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Sustainability: A Fresh Look at the Literature

LA, Parminter

Abstract
Sustainability as a broad goal for government policy toward society and the environment meets
popular approval. However, more precise definition of the term is required before it is an
operational policy goal, towards which progress can be measured,

In practice the erm encompasses a ;iumbfsr-af distinet and sometimes conflictin g gouls,
In this paper, goals and techniyues for operattonalising the concept of sustainability are
“reviewed, and applied in the context of New Zealand agniculture. In particular, soil erosion on

hill country is evaluated, and the East Coust Forestry Project discussed.

Introduction

Much New Zealand agriculture s brophysically unsustainable, in the area of soil erosion alone,
consider the following:

@ in an avernpge year New Zealand rivers carry 400 nullion wnnes of sediment from the
land to the ocean. The Waiapu, which drains part of the East Cape. carries 35 million
tonnes/year, which is equivalent to a 5 tonne wuckload every 12 seconds (Hicks &
Griffiths, 1992).

sediment losses from schist catchments of Westland and mudstene catchments of East
Cape are in the range of HLO00 30,000 tonne Jhm2fyear, which rank amongst the
highest in the world (Hicks & Griffiths, fu42;.

on steeper slopes in Taranaki, Wairarapa, Gisborne-East Coast and the South Island
East Coast soil loss rates are higher than soil tormation rates (Blaschke et al, 1992).
pasture yields are reduced following mass erosion by about 20% in the long term in
many North Island areas of New Zealand. Tiis Joss is irreversible because soil formed
under grassland is never as productive as soil formed under native forest on the same
site. In addition the soil eroded away contained a volcanic ash layer which improved

nutrient cycling. whereas the newly formed soils do not (Lambery er af., 1983: Trustrum



& Page, 199 1 Gane et al., 1991,

A litay of ills such as this, which does not even begin on problems such i\% weed
ingress, rabbits, fertility decline, avidification and cheimical contamination, suggests that New
Zealand agriculture has a sustainability problem. This is in fact the case, if our definition of

sustainability incorporates only the biophysical.

Defining Sustainability
How ‘tim‘xix:lc) we define sustainability? The World Commission on Enviroament and
Dt:vélmpmmﬂ, which was responsible for thrusting the concept into the public arena, defined
sustainable development! as "development that meets the needs of the present without
compromising the ability of future generations to meet their own needs” (World Commission on
Environment and Development, 1987, p43). Subsequent 1o the World Commission’s Report, a
plethora of definitions of sustainability. susiinable ﬂéwh»pmem and sustainable management
has been produced from a wide range of disciplines, and considerable debate has been
stimulated. 1t has become apparent that whilst at a saperficial level. the cancept of sustainability
is beguilingly simple. 1ts meaning self evident, and its appeal universal: more precise definition,
and subsequent application of the concept, is more controversial (O'Riordan, in Turner, 1990).

Some writers hive considered that a defimition s unnecessary, holding that agents will
intuitively know when an activity or policy 1s sustamable teg. Eller, d'Ayala & Hein, 1990;
quoted in Jayasuriya, 1992). However, a definition brings precision to the policy process.
Measurable evaluation criteria distilled from the delinition provide a standard against which
current activities and proposed changes can be objectively measured. In New Zealand,
sustainable management is defined in statute, and 1 required of all those who have an effect on
the natural {and in some cases, the builty environment. The Resource Management Act (1991)
delines sustainable management as follows;

“managing the use, development and protection of natural and physical resources i a

way, or at a rate, which enables peaple and communities  provide for their social,

it i . e W AR e gt

1 have used the terms sustainabsby, sastnnable developem and sustamable management synoirvmously for
e pueposes of this paper.



gconomic, and cultural wellbeing and for their health and safety while:

‘.11& sustaining the pcat;ami’zﬂ of natural and physical resources (excluding
minerals) w meet the reasonably foreseeable needs of future generations;
and

b. safeguarding the life supporting capacity of air, water, soil and
peosystems; and

<. avoiding, remedying or mitigating any adverse effects of activities on the
enviromment. {Resource Management Act 1991, 5.5)

Both the RMA and the World Commission are primarily concerned with equity rather
than biophysics, with the RMA being somewhat less mmiere, allowing the current generation o
provide for their "wellbeing”, rather than the Workl Commission’s "needs”. The Act expands
its definition in secuons 6 & 7. requining offwiabs to recognise and provide for various
conservation and cultural prnciples, and to have particular regard w other factors such as
intrinsic and heritage values, and economie eff*aency The Act tin common with most working

definitions of sustainabitity ) presents officrads with a collechion of goals

i equaty goals: providing tor the needs of future generations, and for equaty m the current
gmwm'ritm

® economic goals: encouraging cconomiv efficenes, and mamtaimng economic viability,

¢ ecological goals: maintaming the gqualey and quantity of natural resources.

