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5.2.3 Capabilities or Outcomes?
More recent formulations of development aiming to l:efocus attention from

income per capita and growth in production towards quality of life owe much to
the "capability approach" to social evaluation proposed by Amartya Sen (see, for
example, Sen 1984, 1985, 1989). The core notion is that what we care about is
that people have the capability to choose freely to be and to d6 things that are
valuable. The capability approach aims to provide a distinctive theoretical
framework which sees evaluation focusing not on realised achievements or
outcomes (which Sen terms "functionings"), but on the set of opportunities facing
individuals, the e~ent to which they have the freedom to choose one kind of life
rather than another. Growth (properly measured)" plays an instrumental role in
promoting development because it increases the range of human choice, but is not
to be taken for the end-product itself. Proponents see this as a move away from a
commodities-oriented view of development, which even "basic needs" would be,
towards a view which "puts people first" (see, for example, Griffin and t Knight,
1989, p. 9). In concrete terms, however, it is far from clear how this framework
could be made operational (see, for example, the illuminating review by Sugden
1993), and Sen’s own work provides relatively little guidance.

5.2.4 Human Development Index
Thus, although heavily influenced by Sen’s conceptual approach, the UNDP

in introducing a new summary measure of "human development" in 1990 relied on
input and outcome measures to supplement income per capita. The Human
Development Index (HDI) is a composite of life expectancy, adult
literacy/schooling and GDP per capita, but these components are constructed in an
innovative way and combined in a single measure. The HDI sets a minimum and a
maximum for each of the three dimensions, and a country’s score on that
dimension on a scale going from 0 to 1 reflects where it stands in relation to these:
for example, the minimum used for life expectancy is 25 years and the maxtrnum
is 85 years, so a country Where life expectancy is 55 would score 0.5 on that

¯ dimension. The "knowledge" dimension is constructed in a similar manner using
information on both the adult literacy rate and mean years of schooling. Finally,
for mean income per capita in Purchasing Power Parity (PPP) terms the specified
minimum is $200 and the maxtmum is $40,000, but income above the average is
adjusted using a progressively higher discount rate. Thus a move from $500 to
$1,000 mean income per capita will have a much more substantial impact on the
HDI than one from $20,000 to $20,500, on the basis that once a country gets
beyond the world average, any further increases in per capita income are
considered to make a sharply diminishing contribution to human development.
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Table 5.1 : Ranking of Dea,eloped Countries by Human Development Index and GNP per capita

Country IfDI Rank GNP per Capita Rank GNP-HD1 Rank

Canada

Switzerland

Japan

Sweden

Norway

France

Australia

USA

Netherlands

UK

Germany

Austria’

Bclgium

Iceland

Dcnmark

Finland

Luxembourg

New 7~.almld

Israel

IRELAND

Italy

Spain

Greece

6

7

8

9

10

II

12

13

14

15

16

1’7

18

19

20

21

22

23

II

I

3.

4

5

13

18

9

16

19

12

14

15

"8

7

6

2

24

25

27

17

23

35

l0

-1

0

0

0

7

I1

I

7

9

I

2

2

-6

-8

-/0

-15

6

6

6’

-5

0

10

Source: Hmnan Development Report, 1994, Table 5.2, p. 93.



88 FORMULATING ENVIRONMENTAL AND SOCIAL INDICATORS

As shown in Table 5. I, there are significant differences between the way
developed countries are ranked by the HDI and by income per capita. Canada has
the highest HDI in the world, well above its ranking of eleventh by GDP per
capita. Finland and Denmark, by contrast, are ranked mucl~ more highly by income
than by HDI. The HDI portrays Ireland in a positive light: ranked 27 by income.
per capita, Ireland moves up to 21 by HDI. Thus, compared with other countries,
Ireland performs better on the other dimensions of the measure - life expectancy,
adult literacy and schooling - than our income level alone would lead oneto
expect. In developing the HDI, the ways in which it can be disaggregated by
region, gender or ethnic group, and adjusted for the level of income inequality,
have also been explored by the UNDP (seebelow for comments on the GDI - the
Gender-related Development Index - which the UNDP has developed from the
HDI).

Marly criticisms can and have been made of the conceptual underpinnings and
em~oirical basis on which the HDI is constructed (see, for example, Srinivasan,
1993; Stem, 1994), which the adjustments made to the procedure since its
introduction do not adequately address. The value of combining disparate
measures into an aggregate index in a necessarily rather arbitrary manner has to be
questioned (Nolan, 1990). The HDI is also more suited to measuring progress in
developing countries rather than developed countries - many of the latter now
generally have such high scores on items like literacy and infant mortality that the

HDI does not provide a sensitive measure of progress or lack of it in social life as
a whole. For a number of reasons, therefore, the HDI seems unlikely to attain its
hoped-for status as an alternative to GDP for measuring relative socio-economic
progress, particularly in developed countries.

5. 3 Multiple Indicators
Rather than seeking a single summary measure, developing a framework

within which a range of indicators can be set seems the more productive route to
follow. ~vVhile the extensive literature on the relationship between economic growth
and development provides sufficient: evidence that per capita income is inadequate
as the sole indicator of.living standards or development, in a developed country
context that literature provides little basis on which to identify indicators which
could usefully complement it. Fortunately, there is a parallel literature focused
specifically on developed countries on which one can draw. Taking as
starting-point the fact that conventional economic indicators were not designed to
be proxies for or measures of welfare, a number of quite distinct approaches have
been explored. The first concentrates on the development of broad and
comprehensive national accounts, which would reflect the value of all activity -
market or non-nmrket - bearing on the welfare of individuals. (As discussed in
previous chapters, parallel efforts have been made to incorporate environmental
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concerns, via the "greening" of the national accounts). Man), of the national
accounting profession have Viewed this approach with suspicion, fearing that the
introduction of highly subjective and arbitrary valuations and non-transaction
information would destroy the usefulness of the accounts. While some countries
have put a good deal of effort into broadening the coverage of the national
accounts via the production of "satellite accounts", this appears to have had
relatively little impact internationally and the scope for cross-country comparisons
is limited.

