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' ECONOMICS AND THE COMPREHENSIVE REGIONAL
Asssssmsm OF FOREST RESERVES'

George Antony

1 Introduction ,

- The objective of this paper is to review the role and current use of economic analysis in
the Comprehensive Regional Assessment (CRA) of forest areas in Australia, in preparation for
a CRA in the South-East bio-geographic zone of Queensland. By placing economic analysis
applying to CRA in the context of social expectations, conceptual issues and analytical
methodology, it is hoped to give an indication of its strenpths and limitations,

First an lllbtﬂl‘lcal backdrop is presented of the concept of forest reserves with some of
the 1mportant requirements for their xmpiementatxon An introduction descnbmg the locations
of CRAs is followed by a section on alternative philosophical paradigms in approaching
ecology/economy conflicts. Next is a broad classification of basic analytical approaches vsed
for decision support in ecology/ecanomy conflicts. Economic assessments actually carried out
in Australia are then reviewed from the pomts of view of their scope and integration into the
decision-making process, followed by sections of the proposed Queensland method and
alternative approaches. Finally, some eqnclusmns are oﬁ‘ered ‘

2 Reglonal Forest Agreements in Australia
2.1 The origms

Forests have been the rallying point for the conservatxon movenietit worluwzde In
Australia, continuous attention to forest management by conservation groups ensured that it
has enjoyed specific attention among 'kurce»management issues at the national level.

Gwan the electoral pohcxes of the Hawke/Keating Commonwealth Governments (1983-
96), decisions about forest management were specifically aimed at securing the conservation
vote (Hayden 1996 p.476). The acrimonious debate over WDOdGhlp exports i# said to have
particularly contributed to the Commonwealth Government's intention to establish a
“comprehensive, adequate and representative” (CAR) forest-reserve system, in addition to
~ existing conservation areas (Comimonwealth of Australia 1992 p.9). Logging and other forest
“use would continue in areas not required for the reserves, regulated by codes of practice
cox‘mpati'ble with the precautionary pri ncxple, outlmed in Reglonal Forest Agrcements (RFAs)

Commonwe'ﬁth would not issue WOOdChlp llcences to compames aﬁer 1he year 2000

) Paper prcscnlcd at the 41" Annual COnferchc of the Australian Agncultuml and Rcsoutce Economlcs
Conference, 23-25 January, Gold oast.

? Resource economist, Comprehensive Regional Assessment Ui, Dcp:mmcm of Nnmrai Rcsomccs, Brishane
The contribution of colleagues to improving this paper is gratefully acknowledged, while all xcmmnmg
errors are the author's own,

Th;z views expressed in this | _paper are those of the aulhoi anly and do not reﬁed Queensland Govemmem
po u;v, : ’ .
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The process for identifying CAR reserves was to be CRA. Reserve Cntcrna were to be
developed by a Technical Working Group (JANlb) comprisiing scientists and planners from all
State and Territory farestry and conservation agencies and from CSIRO.

“The Commonweslth’s preferred reserve criteria {(C Commonwealth of Australia 1995)
were conservation oriented. Delineation of reserves imposes physical limits on economic use,
effectively deciding on the use of all forests. Still, the maximization of social welfare from all
of its sources was not among the objectives declared by the Commonwealth,  Rather, the
achievement of specific conservation objectives was prescribed, including the much-publicized
position that 15% of prc-l750 forest communities should be preserved. There were no
economic and social criteria, and the consideration of economic and social issues was limited
to suggesting the 'sclcctxon of the least-cost reserve option, once conservation criteria are
sausf’cd

Subsequent iterations in further deveiopmg the cntcna to bccome known as the JANIS
criteria. (c.g., JANIS 1996,, have paxd more attention to socio-cconomic aspects. It was
conceded that potential socio-economic consequences miay limit the achievement of the 15%
target in some cases (and that conservation objectives may be satisfied at *a lower level of
reservation (e.g., 10%)" in other cases). However, otherwise there has been no departure
from the 1995 Commonwealth criteria on the points above. Moreover, as the specific targets
are still included and their achievement is to be monitored, they constitute an anchsr in any
negotiating process. : :

2.2 RFAs around Australia e |
An mtenm agreement on defenmg the consumptwe use of‘ certain forest areas, pending '
the RFA process proper, was rcached in NSW in 1996. It is known as the Deferred Forest

Agreement (DFA). The NSW DFA process was similar in its objectxves, methods and scope to
those likely to be followed for RFAs,

'CRA processes are under way in Tasmama (for that state as a whole), in Victoria (East
Gippsland and Central Highlands, the former being more advanced), Western Australia and
Queensland (for the South-East Queensland blo-;,cographnc zone). The locations of these
RFA regions, and others planned to be carried out in the future, are shown on Figure 1.