social and cultural goals: enabling communitios 1o provide for therr social and cultural
wellbemng.
These goals will ineviably frequenty conthict

In terms of matntaining sorl resources on agncultural land. the collection of goals
implied by "sustainable management”. also confhcr. The existence of biophysical non-
sustainability signals that ecologweal goals (the mantenance of the quality and quantity of soib)
are not being achieved However, non-achieverent of ecological goals does not imply non-
achievement of economic goals. MeConnell's (198 1 work indcated that i some circumstances
allowing comtinuing soil erosion may well be economavally etficient both for the individual

farmer and for society. This view s echoed by Chisholm (19925 who, after noung the dechne



in world prices for agricultural owmput, writes Gn 2o Australian context): "In these
cireumstances, in o world of periect foresight, an optimal strategry would have been 1o exploi
the Jand more 'immmimiy during the bunyant years of the 1950s, 60« and early 70s even, at the
cost of greater lund degradation...” p25. However, the evonomic viability of individual favms is
unlikely 10 be served in the long wrm by soil erosion - Blaschke ef af. (1992) considering that
hill country farming could well become uneconomic in Nesw Zealand in two to three generations
at current rates of soil foss. This has flow.on effects on the social and cultural life of rural mm,.
The equity impacts of soil erosion are equally as ambiguous. The needs of future gexmrmimm
may best be met by careful stewardship of Il conntry sotls, o that they continue 1o provide
foud, fibre and an agreeable landscape o the indefinne futore. However it must be conceded
that the most equitable use path could altermaavely be w allow current rates of soil Joss 1o
continue unabated, accepung that prach nll country may revert m the ong term, and food and
fibre production become concentrated on caster country

To summarise then, the Acts defimbion. 1 cammon with most other working
detinitions of sustainability. incorporates an assortiment of goals which frequently eonflict,
Some anempis have heen made 1o operationatise the concept of sustinability by developing

decision rules which make explicn radeot (s between goalbs

Operationalising Sustainability

Economic efficiency analysi using conventional Optimal Control Theory, or Benefit Cost
Analy s is not ahle o accommodate the goal of imtergenerational eyuity without maodification,
since ity ethieal basis is unthtarin - ndiadoals masamse therr own uiliy. While this may Jead
to provision for a generaion or two ahead of the presest, the needs of more distant Eeneritions
are heavily discounted. By contrast. much of the work which attempis 1o Ineorporate an
miergenerational equity poal mto the analvsis, drass on Rawds' conrawctanan approach (Rawls
1972). Solow (1974) and Hartwick 11977, 75) drew from Ranls work the inplication that
consunption should be held constant over time at the masumum feasible constant level, and that
this is eguivalent to the maintenance of a constant asset base. Pearce o ¢l . 119911 extend this

Solow-Hartwick constraint tno negative changes  the stock of caprtaly, by a regpurement thi



%

.

there be no negative changes in the stock of natwwal capital, since some natural capital cannot be
substituted for with man-made capital. Benefit cost analysis is carried out subject 1o this
constraint, In practice. this involves the expansion of portfolios of projects to include
environment enhancing projects tperhaps wee planting), 10 affset the degrading ones (eg.
erosive practices) adopted on efficiency grounds. The question arises as 1© what constant or
improving levels of nitural capital means with respeet to sorl resources, Does it mean constant
or improving levels of soil depih, or of flows of goods and services from the soil, or of values
of the flo~ of goods and services? The whole approach has been criticised (Dasgupta & Maler,
1990 for confusing the detorminanrs of wellbeing teg. the means of productony, with the
constitwents of wellbeing teg. health, welfare, freedomsy - g dechine i the stock of
environmental assets is, on ifs own, tot a reason for concern. Dasgopia and Maler question
which Jevel of environmental stack 15 the appropriate one, Pearce er of having taken the view
thar the current level is the minimum accepable. Sustunabiliny s possible at many different
levels of environmental capital stovks, and a rational decision must be made as 1o which level is
appropriate. The RMA's mtention appears to be that the current fevel is the minumum, and that
environmentil quality must be either manntamed or myproved

An alternative approach, which recogmines the ditficuliy of valuing envitonmenta) assels
such as soil, is the Safe Minimum Swadard (Ciracy - Wamrup, 196%; Bishop, 1978) The Safe
Minimum Standard (SMS1 is operatonalised by Calisbatmg a matrx of losses, using a game

theoretic approach (Figure 1

Figure 1: Safe Mumimum Standard for Soif Loss Pavort Mam
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The soctal costs of each sitmanon are entesed o the cells of the ntr. Bishop's
CH978) rule s o adopt the SMS unless the sovial conts are unacceprably targe Young +142)

erenses the SMS approasch as an mcamplete deciaon entenon, and consders that 1 would



have proscribed both the Industrial Revoluion and modern agricultare,

Both the constant natural stock and SMS methods of operationalising sustainability are
essentindly efficiency rules, subject 1o an equity constraim