Another approach is to seek to adjust conventional GNP/GDP measures

directly rather than broaden their coverage, with Klasen’s (1994) incorporation of
adjustments for the distribution of income representing a good example. He
examines four different ways of constructing "distribution-weighted growth rates"
for the post-war USA, and shows that. the pattern they show is consistently
different to the unadjusted accounts. Taking income distribution into account, he
concludes that welfare increased more rapidly in the 1960s and less rapidly in the
1980s than growth in real GDP per capita would suggest. This is certamly
valuable in giving a more balanced picture than mean income alone, but does not
address the limitations of income itself as a proxy for welfare.

This is where the third approach comes into its own: making use of
non-monetary as well as monetary information to construct "social indicators".
The literature on "social indicators" was initiated during the 1960s and had its
hey-day in the 1970s, With interest then abating somewhat as economic growth
itself slowed. While interest was at its height the OECD undertook its Social
Indicators Programme in 1970, after a.Ministerial declaration which stressed that

"growth is not an end in itself, but rather an instrument for creating better
conditions of life". By 1980 this Programme had produced the OECD List of
Social¯ lndieators~ intended to serve as a core set of indicators to measure trends in
individual well-being which countries could adopt, thus facilitating harmonised
comparisons of trends across countries. In the next section we discuss how this
List could provide the starting-point for the development of a set of social
indicators for Ireland.

5.40ECD Social Indicators
The criteria which the OECD adopted in developing its List of Social

Indicators were that the indicators should:
(a) be output-oriented or designed to describe a final social outcome, rather

than inputs, ~roughputs or intermediate outputs;
(b) be relevant to policy, in describing social conditions which are potentially

amenable to improvement through collective action or public policy;
(c) be applicable over a long period of time in a substantial number of

countries;
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(d) apply to conditions of individual well-being, thus excluding "indivisible
public goods" such as national defence or wild-life species protection;

(e) be independent of particular institutional arrangements, so as to be
reasonably comparable between countries and over time;

(0 form part of a comprehensive grid portraying all areas of social concern;
(g) correspond closely to the social concern to which they relate, yet be more

than a narrow description of social phenomena;
(h) form an integrated framework of definitions, specifications, statistical

guidelines and disaggregations which should be compatible with other
important sets of social and demographic statistics.

The List of Social Indicators developed on the basis ’of these criteria is shown
in Table 5.2 (taken from OECD, 1982 Chart 1, p. 13). It contains 33 indicators, 4
relafihg to health, 3 to education, 10 to employment and quality of working life, 2
to free time/leisure, 4 to the distribution of income and wealth, 6 to housing and
environment~ and 4 to social environment and personal safety. The indicators were -
selected with pragmatic considerations of ease of measurement and data
availability in mind, and from the OECD’s point of view ma,ximising international
comparability was a central aim. The Social Indicators Programme has not in fact
lead to the envisaged outcome of a compendium of Social Indicators produced by
the OECD on the basis of information collected and compiled at national level.
One could question the balance of the list across the various areas, as well as its
comprehensiveness, and it is obviously not tailored to specifically Irish concerns.
A good deal could also, be learnt from ~e experience of the small number of
countries which have devoted substantial resources to developing statistics in this
area, notably the Swedish Levels of Living surveys which have been carried out
regularly since the mid-1960s (see, for example, Erikson and Aberg, 1987). None
the less, the OECD List represents the result of the most serious and sustained
effort to systematically identify a set of indicators which has broad applicability,
reasonably comprehensive coverage, and feasibility. In our view it would be
sensible to take these as a core set of social indicators for Ireland on which one
could subsequently build.

It is important to be clear about what a set of social indicators constructed in
this way would add to the information base. It would not in any way supplant
existing measures of economic activity. Rather, the aim would be to complement
these measures with indicators which reflect aspects of quality of life affecting
individual welfare - a micro- rather than a macro-approach, as it were - so that a
more comprehensive picture of trends in well-being of the population as a whole
may be derived. The OECD List of Social Indicators can be seen simply as the
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Table 5.2: OECD List of Social Indicators

91

Social Concern Social Indicator Availability of Data

HEALTH

Length of Life

Healthfu Incus of Life

EDUCATION AND LEARNING

Use of Educational Faeiliti~

. Learning

EMPLOYMENT AND QUALITY
OF WORKING LIFE

Availability of employment

Quality of Working Life

TIME AND LEISURE

Use of Time"

COMMAND’OVER GOODS AND
SERVICES

Incomc

Wealth

PHYSICAL ENVIRONMENT

Housing Conditions

Accessibility to Services

Environmental Nuisance*

SOCIAL ENVIRONMENT

Social Attachment

pI~RSONAL SAFETY

Exposure to Risk

Perceived Threat

- Life E~
- Perinatal Mortality Rate

- Short-term Disabilit~J
-Long-term Disability

- Regular Education Experience
- Adult Education

- Adult Litcr~

- Unemployment Rate"
- Involuraa~ part-time Work
- Diseou.~gcd Workers .

- Average Working Houm
- Travel Time to Work
- paid Annual Leave
- Atypical Work Schedule
- Distribution of Ea~
- Fatal Occupational lnjurica
- Work Environment Nuisanc~

- Free Time
- Free Time Activities

- DisWibution of Income
- Low Income
- Material Deprivation

- Distribution of Weaith

- Indoor Dwelling Space
- Access to Outdoor Space
- Basic Amenities

- proximity to Selected Services

¯Exposure to Air I~611utan~
- E:cpesure to Noise

- Suicide Rate

- Fatal Injuri¢~

- Serious Injuries
- Fear for persona] Safety

Good
Good

poor
Poor

Good
Poor

Poor

Good
Fair
Fair

Good
Poor
Good
Poor
Good for some sectors
Good
Poor

poor

Poor

Fair
Fair
Fair

Poor

Poor ¯

poor
Good

Fair

Good

Good

Fair
Poor

Poor



92 FORMULATING ENVIRONMENTAL AND SOCIAL INDICATORS

startmg-point, and indeed was presented by the OECD in that light. The exact
specification and measurement of the indicators would require close attention,
since apparently innocuous differences in definition, coverage and methodology
can lead to non-comparability across countries or over time (a major

preoccupation of recent cross-country studies of poverty and income inequality,
for example).