The NSW DFA has already resulted in an agisement. CRAs have been carried out in
Tasmania and East Gippsland, with the reserve designs approachmg completion. CRA has
officially started in WA. While much preparatory work has been done in Queenstand, the CRA
process has not yet formally started fo. lack of a signed Scoping Agreement between the State
and the Commonwealth. Also in Queensland, an Interim Management Arrangement (IMA) is
being finalized to keep conservation options open for the CRA process. 5

3 Na‘tUre,-Economy Gonﬂicts
31 Philosophlcal issues

Fundamental phnlosoplnca] differences lie at the root of divergent analytical preferences
for representing conflicts in resource use. Roubhly, the pure anthropocentric paradigm
considers the ecosystem as subordinate to human society, while the pure ecological paradigm
holds the opposite view, Hence, as a matter of principle, trading off vital ecological interests
for human objectives is acceptable to anthropocentric analysts and unacceptable to ecolognsts
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The use of the precautionary principle’ is central in conservation-oriented analysis
(Jacobs 1993 pp.8-9). The absence or presence of the precautionary principle dinstinguishes
‘weak' and ‘strong sustainable development’. The notion of trading off' conservation and
consumption belongs to the former, introducing absolute ecological limits or constraints on
human activity to the latter. ‘Weak' cost-benefit analysis has its ‘strong’ counterpart in
constrained policy assessment Jacobs (1993) compares the application of the precautionary
principle to engincering where cost and aesthetic attributes of a design are only applied once
compulsory safety requirements are satisfied * He is among those advocating such constraints
for decisions affecting the environment,

; ~The JANIS criteria for the CRA process clearly reflect the ecological paradigm,
complete with the prescription of specific constraints. L
3.2 Conceptual considerations B ,
In a basic representation of forest use, conservation and consumption can bie viewed as
two independent, alternative ‘products’®  Figure 2 illustrates the ‘preduction’ and
‘consumption’ of the two ‘products’. e : ,

conservation

vt

'cvi e P T TE T T U

v

; : corisumption
~ Fig 2 Basic Representation of Consumption/Coniservation Allernatives

The pracautionary principle (Young 1993 pr;‘izal‘?} has been accepted by the Inter-Governmicntal
Agreznient on the Environment, committing all levels of Australian governments to apply it in in their
deergions, The definition used is: *swhere there are threats of serious or irreversible environmenital damage,
lack of fuil scientific ceriainty should not be uscd as a rcason for posiponing measurcs (o prmvent
environmiental degradation. In the application of the precautionary principle, public decisions should be
guided by: (i) careful evaluation to avoid, ,wmr'c‘vewmcﬁcable, serious of irreversible damage 1o the
environment; and (ii) an assessment of the risk-weighted consequences of various options,”

Note that there is no such principle applied to the opportunity cost of forcgone material gain, on grounds
that human-made capital ise‘casily;rcplicalcd" (F. M).pggt, the ir;vc‘l " individual capital items this a'm;mch
is quite acceptable. However, the experience of social experimentation has showed that the economic, and
social, cost of consistently biased political decisions can be very large in the long run, : '

4 ‘Iro::ic%, even the: ¢::‘gjnc¢;ring safety standards thus held up 2s absolute are far from that. A casc in point
is the debate on “affordable safety’ in Australion civil aviation during the early 1990s.

Forests being a renewable resource, consumption means the final loss of individug) trées but not of the =

forest, At A centain infensity of consumptive use, regrowth is sufficient to make consumption sustainable in

the long run. However, sustainability has diffcrent levels and interpretations, d g ofi the conscrvation
objectives included, For example, sustainability from 4 timber-production point of view may not be'
sufficient for the sustainability of biodiversity in the forest. : Tt

i
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The production possibilities curve PP* borders the feasible bundies of consumption and
conservation. A notional social indifference curve is represented by curve C, Unrestncted the
socially opttmal output bundle of conqumptnon and consewatmn is at pomt OB', allowing
conservation at level cv and consumption at level cp'. Placing a minimum restriction on
conservation at level cv® daes nol restrict chsumptlon sufﬁclently to prevent the achievement
of the optimum output bm. + & However, setting the minimum conservation at level o
restricts consumption to ¢p’, and forces society to make do with output bundle OB that lies
on indifference curve €', representing a lower level of social welfare. Placing minimum
restrictions on consumption would have similar possible outcomes. The JANIS criteria
~constitute minimum required levels of conservation, but JANIS (1996) does not even consider
whether they may thrce suboptimal outcomes from the point of view of total social welfar'e ~