There appears to be litle agreement in the literatee on appropriste techniques for
operationalising the conceptof sustumability. Many economists have abandoned the concept
altogerher - O'Riordan {1990) calting 1 "'tmmmglrm”, aned Jayasuriyn (1992) terming it o
“popular notion” that adds Hitde o resource economics However, simply because 4 subject is
difficult to grapple with, or even define, does not make it worthless, Sustainability is worth
aiming for, and working towards - as Longworth (19925 remind | us, it is like “Motherhood”,
no reasonable person is agamst the idea in principle New Zealnd society has embraced the
concept of sustainability in the Resource Managemwent Act (Meister 199153, In the absence of a
clear decision rule to operationatise it, an incremental approach is prohahly the most appropriate
- "[ajchieving sustainability 1s not moving toward a well defined goal, but is rather 2 process of
defining paths which consist of icrememal advances. mid course entrections, and constant
feedback of measurements shout the environment™ (Carpenter, 199, cired by Meister, 1991),
An incremental approach s alvo a practical way of dealing with uncertainty about changes in
technology. and changes m the preferences of future generstions. Within this process, the
resource economist takes has or her traditional role of clantyving the efficiency and equity
implications of polivies: of indicating the most costellective ways of achieving biophysical,
social gnd cultural goals. and of evaluating policies ex-poste. 1o assess their suceessfulness (or
otherwise) at achieving thewr stated goals. The eeononust can also provide insight into the
appropriate level of environmental quality, and gusdance as w0 which resources should be
priorities for sustainmg.

Av incremental approach is applied 1o the Fast Coast Fi gestry Project in the net section.

The East Const Forestry Project
The East Coast Forestry Project (ECTP) was announced in the 1992 Budget The project aims
1o plant 7000 ha of production torest on specific types of eroded or erodible land in the Bast

Cape area every year for 28 years, resaling in a wotaf planted aren of 200,000 ha This amounts



to nearly 40% of the farming knd in the district. The scheme provides a mzhszidy Tor planting
(35-70% of totl costs), tending (0-50% of total costs) and final thinning ( 15-30% of total
costs), the pereentage of suhk‘iﬂy ‘%"»itr};iiﬂgg with the tending regime chosen (Ministry of Forestry,
1992).
It is instructive to-compare the ECFP with an emlier afforestation scheme instituted for o
five year term following ~€3fcit»ﬁ»;v Bolam 1988, This scheme - the East Coast Project
Conservation Forestry Scheme - mmed to afforest 15,000 ha of hill country with severg or
potentially severe soil erosion problems upstream of the s»me::é‘:ly Bay and Tolaga Bay flats. The
seieme provided farmers with a 957 subsidy on the cost of planting trees (Gishorne District
Council, 1993},
I comparison with the earlier schene, the TCTP 1 s first years of operation has been
less tightly targeted for soil conservation’
£ land other than that above Bighly prodi tve flats has been approved for subsitly,
yet the best pstification in efficiency tenms for gosemment subsdy of atforestation is
the reduction i the external effects on the Gisborne and Tolaga Bay fats,
- land clothed 1 closed canopy kanoeka has been approved for subsidy, yet such
seruh cover provides adequiate ~oil canseration
. a higher percentage of Jess erosion wscepible categories of land has been
included in the approved arcas for subady
This lack of close targenng arses from the maly goal nature of the provect. Plantiog on
non-target land has been justfied on the grounds of the provision of emyployment and regional
development. An alternative viewpoint is however, that the foss of emplwment m the
agriculural and agriculural servivimg sector, and the less of elements of the agricultural
infrastrueture Gncluding perhaps the local freezing wirh may partly offset some of the gans
to the region from the project.
It 15 apparent that the carhier schene had some advantages over the BCEFP - not only was
it mare tightly rgeted for soil comervation purposes, 1t was admnistratively simpler, it
incorporated a local funding component. and 5t was lovally and cheaply managed.

Evaluation of the effecis of the FCEP will need o be made over tame. I iy be that the



ECFP will prove 1o be an incremental move away from the sustiinability path, rather than

towards it.

Conclusions

The RMA provides deciston makers with o definition of sustainability which contpins a
collection of gm?x The implicarions of policies i ternw of progress towards each of those
goals need to be evaluated before they are instituted, and it is here that the resource economist
has mueh to offer, along with inpi from m}wr disciphmes. The decision maker will inevithly
ke tradeofTs between the goals - accountability for the results of wradeoff decisions made can
only be through the political process (Bame eral 1988 The Fawt Coas Forest Project provides
an example where, if progress i o be made wards astainability goals, carelul evaduation is

required, and changes made in the pohey 1o refine it
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