5. 5 Social Indicators for Ireland
Before turning to the data sources which are available in Ireland for the

constrtiction of social indicators, we can indicate some of the non-technical
questions which might arise in attempting to adapt the OECD list of indicators to

Irish circumstances. While. many of these questions may have technical aspects,
they ultimately refer as much to values and ideology as to questions of fact or
scientific methodology. Such issues arise in connection with both of the two mare
features of social indicators - their focus on distribution rather than on aggregates
or averages and their concern with non-monetary as well as monetary dimensions
of welfare. Here, all we can do is point out what some of these issues are likely to
be.

As far as distribution is concerned, the question is what social cleavages.
should be chosen as the focus of attention. What are the social categories across
which distribution is to be measured? Obvious candidates include social class and
region: these represent dimensions of inequality which have 10ng been recogmsed
in Ireland and which many aspects of public policy have been geared to address. In
other countries, race might be a concem and in Northern Ireland religious
denomination has been the most. controversial social cleavage. Neither of these
issues, however, is likely to be of similar relevance here. Concern has sometimes
been expressed about generational inequality, with particular reference to the.
elderly and children, so that age categories are often likely-to arise in connection
with the distributional dimension of social indicators.

In’many countries, including Ireland, gender has been increasingly recognised
in recent years as a key dimension of inequality. In its most recent World
Development Report, for example, the UNDP declares that gender inequality is

one of the main obstacles to human development (UNDP, 1995). In keeping with
that view, the 1995 Report presents two new composite indicators of development
which take account of gender- the Gender-related Development Index (GDI) and
the Gender Empowerment Measure (GEM).6j If a gender perspective were to be

~ The GDI is simply the HDI (described earlier) discounted, or adjusted downwards,
for gender inequality in each of the constituent items in the index. It produces quite a
different ranking of countries on the development scale than the HD1. The GEM is a
measure of gender equality in control over resources, political participation and
decision-making. It is comprised of three items: women’s per capita earned income
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applied to the OECD list of indicators, the minimum requirement would be to
present gender differences on each indicator in the list. Beyond that, it might
require further indicators to cope with issues peculiar to gender inequality. Under
the heading of "employment and quality of working life", for example, it might be
argued that measures of the female labour force participation rate and of gender
segregation in occupations should be included since these reflect key aspects of
gender inequality. In the ease of "personal safety", experiences of sexual violence
or domestic violence might be as relevant as serious physical injuries in measuring
well-being. These examples indicate that the choice of social categories over which
distribution is to be measured can be important, not only for the way those
indicators are analysed and presented but also for the selection .of indicators.

Moving beyond questions about distributional categories to questions about
the factors which determine quality of life, we are confronted with an even broader
range of possibilities. The OECD list, for example, incl~tdes no reference to family
patterns: even though family life is often thought of as. central to quality of life.
Should the marriage rate, the rate of marital breakdown, the incidence of lone
parenthood or the abortion rate be considered as indicators of quality of life?
Neither is there any reference to crime - though here again there would be difficult
questions about which types of crime might be considered most relevant, along
with some formidable difficulties of measurement. Social integration is referred to
in the OECD list under the heading of "social attachment", but only one indicator -
suicide - is included under this heading. Other forms of self-destructive behaviour,
such as drug addiction and alcoholism, might equally qualify under the same

heading, as might other indicators such ~ organisational membership andsense of
national or group identity.

Certain practical constraints might eliminate some of these possibilities. For
example, most forms of illegal or socially disapproved behaviour are difficult to
measure, so that no matter how relevant they might be to quality of life, the),
carmot be included in social indicators. In other cases, it might be-difficult to
reconcile differences bet~veen apparently similar or related indicators. In Ireland,
for example, the incidence of homicide (ot~en taken as a crude indicator of social
integration) remained almost unchanged for the 30 years between the.early 1960s
and the early 1990s. In general, we had a ¯murder about once every twelve days or
so over that entire period though recently we have signs of an increase"
(O’Mahony, 1993, p. 38). The incidence of suicide, however, has increased about
five-fold over the same period. We. now have about one suicide per day on

(control over economic resources), women’s and men’s percentage shares of administra-
tive, managerial, professional and technical positions (economic power and decision-
making opportunities), percentage of parliamentary seats held by women and men. (po-
litical participation and decision-making power).
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.a~,erage, compared to little more than one a week in the early 1960s. While some
of that increase is due to a higher level of reporting of suicide, much of it reflects a
genuine increase in suicidal deaths (some of the relevant literature is cited in

¯ Bowers, 1994). Thus homicide and suicide tell quite different stories about the
trend in social integration in Ireland, and it would be quite difficult to decide which
story is nearer the truth.

However, while such practical constraints .are there, for many indicators the
choice of what to include and what to exclude is more arbitrary. It depends on
social priorities and cultural preferences rather than objective or practical criteria.
In those cases, what is required is a process of debate and negotiation between
representatives of various points of view in order to arrive at a decision on what
the final list should aim to measure.

5.5.1 Data requirements
Much of the information required to construct the OECD list of social

indicators for Ireland at aggregate level is already available, from a variety of
sources. For example,

1. statistics on life expectancy are regularly produced by the CSO,
2. perinatal mortality data are collected by the Department of Health and

’published annually,
3. years of education and education level attained are measured in the annual .