The maxintization of total welfare from merely two atiributes does not require
sophisticated analytical techniques  Even if the units are different, tradeoffs betwcen two
attributes can be easily conceptualized. ,

A more general representation of the values mcscrated with f‘orests would require the
formal treatment of a range of use- and non-use values * Total social welfare from forest ‘use’,
also called total economic value (TEV) (Dann, Henery and Stephens 1996), would thus be a
funiction of welfare gained from each ‘use’ attnbutc

TSW= /(un) R | S
Where:  TSW = fotal socinl “cll‘am '

u = represents sacial welfare gzuncd from the consimption uf Use allnhutcs, and
n = fepreseils socwhwlfnm gained from the ‘consumption” of non-use altributes

Maximum TSW is then achieved at those levels of ‘use' in the individual attributes
wheie marginal welfare gain from all attributes is the same To analyse such multi-dimensional
optimization problems, formal analytical techmques are necessary. These techniques range in
- complexity from simple checklists or scoring models to complex models implemented as
systems simulation or mathematical programming (Antony and Hardaker 1991). Most
analytical techniques are limited to the diagnostic analysis of a predetermined system and the
passwe measurement of its performance. Only mathematical programming is suitable for the
optimization of the system, as well as providing performance measures.

The main conccptual obstacle in the way of asscssing tradeofls and maximizing social
“benefits in conservation decisions that have economic implications is the vmpnss%lhty of the
social welfare function (Arrow 1963). The practncal way around this problem is to use proxies
representing the interests of as much of society as feasible, - This includes consulting
stakeholder organizations, conducting stratified surveys, and entrusting select decision-makers
to nommate a soc;al welfare functmn In most polmcal pro»esses, there is only an implied

Howwel, the more formal the anatysns the less scope therc is for avondmg the expluc:t
specuﬁcatton of a welfare function, This is particularly so if data for the various attributes are
used in their ‘native’ units, At the stage of integrating economic values with those for other
attributes, a summary furstion needs to be generated that includes formal weights on each
attribute indicating their relative wonh One emerging way around thus is to measure evan the

¢ Scc DFST/DF/RAC (l 995) f‘or a classification ot‘non»asc vnines of the uammt cnvironmcnt
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attributes associated with non-consumptive use with the same unit as the consumptmn
attributes, most likely money value, via non-market valuation (DEST/DF/RAC 1995) While
for most conservation atiributes this requires an additional round of data collection, the
compilation of survey results provides scope for the combination of the respondents’ revcaled
welfare functions. ~

4 Decision-Making Approaches for Australian Forest Reserves
41 Economic assessments and their use - the status quo

Reports are available on the NSW DFA (RCAC 1996), and the ’l‘nsmaman (TPLUC
1996) and East-Gippsland (CVRFASC 1996) CRA progesses * Logging, under standably, was
foremost among the economic activities in forest assessment, while other economic activities
considered were mining, forest grazing, apiculture, minor forest products, and tourism and
recreation. Economic implications of potentially changed water quality were also investigated.
For logging, involved studies were carried out on general resource availability and log yields

under various management regimes, as well 45 on the industry's structure, product range, costs
and margins, current and prospective market situation and development options.

The ‘strong sustainable development’ approach has been observable in DFA/RFA
processes in Ausiralia. One way or another, conservation objectives are used for ‘seeding’ the
reserve design, thus introducing the conservation limits or constraints on consumptive
activities advocated by ecologists. The NSW DFA process cmployed the most formal method
for compiling, developiug and presenting the conservation criteria aided by the Irreplaceability
software, a gevgraphic information system (GIS) implementation of conservation rules
(l?rwsey et al 1995). Tasmanian and Victorian CRA processes were less formal in thetr
generation of the conservation boundaries.

As preseribed by the Commonwealth Govemmem, economic and social criteria were
applied in  cost-minimizing fashion to select between reserve design options generated by
conservation criteria. The processes for integrating conservation criteria with economic and
social agpects of the decision problem vanes between the states.

In NSW, the vehicle was a conference of stakeholders’ focus group, dealing with the
main regions separetely. Starting with the reserve priorities suggested by the computer runs of
Irreplaceability, contentious forest areas were individuglly negotiated over by representatives
of the conservation movement and the f‘mrestry industry. This approach reduced the decision
problem to the two-product model shown in Figure 2. During negotiations, reserve designs
representing four scenarios (Crown sawlog allocations at 30%, 50% and 70% of 1995 levels,
and the satisfaction of conservation criteria) were benchmarked in their satisfaction of the
targets for conservation and sustainable yield, Tradeoffs were considered informally over the
process of ‘rolling out’ reserve area to meet conservation objectives and “scaling it back' to
satisfy industry requirements.

