Ecoloaical Classes-River 41 60 43 40 1 42 0.35 14.74 Water 
5 EcoloQical Classes- Coastal Lakes & Estuaries 21 40 36 20 1 36 0.45 16.11 Water 
6 Number of harmful algal blooms 1.6 I 4 3 0 2 8 0.2 1.67 Water 
7 Water Qualitv Stats 50 75 64 0 2 9 0.3 2.64 Water 
8 Faecal Coliform Counts 20 60 513 0 2 5 0.9 4.50 Health 

Volume of water being used- Water demand in 
9 m3/yr 90 100 95.58 40 2 49 0.7 34.19 Water 

% Capacity of dams being used to fulfil water 
10 demand 90 100 97 0 2 6 0.3 1.80 Water 
11 % Population with potable water supply 95.1 109 97.1 80 1 88 0.3 26.45 Wealth 
12 Wastewater produced (as % of total water used) 0.17 Excluded 

Car ownership- Number of vehicles per 1000 
13 Ipeople 150 200 170 40 2 52 0.3 15.60 Air 
14 Overall Air Quality 50 Excluded 
15 S02 Exceedances 0 1 0 80 2 100 0.1 10.00 Air 
16 % Households with access to electricity 80 90 90 60 1 80 0.1 8.00 Equity 
17 Lead - average measurement in the CBD 0.36 0.49 0.4 20 2 34 0.2 6.77 Health 
18 Particulate Matter exceedances 4.1 100 6.0 0 2 20 I 0.45 8.82 Air 
19 Number of complaints about air pollution 0 1000 258 0 1 5 ill 0.9 17.79 Knowledge 
20 Number of acute respiratory chest infections 25001 35000 27432 0 2 I 15 r 0.8 12.11 Health 
21 N02 exceedances 4.1 100 5.2 0 2 20 , 0.45 8.90 Air 
22 Use of wood & paraffin & gas as fuel 10 20 10 40 2 60 I 0.1 6.00 Equity 
23 Koeberg -Safety Rating 94 97 95 0 1 7 1 6.67 Health 

0.1 0 80 2 
, 

24 Koebera - Number of reported leaks 0 100 0.1 10.00 Knowledge 
25 Demand for enerQY per yr 0 1 0.64 80 2 87 1 1 87.20 Resource 
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Appendix 3.9 
Group 3: 1999 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting points Dimension 

26 Cost of electricity 35.89 0.1 Excluded 

27 Future Capacity of existinQ waste sites 33.5 Excluded 

28 % Waste sites officially licensed 33 0.1 Excluded 

29 Volume of waste in the landfill 0.51 1 0.53 0 2 19 1 19.18 Resource 

30 % Waste re-used or recycled per person per day 31 70 32 40 1 41 1 40.51 Knowledge 

31 % Waste water re-used or recycled 0 10 9 0 1 18 0.6 10.80 Resource 
Capacity of waste water treatment potential being 

88 32 used 86 87 40 2 50 0.4 20.00 Resource 

33 % Estimated medical waste not handled correctly 20 100 20 0 2 20 1 20.00 Health 

34 Volume of medical waste incinerated 2490 0.3 Excluded 

35 Capacity in hazardous waste sites (m3
) 13000000 0.1 Excluded 

36 lAmount of hazardous waste beinQ Qenerated 251 600 524 20 2 24 0.66 16.07 Resource 

37 Nuclear waste beinQ produced 0.031 1600 645 20 2 32 0.33 10.54 Resource 

38 Items of litter per day 4000000 Excluded 

39 Tonnes of aoods dumped illeaallv per year 20001 50000 25350 0 2 16 1 16.43 Community 

40 SewaQe effluent released (averaQe litres per day) 40001 50000 32877 0 2 11 0.45 5.14 Water 

41 Solids into the sea 51 100 87 0 2 5 0.2 1.06 Water 

42 Heavv Metal (Cadmium)-limit exceeded in mussels 19.1 45 42.3 0 2 2 0.35 0.73 Water 
% Coastline protected by Marine Protected Area 