Labour Force Survey (LFS) as well as the Census of Population,
4. information on unemployment, involuntary part-time work and

discouraged workers, and working hours are obtained in the LFS,
5. statistics on the distribution of earnings in specific sectors are collected

and published by the CSO,
6. data on the distribution of income is available from the Household Budget

Survey,
7. information relating to housing space and amenities is collected in the

Census of Population and published by the CSO, and
8. fatal injuries and suicides are among the causes of death distinguished in

the vital statistics produced by the CSO.
However, the Census of Population is only carried out every five years, the

Household Budget Survey at national level has been only every seven years, and
CSO surveys of earnings have been intermittent. Much more frequent and timely
sources would have to be developed in those cases. In other cases official data
relating to the topic are available from administrative statistics but survey-based
information would probably be required to permit meaningful comparisons with
other countries or over time - for example on disability. For some of the other
indicators in the OECD List, no official source of data currently exists - notably
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use of time, distribution of wealth, environmental nuisances, and fears for personal
safety.

In addition to these major gaps in information, in considering data needs it is
also essential to note the OECD emphasis on the importance not only of obtaining
consistent and reliable information on the various indicators for the population, but
also of measuring their distribution across different population groups - for
example, age, sex, income or socio-economic groups. Such disaggregation is an
intrinsic part of any social indicators development programme, since the aim is to

. capture trends in individual rather than average welfare. Given this objective, the
¯
OECD stresses the desirability of collecting the required iifformation through
multi-purpose surveys of the population. The CSO is currently considering the
possibility of a quarterly household survey to obtain, inter alia, more frequent
information on labour force participation. Such a survey could provide an ideal
vehicle for the collection of information which¯ would permit tile construction of
social indicators for the population and their disaggregation by various
sub-groups: this would require one of the quarterly surveys in each year to devote
substantial questionnaire space towards this objective.

If an annual survey of that kind were being carded out, consideration must
also be given to adding indicators to the OECD’s core set. Among the many
potential candidates, we would at’ this stage highlight the value of regular
information on the prevalence of specific types of material deprivation.
(Confusingly, the OECD List in referring to an indicator of "material deprivation"
actually means the numbers falling below relative income poverty lines). Such
deprivation indicators can be seen as a sub-species of social indicators, and have
been researched in the Irish context using the survey of Income Distribution,
Poverty and Usage of State Services carried out by the ESRI in 1987, detailed in
Callnn, Nolan and Whelnn (1993) and Nolan and Whelan (1996).

5.6 Recommendations
This chapter has set out the rationale for devoting attention and resources to

the collection and reporting of reformation on social indicators and pointed to some
of the difficulties involved in that task. The essential justification is that
conventional measures of economic activity are not designed to serve as measures
of welfare and may mislead if used for that purpose. It is therefore necessary to
take into account a broader set of information in assessing the evolution of

well-being or making comparisons across countries. While some efforts have been
made to do so within an expanded national accounts framework, more attention

has been paid to the~development of social indicators which can be used together
with conventional measures Of economic activity to more adequately reflect quality

of life.
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The problem One then faces is how to select appropriate social indicators from
the extremely wide range of possibilities. In seeking to reflect a widely shared
definition of welfare the choices made will be influenced by the traditions, cultural
background and social context of the society in question, and may therefore differ
across societies. From that perspective, it is not the role of "experts" to determine
the most suitable indicators for a particular country: rather, a process of
wide-ranging debate about .societal preferences and priorities would be required.
This process must start from somewhere, however, and our recommend.ed point of
departure for such an exercise for Ireland is the List of Social Indicators developed
by the OECD. This set contains 33 indicators, relating to health, education,
emplo)a’nent and quality of working life, free time and leisu~’e, the distribution of
income and wealth, housing and the physical environment, and social attachment
and personal safety. It was proposed by the OECD precisely as a starting-point,
and designed with comprehensiveness, feasibility and the promotion of
cross-country comparability in mind. To proceed beyond that initial point would
require fiarther debate about underlying values as well as about technical questions
of measurement, including definition and data availability.

The data required to produce the OECD set of social indicators was examined,
and its availability for Ireland assessed.. Some of the information required is
already available, but major gaps were identified. In particular, more regular data
is needed on the distribution of income and on the physical housing conditions and
surroundings in which people live, and little or no official information is produced
on disability, time use, social attachment and percei’)ed personal security. Our
second key recommendation is that resources be devoted to filling these gaps in a
structured way. One framework within which this could be done is through the
development of a qfiarterly household survey from the current annual Labour
Force Survey, currently being considered by the/CSO. Such a large-scale survey
would provide an ideal vehicle for the collection of a coherent and consistent set of
social indicators and allow the analysis of the way they vary across sub-groups of
interest, such as income groups or social classes. Only if these data requirements
are met and the production of social indicators is incorporated into the official
statistical system can they become a regular part of policy making and political
debate in Ireland.
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Appendix I

ENVIRONMENTALIND1CA TOPS UNDER CONS1DERA TION

(AND TARGET THEMES)

(a) By The United Nations Environment Programme

Issues Pressure State Response

Climate Change (GHG) emissions Cencentratiuns Energy intensity,
env. m e.~ure s

Ozone Depletion 0-Iaincarbon) emissiens; (Chlorine)concentrations; Protocol sign.: CFC
production 03 column recover3r, Fund contrib’n

Eutrophication (N, P water, soil) (N, P, BOD) Treatm. connect.;
emissions concentrations investments/costs

Acidification (SOx, NOr, NHj) Deposition; , Investments; sign.

emissions concentrations agreements

Toxic (POC, heavy metal) (POC~ heavy metal) Recovery hazardous

Contamination emissions concentrations waste; investments/costs

Urban Env. Quality (VOC, NOx, SOx) (VOC, NOx, SO0 Expenditure; transp. _

emissions concentrations policy

¯ Biodiversity Land conversion; land Species abundance Protected areas
fragmentation comp. to virgin area