: The Tasmaniar Public Land Use Commission was given the task of conducting the CRA
in that state, and it was this body which s to carry out the integration with public consultation,
using a progess as yet unpublished. For East Gippsland integration was done by the
Department of Natural Resources and Environment, again with stakeholder consultation, It

would appear that integration in East anwland was asscntially a mmuul, GIS-based Process,

? ch uu..( publishad malu’inl oft Aumamn RFA: ¥ mmilablc on me World-Wndc ch ut
littp:/iwww.crin.goy. au/land/famm/rfu htm!,
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In all three »tates, draft reserve boundaries reflecting consarvatlon ob;ectwes were
handed over for economic analysis. The resource left outside the reserve was quantified,
primarily from the timber-production viewpoint, and the economic impact of the option was
calculated. In addition to the awareness of negotiating timber»mdustry rcpresematwes of their
‘industry interests, regional economic impact was estimated in NSW using input-output models
of the timber industry (Margules Groome Poyry 1995). In the Tasmanian and East-Gippsland
CRAs, the structure of the timber industry was analysed using ABARE’s FORUM model
(Hansard et al. 1996) within specific resource and regulatory scenarios and regnonal economic

impacts were calculated using general-equilibrinm models.

Although not a CRA study itself, a relevant analysis of Australian forest management
was that by the Resource Assessment Commission (RAC 1995). It was aimed at mvestngatmg,
at the macro level, the feasibility of simultancously satisfying both conservation and
comumptmn objcctnws in fore«;t use. The conciusion was tlmt there i 15 little scope for ‘win-
win' solutions.

The CSIRO’s framework for developing Jand-use options, LUPIS, must be mentioned
(Ive 1992). Essentially a computerized implementation of a scormg~mudel it is the method
considered in detail by the Commonwealth for integrating conservation and consumption data
layers in the forthcoming CRA processes. It is understandable that scoring models would be
- seen as the reasonable compromise between cheap but totally informal methods on the one
~hand, and sophisticated methods that are ewpcnswe due to their demand for detailed data on
the other hand. However, it must be kept in mind that, despite their seeming systematic
* nature, scoring models still rely on subjective scores derived by experts. This aspect makes it
likely that scoring models used in integration would not satisfy the Commonwealth's earfier
requirement (Commonwealth of Australia 1995) that the process should be repeatable.
Perhaps this realization caused the reqmrcment to be dropped by the time of JANIS (1996).

42 Ecqnd\mics in the Queonsland CRA

1t is likely that the Queensland CRA will differ from those in other states in emphasis, |
rather than constituting a radical departure. The state government has indicated its intention to
attach equal importance to all attributes and not to be held to “arbitrary” numerical constraints.

The proposed economic analysis assumes that the Queensland CRA. will still retain the
basic approach of socio-economic cost minimization within limits set by conservation criteria.
The method and procedure for the integration of environmental, heritage, economic and social
data layers are under development (Ward, Burgess and Said 1996). The chosen integration

framework will have implications for the way economic data are used. There may be scope for
the opttmxmhon of some subsystems, but an all-inclusive optimization of conservation and
consumption uses 1s not likely to be carried out, It is expected that two types of cconomm
data will be needed in two distinct types of economic analysis;

e data covering the whole CRA region, for the valuation of the total opportunity costs of
 alternative reserve designs, of medium resolution and precision for cost reasons, and

o data for the in-depth analysis of the socio-economic parameters of a small number of
specific areas of resource-use conflict, of high resolution and precision, :
Medium-resolution data will have to be available before the integration of the

conservation and consumption layers, while high-resolution data wnll be collected once the
areas of resour;.e-u«. contlict become evident, ~
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The intention is to provide a full regional set of GIS-based economic values for the main-
actw:t:es generating use values; timber production, grazing, apiculture, mining, ~ For timber
production, forestry resource data will be used as the base of valuation. Quantitative
specifications in grazing and apiary permits will be the basis of valuing resources for these
industries that are relatively more important in Queensland for‘cst use than in other states,
Resource endowment is indicated by carrying-capacity higures in grazing permits and the

number of apiary permits in individual forests  With further refinement, these will be sufficient |

to estimate productmty and thus distinguish resource values for areas within the bio-
geographic region. Mining and tourism potential are less certain, but lt may be possible to
generate similar mf‘omaatmn sets for these forest uses. '

It is intended to estimate the expected net opportunity cost of CAR reserves. Although
impacts on industry attributable to causes other than the reserve system should not be held
against the reserve system, it is not clear if such a distinction has been made in other states.
Specifically, by all indications, the logging of native forests would decline in the future even
without locking up any more forests This will be included in a formal *without-CRA
scenario, or *base-case’ scenario, of the potential use value of forests.