43 MPA) 2 3 2 20 1 20 0.2 4.00 Species 

44 Marine species rated critical within MPA's 3.1 4 4 20 2 20 0.35 7.00 Species 

45 !Amount of land with conservation status 10 30 22 80 1 92 0.1 9.20 Species 

46 Mammals in red data book 0 0.2 0 80 2 100 0.1 10.00 Species 

47 Avifauna in red data book 3.1 6 5.2 40 2 46 0.2 9.10 Species 

48 Invertebrates in red data book- butterflies 3.1 6 5.3 40 2 45 0.25 11 .21 SpeCies 

49 Amphibians in red data book- frOQS 10 25 14.8 0 2 14 0.25 3.40 Species 

50 Reptiles in red data book 10 25 8.3 0 2 22 0.2 4.45 Species 
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Appendix 3.9 
Group 3: 1999 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting points Dimension 
51 Sand Plain Fynbos (area remaining) 0 4 1 0 1 5 0.4 2.00 Land 
52 Renosterveld 0 4 3 0 1 15 0.35 5.25 Land 
53 Strandveld 30 39 32 60 1 64 0.25 16.11 Land 
54 Dependency ratio 50.1 55 52 60 2 72 0.1 7.22 Health 
55 Percentage of the population in poverty 21 50 25 0 2 17 0.5 8.62 Wealth 
56 Percentage population unemployed 14.1 35 24.6 0 2 10 0.7 6.97 Wealth 
57 Employment overall in the formal sector 60 69 63 60 1 67 0.3 20.00 Wealth 
58 Total output Gross Geographic product 86.5 0.4 Excluded 
59 Annual Ave Growth 0 2 0.7 80 2 93 0.66 61.38 Wealth 

. 60 % Labour professional or hiQhly skilled 40 50 45 0 1 10 0.5 5.00 Knowledge 
61 % Semi-low skilled 20 40 32 80 2 88 0.5 44.00 Knowledge 
62 Informal Economy (contribution) 5 9 7 40 1 50 0.33 16.50 Wealth 
63 Tuberculosis rate 201 700 660 0 2 2 0.7 1.12 Health 

% Population without access to adequate 
64 sanitation 5.1 20 12 20 2 31 0.2 6.15 Equity 

Meningococcal Meningitis rate (Annual Number of 
65 cases) 30 120 109 0 2 2 0.3 0.73 Health 
66 % Population without adequate drinking water 5 20 19 20 2 21 0.25 5.33 Equity 
67 Bacterial Exceedances- Bulk Milk 76 Excluded 
68 Bacterial Exceedances- Packaged Milk 21 60 36 0 2 12 0.1 1.23 Health 
69 % Commuters using private transport 20.1 50 44 20 2 24 0.25 6.00 Wealth 
70 % Commuters using buses & minibuses 21 40 35 20 1 35 0.25 8.68 Wealth 
71 % Commuters utilising rail 61 80 65 60 1 64 0.4 25.68 Wealth 
72 lAve public transport subsidy increases per year 2 4 3.4 20 1 34 0.15 5.10 Equity 
73 Safety & security on public transport 100 600 428 0 2 7 0.2 1.38 Community 
74 Capacity of buses utilised during peak 40 I 60 43 0 1 3 0.05 0.15 Wealth 
75 Capacity of minibus taxis utilised during ~eak 40 59 59 0 1 20 0.05 1.00 Wealth 
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Appendix 3.9 
Group 3: 1999 Calculations 

Max of Scaling 
previous Up or Barometer Index Final 

No. Indicator Min Max Value sector Down Points Weighting pOints Dimension 

76 Number of fatalities due to road accidents 20 50 22.13 0 2 19 0.35 6.50 Community 

77 Number of road accidents 30001 70000 61056 0 2 4 0.15 0.67 Community 

78 % Accidents involving pedestrians 21 50 27 0 2 16 0.5 7.93 Community 

79 Harbour throughput (total tonnage/yr) 10.2 1 Excluded 

80 Number of international flights 2600 0.6 Excluded 

81 Number passengers per annum at airport 4 5 5 60 1 80 1 80.00 Wealth 

82 Number of dwellings without adeauate drainage 50001 100000 72000 0 2 11 0.4 4.48 Health 

83 ~ccess to Telephones 70 79 71 40 1 42 0.2 8.44 Wealth 

84 [Access to refuse removal 90 95 94 60 1 76 0.1 7.60 Equity 
% Population exceeding WHO indoor pollution 