Waste Waste generation Soil/groundwater Collection rate;
mun’pal, ind. agric, quality recycling

investments/cost

Water Resources Demand/use intensity Demand/supply ratio; Expenditures; water
resid./ind./agric, quality pricing; savings policy

Forest Resources Use intensity Area degr. forest; Protected area
use/sustain, growth ratio forest, sustain, logging

Fish Resources Fish catches Sustainable stocks Quotas

Soil Degradation Land use changes Top soil loss Rehabilitation/protection

Oceans/Coastal Emissions; oil spills; Water quality Coa~tal Zone

Zones depositions management; ocean
protection

Environ;nental Pressure index State index Response index

Index

Source: OECD and UNEP.
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(b) By The World Bank
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Issues Pressure State Response

’L Sourc+ lndJeators
I. A~eutture

(a) Land Quality

(b)~
2. Forest

3. Marine Re.~urce~

4. ~Vater

5. Subsoil A*~c~
(a) Fossil Fuels
Co) Metals &

Minerals

H. Sink or Pollution
Indicators
I. Climate Change

(a) Cr~eeathouse
G~

(b) Strateophctle
O~ne

2, Acidification

3. Eutrophication

Toxification

111. Life Support Indicators

I. Bi6diversity

2 Ocear~

¯ 3. Speeial Lands
(¢g., wetland)

IV. Human Impact
Indicators

I. Health

(a) Water Q~lity

(b)Air Quality

(©) Oe~pat’l
Exposures, etc.

2..Food Security &
Quality

3. ltot~ingtUrban

4 W~te

5. Natural Dis~ter

Value Added/Gross Output Cropland as % of wealth Rural/Urban Terr~ of Trade -
Human-induced Soil 12el~d. Climatic Cl~e.n & Soil ......................... ~ ............................

constraints

Land Use Changes, inputs Are~ volmn~, distribution; In/Output ratio, main users;
fez EDP value of fermi tceyc, rates
Contaminant.s, Demand Stock of Marine Spueien % C~¢ of Int’l
for Fish as Food Protecols/Conv.
Intensity of Use Acc~ssibillty to Pop. Water elllcicney me~’ur~

(weighted % of total)
Extraction Rate(s) Subsoil a.~sets % wealth Material b~,Isnccs/NNP
Extraction Rate(s) Pmv~a Rc~r.rccs Reverse Energy Sub~idic~
Extraction Rate(s) Pr~vm R~erces , ¯ In/Output ratio, main users;

rccyc, ratc~

¯ Emi~inra of CO) Atmosph. Concentr. of Energy Efficieacy of IqNP
Greeahou.~ Gues

Apparent Corm’uroptlon of Atme~ph. Conce~atr. of % Covet of Imq _
CFCs CFCs Protocols/Cony

Emi~sinr~ of SO~ NO, Coneeattr. of pH, SO,. NO, l~l~aditure~ on Pollution
in precipitation Abatement

Use of Pho~hates(P). Biological ~ Demand, % Pop. w/w~tc treatment
Nitrates(N) P, N in rivers
Generation of ~ot~ Conccntr. of lead. cadminn~ % Petrol unleaded
wpste/load etc. in rive~

Land U.~ Cbang~ Habitat/NR Protected Aroa.s u %
Threatened

Threatened, Extinct speeien ............................................................................ ; .............................
% total

Burden of Di~.e Life Exp~t~ey m birth % NrNp spear on Health,
(DALYs/pcrsons) vaccination
......... : ...........................: ...........Oiraoined Ox3’gtra, faexad ACCESS to safe ~tcr

eolifoma

Energy Demand Concentr, of particulates ......................................................
SOz) ere.

Population I~a"ai ty ..................................................... % NPP spcnl on Ho~ing

Gcn~’ation of industrial, Accumulation to date Exp on collect. & tr eadmmk
municipal w~te r cO/e, ratcn

Sources: The World Bank. Hammond et aL. 1995.
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(c) Target Themes In The Programme: Towards Sustainability (CEC 1992)

Climate change, including ozone depletion.

2 Acidification and air qualiW.

3 Protection of nafiJre and bio-diversity.

4 Management of water resources.

5 The urban environment, including noise.

6 Coastal zones.

7 Waste management.

8 Management of risk and accidents, including hazardous and toxic
substances.

9 Nuclear safety and radiation protection.

10 Civil protection and environmental emergencies.

The distinguishing features of this list are themes 6 (coastal zones, which other
agencies would include under marine/estuatial/erosion/habitats etc.), 8, 9 and 10.
Apart from toxic substances which are dealt with by other agencies under such
heading as toxic contamination, the last three themes encompass human response
to potential accidents and emergencies, a theme less extensively or not covered by
the other agencies.



Appendix I1

CALCULATION OF THE USER COST APPROACH TO DEPLETION

The description here is taken from Bryant and Cook.~ Assuming annual
constant re~zeipts R over remaining finite lifetime n, a .portion of these receipts
couid be invested at a real return r to yield a continuous income stream, X,
indefinitely. The remainder, R - X, (also a finite series) is in fact the amount to be
invested each year to yield the perpetual stream X, such that the present value of
the finite series, R, equals the present value of the perpetual income, X.

The present value of the finite series, R is:

I+l
(l+r)i - R" ’l---

I+r

The present value of the infinite Series X is:

** X --     X JZ 15’--i=o (1 + r) I+r

Setting the above two equations equal and multiplying by the denominator
gives:

X=R[1
1

(1 +r)"+l

Hence, the proportion of the operating surplus which can be considered as
income ~s:

X 1
--=1
R (1 +r)"+~

The complement of this is the proportion of the operating surplus which is
considered as the user cost, to be inyested, and is expressed as:

X    1____ ~--

R (1 +r)"+l

02 With the missing "one minus" inserted at the start of the square.bracket in the first

equation.
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Appendix. m

ORIGIN AND DESTINATION OF E.M1SSIONS AND NATURAL RESOURCES
IN THE NETHERLANDS, 1991

~w
0w~

C~m~

~L~ TION.~ [NVINAL N 1131

I~ ~ ~ I1~ ¯ ~lB 1~1 1117 II1~

347                             .