In analysing specific areas of resource-use conflict, consideration will be given to the
economic valuation of conservation attributes to allow a precise measurement of potential
tradeoffs. On such a smaller scale, relevant conservation issues are identifiable and of a small
number. Data connection on them may thus be possible to accommadate within the resource
limits of the CRA analysis, so that a g,eneral welfare measure, somethmg approaching TEV,
can be estimated . :

4.3 The alt‘e’matiVes

The CRA processes cartied out in Australia to this date have been mamfestatxons of the
ecological approach to forest management, by virtue of using socio-economic criteria after,
and within the constraints determined by, conservation objectives. It appears that no coherent
alternative process has been ot Jined that would satisfy the anﬁmpocentric paradigm and the

small-area dcmsu:m focus of CRA at the same time. There is a number of likely reasons for
this. ‘

- The direct calculation of "tradeotfs woutd, require all attributes measured in the same unit,
while optimization would necessitate the '~ of a sophisticated formal model, most likely
mathematical programming, and a social welfare “wction. Even if a complete list of all
environmental and hentage attributes could be generated for an ared a§ iargc as those of CRAs,
their uniform economic valuation would be prohibxtuvely expensive via the state-ofithc-ari
method, non-market valuation (Bennett 1996). Advance in computer technology has removed
the technical limitations of usmg large programming models. However, the application of such
highly automated systems in political decision-making has its dangers, i.., their perception by
stakeholders as ‘black boxes’ hinders the general acceptance of the decrsmns thus prepared.

Nevertheless, these problems are hkety to constitute only a short-m—medmm-tennf,‘ '

hindrance. Inthe’ = run, further advance in ecoioglcal/envnronmentallresource economics
will overcome th. ~obleins. In partioular, modified national accounting (measurement
of the *Green GD. 2pt compatible with TEV) will provide a unified framework for the
assessment of conservauwn und consumption outcomes simultaneously (Kulshreshtha 1994),
Even 1hough the overall optlmutlon of micro-level land use over large regions appears
infeasible using current economic mthodology, there are other short-teim apphcmons for it,
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Specifically, the valuation of conservation and consumption attributes with the same unit of
measure, as well as the quantification of conscrvatlon/consumpmn tradeoffs, is possible via
non-market valuation where the set of attributes is small. CRA processes should make use of
this and include the estimation of social welfare, or TEV, for specific smaller locations or, as
advocated by Bennett (1996 p.31), at an tagregate level within a cost-benefit analysis
framework. Dotng so would initiate the accumulation of information on the net social-welfare
implications of RFAs and contribute to their socio-economic validation. Initially used in a
diagnostic way, it would prepare the scene for the gradual extensxon of lhc method and its
cvcntuaj interface with modified national accoummg,

5 Conclusions

The process c:urrcntly used in Austraiuan CRAs cannot guaramee ¢ocnally optimal forest
use  While much effort is put into assessing conservation and consumption values, the
integration process remains the weak point There is no single, overarching objective i the
process, such as maximum social welfare, whose achievement mxght be measured. This
impedes the formal reconciliation of the interest of society vis-a-vis the environment, and of
groups in society vis-a-vis each other, in a systematic and transparent way. Instcad,
reconciliation relies on polmcal processes that are necessarily ad hoc and reﬂect lobbying
power.

The up side of the ad-hoc element of the political process is that extensive client
consultation does provide the opportunity for stakeholder groups to participate in the decision
making This ensures that the decisions are not arrived at by government officials talking to
- academics. In particular, the decision criteria can be dynamically tested, and even adjusted, for
social interests that may have previously been msumcmntly accounted for,

While the criteria put forward in the CRA process are not conducive fcn' a gencial
optimization of social welfare, neither are there off-the-shelf methods that could be easily
applied to this task. The fact that the extent of departure from socio-economic optimum in the
CRA. process is not measurable without substantial further analysis reflects the limited
alternatives that economics can offer for handling such political decision problems, i in their full
complexity, at this stage.

By the time the current round of PJ’As comies up for renewal, economic theory and
practice may well have progrcssed to providing a unified framework for the measurement of
conservation and consumption alternatives. Until then, applications of non-market valuation to
small areas and/or small sets of attributes would give useful indications of net social-welfare
effects of REAs and help the extension of the method. : :
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