41 100 80 85 standards 0 2 7 0.6 4.07 Health 

86 Formal housing stock 70 79 74 40 1 49 0.5 24.44 Wealth 

87 Shack dwellers 9.1 15 9.9 20 2 37 0.4 14.92 Wealth 

88 Hostels 2.1 3 2.8 20 2 24 0.1 2.44 Wealth 

89 Population growth per year 2 2.5 2.1 0 2 16 0.5 8.00 Health 

90 Estimated housing backlog 100001 250000 220000 0 2 4 0.1 0.40 Equity 

91 Property crime 4000 10000 9400 0 1 18 0.1 1.80 Community 

92 !vehicle crime 401 1500 1200 0 2 5 0.1 0.55 Community 

93 lviolent crime 101 1000 700 0 2 7 0.3 2.00 Community 

94 Social fabric crime 501 3000 2600 0 2 3 0.3 0.96 Community 

95 Pupil to teacher ratio 25 35 29 40 2 52 0.9 46.80 Knowledge 

96 Number of schools per 1000 people 0.25 0.49 0.4 40 1 53 0.1 5.25 Knowledge I 

97 Adult literacy rate 10 20 17 0 2 6 1 6.00 Knowledge 

98 Number of full EIA's 15 29 20 20 1 27 0.6 16.29 Community 

99 Number of EIA applications/Scoping Reports 268 0 Excluded 

People in Local Govt. dedicated to enviro 
21 40 38 20 1 Community 100 manaaement 38 0.4 15.16 
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Appendix 5.1 

Indicator Dimension Assignment Results 

Key: 

IEcosystem 

~1:"~Human System 

Indicator Group1 Group2 Grou~3 

1 Exclude Wealth Land 
2 Wealth' . Exclude " Wealtft ~ 

3 Exclude Exclude - ·H~a1th -: 
4 Water Water Water 
5 Water Water Water 
6 Exclude Water Water 
7 Water Water Water 
8 Health Health Health 

9 Water Resource Water 

10 Water Resource Water 
11 . e(1{aitv "i I'; EaUJtY~. I". Wealth, I 
12 Exclude Resource Exclude 

13 Wealth It -Mt.lth~ Air 
14 Air Exclude Exclude 

15 Air Air Air 
16 I ~ 4 EQuitY.·, .. I- EQ".mY,' I~ "l·E~uitY; ·~ 
17 Air l?.Jiealtff~ 1 ~~..,H8aJth-·~. 

18 Air Air Air 

19 Exclude Exclude I Know--'dge 
20 Exclude t Health l' 'Health 
21 Air Air Air 

22 Resource E~!.Iltv EQuity'~ 

23 Exclude Exclude I' Healttt 0: 

24 Exclude Exclude Kriowledge 
25 Resource Exclude Resource 
26 Exclude Exclude Resource 
27 Resource Exclude Exclude 
28 CommunlW:. conilMhity COmmunity 
29 Resource Resource Resource 
30 Resource Resource Knowteaae 
31 Resource Resource Resource 
32 Resource Exclude Resource 

33 "Heaftli; 'L "Comm-aJ)itY Jiealih~ 
34 Exclude Resource ~ Healtilj) 
35 Exclude Exclude Resource 
36 Resource Resource Resource 
37 Exclude Resource Resource 
38 Exclude Exclude Exclude 
39 Commllnlw:. eonimunitv Commurtm' 
40 Water Resource Water 
41 Water Water Water 
42 -~I'!"He8lul''' "I Water Water 
43 Species Species Species 
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Appendix 5.1 
Indicator Dimension Assignment Results 

Number of indicators assigned to each of the Dimensions 

Dimensions Group 1 Group 2 Group 3 
Air 5 3 4 
Land 2 4 4 
Resource Use 8 10 8 

Species 11 7 8 

Water 7 6 9 
Health 10 7 14 
Equity 8 10 7 

Community 8 19 12 
Knowledge 2 4 8 

Wealth 10 16 20 
Exclude 29 14 6 
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Appendix 5.3 
Graph of Dimension Assignment Distribution 
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Appendix 5.4 
Graphs of Variance in Dimension Point Results 

ECOSYSTEM Variance between dimension values for 1998 and 
00, 1999 
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Appendix 5.5 
Graphs of Variance in Dimension Point Results 

Human System Variance between 1998 and 1999 
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