¯ ~124                    J

Z~? 1? tI~S
~447 ~0

1180 ?42
le2 472

U?II:
?*J n

92S4 ¯ ¯

344t I 4

~1~412 I1 ?2O KOl

t S441~ ~1 ?2O S~01

341

It 41

t4 5 . 5 $7~ -

$ ¯ 1 I~

~ 3 ¯ ~74

2145

1114 134 1~4 144 12~4 2370O .?~9

04~ ~a)S 247 190 I?|? ~040# 1038 ~31

Source." de Haan and Keuning (1995),.Table a6, National Accounting Matrix including
Environmental Accounts (NAMEA).
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Appendix IV

LIST OF TABLES FROM IRISH ENVIRONMENTAL STATISTICS (1993)

PART 1 : STATE OF THE ENVIRONMENT.
7bble No.
Air Quality
1 Median Daily Concentrations of Sulphur Dioxide and Smoke for Dublin City

1975/76, 1980/81 to 1989/90
2 Annual Mean Atmospheric Lead Concentrations in Dublin City 1983 to 1989

3 Median Daily Concentrations of Sulphur Dioxide at Specific Locations for the
Winter Periods 1980181 to 1989/90

4 Median Daily Concentrations of Smoke at Specific Locations for the Winter
Periods 1980/81 to 1989/90

Water Resources and Water Quality
5 Principal Rivers by Water Resources Region
6 Hydrometric Areas
7 Quality of Water in Selected Rivers, 1971, 1981, 1986 and 1990
8 River Water Quality Baseline Regional Analysis, 1987 to 1990
9 River Water Quality Baseline Hydrometric Area Analysis, 198"] to 1990
10 Principal Lakes by Water Resources Region
11 Quality of Lake Waters, 1987 to 1991
12 Size and Lotafion of Artificial Impoundments on Developed Rivers, 1986
13 Surface Water Resources by Water Resources Region, 1991
14 Ground Water Resources by Water Resources Region, 1991
15 ¯ Bacteriological Quality of Water at Designated Bathing Areas, 1980 to 1986
15A Bacteriological Quality of Water at Designated Bathing Areas, 1987 to 1990
15 B Bathing Waters, Physico-ehemical Parameters, 1987 to 1990
Figure No.

Map of Principal Rivers and Lakes
2 Map of Water Resources Regions and Hydrometric Areas
3 Histogram of River Water Quality 1971 to 1990 Long-term Baseline
4 Histogram of River Water Quality 1987 to 1990 - Regional Analysis
5 Map of Lake Locations Excluding Counties Cavan and Clare and Cormemara
6 Map of County Cavan Lakes
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7 Map of County Clare Lakes
8 Map of Connemara Lakes
Table No.
Land

16 Total Land Area under Crops and Pasture for Each County, 1975 and 1980
16A Total Land Area under Crops and Pasture for Each County, 1991
17 Number and Percentage of Agricultural Holdings Exceeding One Hectare,

Classified by Size, for Each County, 1980
17A Number and Percentage of Farms with One Hectare or More used for

Agriculture, Classified by Size, for Each County, 1991
Forestry
18 Area Under State-owned Woods and Plantations for Each County, 1980 to

1988
19 Land Acquired by the State and Planted for Forestry, 1980 to 1989
20 State and Private Forestry Planting Levels, 1980 to 1990
National Heritage
21 Distribution of Selected Coastal Resources by County, 1972
22 State of Birds, 1991
23 State of Amphibians and Reptiles, 1990
24 State of Flowering Plants, 1990

25 Areas of Scientific Interest and their Importance by County, 1989
Noise
26 Road Traffic Noise Levels in Dublin 1985/86

PART 2: PRESSURES ON THE ENVIRONMENT

Ernissior3s to Air
27 Sulphur Dioxide Emissions by Source Category 1980 to 1988, and 1990

28 Smoke Emissions by Source Category 1980 to 1988, and 1990
29 Nitrogen Oxides Emissions by Source Category 1980 to 1988, and 1990’
30 Carbon Monoxide Emissions by Source Category 1980 to 1988, and 1990
31 Carbon Dioxide Emissions by Source Category 1980 to 1988, and 1990

32 Volatile Organic Compounds Emissions by Source Category 1980 to 1988,
and 1990

33 Sulphur Dioxide Emissions by Main Fuel Type 1975, 1980 to 1984 and 1987
34 Smoke Emissions by Main Fuel Type 1975, 1980 to 1984 and 1987

35 Nitrogen Oxides Emissions by Main Fuel Type 1975, 1980 to 1984 and 1987
36 Carbon Monoxide Emissions by Main Fuel Type 1975, 1980 to 1984 and

1987
37 Volatile Organic Compounds Emissions by Main Fuel Type 1975, 1980 to

1984 and 1987
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Table No.
38 Annual Deposition of N0n-marine Sulphate and Oxidised Nitrogen 1987 to

1989
Agriculture
39 Number of Livestock for Each County, 1975, 1980 and 1991
40 Land Drained Under the Arterial Drainage Programme 1950 to 1989
41 Land Improved under Various Field Improvement Schemes 1950 to 1989.
42 Artificial Fertilisers Delivered to the Agricultural Trade 1960/61, 1970171 and

1980/81 to 1989/90
43 Pesticides Used, 1975, 1980, 1990 and 1991
44 Estimated Amount of Silage Produced, 1970, and 1980to 1987
Transport
45 Length of Public Roads for Each County, 1978
46 Approximate Vehicle Kilometres of Travel in Each Local Authority Area,

