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ABSTRACT

Decision analysis, as applied in this study, is a numeric approach to support
decision making in complex and multiobjective selection problems. It was used
interactively to participatory strategic planning of natural resources man-
agement in Kainuu by the Finnish Forest and Park Service. The parties de-
fined their own goals through a multiattribute utility function. Due to
interactivity, the parties could specify their goals by taking the production
possibilities of the planning area and the connections between different goals
into account.

The function of the interactive decision analysis (IDA) was to produce com-
prehensive decision support for a forest strategy selection. Such support would
have been difficult to achieve otherwise. However, the IDA was not the only
source of decision support. It was a part of a wider participation process where
citizens and interest groups participated in the planning also through letters,
open houses, phone, questionnaires, work groups, and public meetings. The
results of the IDA were compared to participatory feedback received through
other channels. The IDA was found applicable and worth developing further
as a technique of participatory planning in the management of state owned
forests.

Keywords: Decision analysis, interactive forest planning, natural resources
management, participatory planning.
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INTRODUCTION

Ecology, economy, and social equity are the main dimen-
sions of sustainable development which must be taken into
account in present day forestry. Ecological and economic
sustainability can be assessed by experts of forest ecology
and economy, respectively. Social sustainability, instead,
can not be defined by experts only. People must have an
opportunity to know what is going on, and they also must
have an effect on decisions which might affect their every-
day lives. That is why participatory planning is becoming
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more common, especially in public forestry. Many partici-
patory techniques (open houses, public meetings, phone,
letters, interviews, hotlines, questionnaires etc.) have been
used to involve the public and organized interest groups
in forest management planning (Kangas et al., 1996a).

The tradition and research of participatory planning in
natural resources management is based on social sciences
(e.g. Creighton,1983a; 1983b; Daniels et al., 1996). Methods
of participatory planning have primarily been developed
to promote communication between the parties and gather
information about the values, attitudes, and beliefs of pri-
vate citizens and organised interest groups. However, ap-
plying these methods alone has not always been an ad-
equate way to support decision making. The link between
the values, attitudes, and beliefs of the participants and the
management actions to be implemented is not always very
effective. There is plenty of room for manipulation and even
for ignoring the participatory feedback. As a consequence,
the participants’” goals will not be meaningfully included
into planning. Therefore the final decisions might not be
justifiable to all stakeholders. Accordingly, the plans will
neither be accepted nor implemented. Instead, destructive
conflict might arise.

Applying theory and methods of decision analysis into
participatory forest planning could make the link between
the values, attitudes, and beliefs of the participants and the
management actions to be implemented more effective (e.g.
Kangas, 1992). The planning might become more analyti-
cal, controlled and reliable.

Keeney (1982) divided the decision analysis into four
main phases, which are necessary when modelling deci-
sion-making processes: (i) structuring the decision prob-
lem, (ii) assessing possible impacts of each alternative, (iii)
determining preferences of decision-makers, and (iv) evalu-
ating and comparing decision alternatives. These all are
needed also in participatory forestry decision support. In
that case, however, modelling tasks are more complicated,
because there are several stakeholders instead of only one
decision-maker.

According to some authors, a focus of decision analysis
is on uncertainty (e.g. v. Winterfeldt & Edwards, 1986).
However, decision analysis is also used deterministically
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(e.g. Kangas, 1992). In these cases, no specific probability
has been assessed for each event. The deterministic ap-
proach can be seen as a special case of the stochastic one
where the probability of each event is one.

It is obvious that decision analysis calls for interactivity
in participatory forest planning. The participants may not
be able to include their goals in the analysis in a way cor-
responding to their values, attitudes and beliefs on the first
trial. There are two basic reasons for this. The parties have
fuzzy goals or production possibilities and connections
between different goals are not known in advance. As its
best, interactive decision analysis (IDA) is an illustrative
and comprehensive way to study complex relations be-
tween different forest uses and goals set for forest man-
agement by different parties.

In tactical forest planning, the IDA is technically based
on interactive optimisation. In interactive optimisation,
formulation of the utility model which describes the par-
ticipants” goals as a mathematical formulation and finding
the optimal solution to the model, are alternated until a
satisfactory solution is found (Kangas et al., 1996a). Either
multiattribute utility theory (MAUT), integrated with a
heuristic optimisation algorithm (e.g. Pukkala & Kangas,
1993), or mathematical programming (e.g. Kangas et al.,
1996b) can be applied in interactive optimisation.

The goal of strategic forest planning is to define the pri-
mary course of action for a long time period for a forest
area. Due to this, all possible forest- and standwise deci-
sion alternatives do not have to be included in the plan-
ning. Instead, comparing and evaluating a few well struc-
tured strategies, which include all the main dimensions of
sustainability, is an appropriate approach for the IDA in
strategic forest planning (e.g. Kangas, 1994). The uncer-
tainty involved in forest inventories, planning calculations,
future forecasts (timber prices, costs related to other fac-
tors of production, forest health etc.), and estimation of the
decision makers” and other parties” goals is an other rea-
son to limit the space of alternatives in strategic planning.
Because of uncertainty, one can not meaningfully differ-
entiate between slightly different strategies.