1990
47 Number of Mechanically Propelled Vehicles Registered in Each County,

1971,and 1981 to 1989
48 Number of Passengers carried by Bus, 1981 to 1989
49 Amount of Freight Traffic on Railways, 1981 to 1990
50 Number of Passengers Carried by Rail,’1981 to 1990
51 Road Freight Transport by Licensed Hauliers, 1981 to 1988
52 Aircraft Movements, 1981 to 1990
53 Aircraft Passenger Numbers, 1981 to 1990
Energy
54 Primary Energy Input 1976, and 1980 to 1990

55 Energy Consumed by Type of Fuel, 1976, and 1980 to 1990
56 Energy Consumed by Type of Fuel in the Domestic Sector, 1976, and 1980 to

1990
57 Energy Consumed by Type of Fuel in the Commercial Sector, 1976, and

1980 to 1990
58 Energy Consumed by Type of Fuel in the Industrial Sector, 1976, and 1980 to

1990
59 Energy Consumed by Type of Fuel in the Transport Sector, 1976, and 1980 to

1990
Tourism

’ 60 Distribution of Tourists by Tourist Region, 1980 to 1988
60A Distribution of Tourists bY Tourist Region, 1989, 1990
61 Percentage Usage of Various Tourist Products by Holidaymakers from

Overseas, 1982 to 1990
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Table No.
62 Visitors to Selected National Monuments and Other Properties in State Care,

1979 to 1990
Noise
63 Causes of Noise-related Complaints Received by Dublin Corporation,

1981/82 to 1989/90
Waste.

64 Metal Content of Primary Sludges from Outfall Works at Ringsend, Dublin,
1980 to 1990

65 Waste Collected and/or Disposed of by Local Authorities - Categorised by
Origin

66 Quantities of Waste Disposed of by Large Private Finns - By Method of
Disposal

67 Estimate of Percentages and Quantities of Waste Collected and/or Disposed of
by Local Authorities - Categorised by Type

68 Manufacturing Sector Industrial Waste - Amount and Composition in
Ireland, 1991

69 Methods of Disposal for Waste arising from the Manufacturing Sector in
Ireland, 1981 and 1991

70 Disposal Routes for Waste arising from the Manufacturing Sector in Ireland,
1981 and 1991

71 Waste Recovered from the Manufacturing Sector for Re-use as Secondary
Raw Materials, 1981 and 1991

72 Estimated Number of Cars and Large Goods Vehicles Discarded, 1975 to
1988

73 Estimated Hospital Waste, 1990
74 QuantiW and Methods of Disposal of Special Industrial Waste, 1981 and

1991
Radiation
75 Airborne Total Beta Activity at Dublin and Cahirciveen, J 982 to 1987
75A Airborne Total Beta Activity at Dublin and Cahirciveen, 1988 and 1989
76 Annual Mean Airborne Total Beta Activity for Ireland and the EC, 1962 to

1’987, and Annual Total Deposition of Beta Activi~ for Ireland and the
EC, 1962 to 1987

77 Monthly Average Deposition Rates of Beta Radioactivity in Rainwater in
Ireland, 1981 to 1987 and 1988/89

78 Radioactivity in Whiting Landed at Selected Irish Ports, 1982 to 1987
79 Radioactivity in Cod Landed at Selected Irish Ports, 1982 to 1987
80 Radioactivity in Plaice Landed at Selected Irish Ports, 1982 to 1987
81 Radioactivity in Herring Landed at Selected Irish Ports, 1982 to 1987
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7bble No.
82 Radioactivity in Mackerel. Landed at Selected Irish Ports, 1985 to 1987
83 Radioactivity in Prawns Landed at Selected Irish Ports, 1982 to 1987
84 Radioactivity in Mussels at Selected Irish Ports, 1984

and 1987.
85 Radioactivity in Fish and Shellfish Landed at North-East Ports of Ireland,

1982 to 1987
86 Collective Doses of Radioactivit), due to Consumption of Fish and Sheilfish

from the Irish Sea, 1982 to 1987
Housing
87 Number of Private Dwellings for Each Province and County, 1971, 1981 and

1986
88 Number of Private Households, Persons in Private Households, Type of

Household and Persons in Each Type of Household, in Each Province and
Count),, 1986

89 Number and Percentage of Private Dwellings with Piped Water Supply, with

Flush Toilets, and with Baths or Showers, for Each County, 1981
90 New Houses Completed by House Type, 1980 to 1989

PART 3: MANAGING THE ENVIRONMENT
Action
91 Waters Designated in Accordance with EC Directives.
91A
91B
92 Local Government (Water Pollution) Act, 1977 - Indicators of Activity, 1979

to 1988
93 Biosphere Reserves
94 Wetlands of International Importance, 1991
95 Nature Reserves: Interest, Size and Date of Establishment
96 Number of National Monuments and Type of Protection

by Count),, 1991
97 National Parks and their Date of Establishment
98 Forest Parks: Area, Date of Opening, and Number of Visitors, 1984 and 1987

to 1990
99 Number of Planning Applications with a Noise Content examined by the

Noise Unit of Dublin Corporation
100 Landfill Disposal Sites operated.by Local Authorities and Private Operators,

1985
101 Number of Plannmg Decisions by Area, 1986 to 1990
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Table’No.
102 Environmental Impact Statements submitted under Directive 85/337/EEC

1988 to 1991
Legislation
General
Air
Water
National
Heritage
Noise
Waste
Housing
Chemical
Substances

National Legislation/EC Legislation
National Legislation/EC Legislation
National Legislation/EC Legislation
National Legislation/EC Legislation

National Legislation/EC Legislation
National Legislation/EC Legislation
National Legislation
National Legislation/EC Legislation

PART 4: GENERAL DATA
Population
103 Population of Each County, 1971, 1981, 1986 and 1991
Climate
104 Annual Average Wind Speed at Irish Meteorological Stations, 1975, and

1980 to 1990
105 Annual Total Rainfall at Irish Meteorological Stations, 1975, and 1980 to

1990
106 Annual Average Temperature at Irish Meteorological Stations, 1975, and

1980 to 1990

Source: Environmental Research Umt of the Deparmaent of the Environment.
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REFINEMENT OF OECD INDICATORS, PROPOSED BY EPA

OECD~

Pressures:
N and P to water and soil
from fertiliser and livestock

State:
BOD, N and P in inland and
marl NO "waters

Response:
% population connected to treatment,
user charges, % of phosphate-free
detergent

. Further EPA Suggestions for Ireland¯

Eutrophication

N and P use in vulnerable areas and from
point sources

Trends, winter trends in marine waters.
Slight-moderate river pollution, incidence of
excessive macro- and planktonic algal
matter in tidal waters

Extent of farm management of fertiliser and
slurry, extent of nutrient removal from
sewage in sensitive areas

Urban Environment

Pressot:es:
Entissions SOx, NOx, VOCs,
Urban and national traffic density,
degree of urbanisation

State:
Population exposure to air pollution and
noise, ambient water conditions in the
urban areas.

Response:
Green spaces, economic, fiscal,
regulator), instruments. Expenditures

Growth of urban population, energy
consumption and vehicle numbers: smoke,
leaded petrol sales, waste arising, litter.

Concentrations of smoke, SOv NOx, lead
and ground level ozone. Significance of
VOCs PM~,, trend in certain journey times,
numbers and areas of derelict sites, and
wholly or partially vacant buildings.

Renewal schemes, smoke control, scale of
recycling, initiatives, public transport.

upgrades, cycle, facilities, pedestrianisation,
infrastructure, decentralisation.

6! OECD (19¯94), Environmental Indicators, OECD Core Set.
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Pressure:
Municipal, industrial, nuclear,
hazardous

Response:
Waste minimisation, recycling rate,
economic and fiscal instruments,
expenditures

Pressure:

Waste

Agricultural and commercial waste, and
sewage sludge

Adoption of-clean technologies, ree)’cling
incentives, provision of new waste
management, treatment and disposal
facilities, improved controls on litter and
unauthorised     dumping,     improved

" management practices, waste avoidance and
minimisation

Agriculture~

Pho~horous los~ to water from various soil
types. Loss of the gases ammonia and NOx.
Herbicide, pesticide use and extent of
monoculture

State: Change in river length in unpolluted
category. Extent of hill and arable land
erosion. Organochlorine pesticide residues,
PCBs and heavy metals concentration in
soils.

The possibility of sectoral indicators for tourism and for transport is also considered.

*’ These could be included with eutrophication, climate change, acidification,
biodiversity/landscape, and soil degradation.



GLOSSARY OF TERMS

5EAP

CEC

CSO

EDP

" EPA

ERU

ESEA

ESI

ESRI

EUROSTAT

EUTROPHICATION

GDP

5th environmental action programme, TOWARDS
SUSTAINABILITY, Commission of the European
Communities (1992).

Commission of the European Communities.

Central Statistics Office, Dublin and Cork.

Environmentally adjusted Domestic Product or Eco
Domestic Product, a measure of national income adjusted
to take account of environmental considerations.

Environmental Protection Agency, established in 1993.

Environment Research Unit was a section within the
Depar~ent of the Environment.

See Box 2 in the text.

See Box 2 in the text.

The Economic and Social Research Institute, Dublin.

The Statistical Office of the European Communities.

Occurs when nutrient release (e.g., phosphate and nitrate)
to water leads to excessive growth of algae and to the

subsequent depletion of dissolved oxygen, affecting
aquatic life.

Gross Domestic Product, a measure of national income,
¯ see footnote 20 in Chapter 2.
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GNP Gross National Product, a measure of national income which
is net of factor flows such as profit outflows, see footnote 20
in Chapter 2.

GREENHOUSE
GASES

The main gases considered responsible for a major part of the
greenhouse effect and global warming are carbon dioxide
(e.g., from combustion of fossil fuels and industrial processes
such as cement production), methane (e.g., from use of
natural gas and ruminant livestock), chlorofluorocarbons
(e.g., propellants in aerosols and coolants in refrigerators) and
nitrous oxide (e.g., from combustion of fossil fuels and use of
nitrogenous fertilisers).

IIRS Institute for Industrial Research and Standards, renamed
EOLAS and then Forbairt.

INSEE Institut National de Statistique et de l’Economie, the statistics
and economic forecasting office in France.

NAMEA Netherlands Accounting Method for Economic Analysis.

NEPP The National Environmental Plan in the Netherlands.

-NDP Net Domestic Product, a measure of national income which is
net of depreciation, see footnote 20 in Chapter 2.

NNP Net National Product or National Income is net of
depreciation and of factor flows such as profit expatriation,
see footnote 20 in Chapter 2.

oECD Organisation for Economic Co-operation and Development,
Paris. It has published such works as The Polluter Pays
Principle (1975), Pricing of Water Services (1987) and
Environmental Indicators, OECD Core Set (1994).

OZONE LAYER
DEPLETION

The release    of. man-made    substances    (e.g.,
chlorofluorocarbons or CFCs) containing chlorine endangers
the stratospheric ozone layer, which provides a shield against
harmful solar ultraviolet radiation, causing concern for the
marine food chain in particular.



SAM

SEEA

SNA

UN
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Social Accounting Matrix, see UN (1993).

Integrated Environmental and Economic Accounting, UN
(1993).

A System of National Accounts. The 1968 version was
produced by the UN. The 1993 version was produced by the
UN with other international agencies and includes suggestions
on incorporating environmental considerations in satellite
accounts.

United Nations, New York, produced A System of National
Accounts in 1968 and in 1993.
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