Many methods applicable for the IDA in tactical forest
planning have been presented (e.g. Harrison & Rosenthal,
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1988; Kangas & Pukkala, 1992; Kangas et al., 1996a; 1996b;,
Pukkala, 1988; Pukkala & Kangas, 1993; Mykké&nen, 1994;
Steuer, 1978; Steuer & Shuler, 1981). Methods for integrat-
ing public participation into strategic forest management
planning have been presented as well (e.g. Kangas, 1994).
However, these studies are focused on the technical plan-
ning methods. They do not tell whether the methods facili-
tate the process of planning or make it more analytical,
controlled or reliable in real world.

Kangas et al. (1996b) reported about the use of an inter-
active approach in a real planning situation. They used the
so-called HERO-method interactively in tactical planning
of forest management in private non-industrial forestry.
The study showed that interactive decision analysis is
needed when striving for a plan fulfilling the owner’s for-
est management goals.

In Finnish forestry, participatory planning has prima-
rily been applied in the management planning of state for-
ests (about 30% of all forests) administered by the Forest
and Park Service (FPS). The FPS has adopted participatory
planning as a planning philosophy of strategic and tactical
planning (Loikkanen & Wallenius, 1997; Heinonen, 1997).
In these planning tasks, the need for aggregative decision
support tools has been realized and the first experiments
to apply such tools have been accomplished.

In this case study, the IDA is applied to the FPS’s strate-
gic planning of natural resource management. The study
area consists of state-owned land and water areas (totally
822 700 ha) in the Kainuu region in eastern Finland. The
results of the study were used when defining the strategy
for natural resource management to be implemented in the
time period of 1997 — 2001. The strategy forms the base for
more accurate tactical landscape ecological planning.

The goal of this case study is to examine the applicabil-
ity and possibilities of the IDA in strategic forest planning.
An important issue is to study whether the IDA can facili-
tate a participatory planning process by making it more
analytical, controlled and reliable. The results can be uti-
lised by different natural resource management organisa-
tions. The application of the IDA presented in this article
is a product of the research conducted at the University of
Joensuu and the Finnish Forest Research Institute.
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MetHOD OF IDA

The participatory approach of Kangas et al. (1996a), which
has been developed for tactical forest planning, is modi-
fied for strategic planning in the present application of the
IDA. The method includes the following steps:

Step 1) The decision situation is analysed, the problem is
structured and the alternative strategies are defined. Many
qualitative methods of participatory planning (e.g. Nomi-
nal Groups Process, Brainstorming, SWOT analysis) are
applicable for this task. The methods used must be selected
according to the requirements set by the planning situa-
tion and the parties involved.

Step 2) The effects of alternative strategies on the values of
numeric goal variables are estimated. Planning software
utilizing mathematical programming are used here (e.g.
Siitonen et al., 1996).

Step 3) An additive a priori utility function is formulated.
The utility of each party j is calculated as follows:

u; :;aij”ij (qif) (1)

where U, is the utility of party j, m; is the number of goals
of party j, a; is the relative importance of goal i, u; (q;) is
the sub-utility function of goal i, and g;; is the quantity that
the plan produces or consumes the goal variable i of party ;.

Defining the goals in terms of exact goal variables is the
first phase when estimating the utility function. One goal
may be measured with several goal variables. For exam-
ple, the goal “business revenues’ can be defined with vari-
ables ‘net income during the planning period’ and “mon-
etary value of the forest at the end of the planning period’.
In this case, the utility achieved through “business rev-
enues’ is calculated as a weighted sum of the sub-utilities
produced through ‘net income during the planning period’
and “the value of the forest at the end of the planning pe-
riod’.

Technically, pairwise comparisons, graphic bars on a
computer screen, or direct numerical evaluation can be used
when defining the parameters of the utility function
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Sub-utility Sub-utility
1 1
0 0
min max min max
Change in the timber volume in FPS-s supply of work,
commercial forests in the planning period, m? working years

F1GURrE 1. EXAMPLES OF SUB-UTILITY FUNCTIONS.

(Hamadldinen & Lauri, 1995; Pukkala & Kangas, 1993). The
sub-utility functions can be drawn directly (Hdmaéldinen &
Lauri, 1995) or they can be formulated by applying pairwise
comparisons (Pukkala & Kangas, 1993).

In this application, the sub-utility functions (Figure 1)
define utilities attained through forest management with
respect to an upper level decision element. First, the abso-
lute values of goal variables — usually measured in differ-
ent units like m? monetary units, working years and hec-
tares — are converted to relative sub-utilities which are
scaled on a fixed interval between 0 and 1 (100%). The ra-
tionale of scaling is based on an assumption that the pro-
duction possibilities of the planning area are fully explained
and transitions from the worst to best values of different
goal variables have equal effects on the total utility if the
variables are weighted equally.

Second, the sub-utilities are made comparable by count-
ing them with weights a, which describe the mutual im-
portance of the goal variables. The differences between the
minimum and the maximum values of the goal variables
must be taken into account when defining the weights. The
sub-utility functions and the weights of the goal variables
can be defined by the participants or experts.

Step 4) The weights of the goals are defined interactively
by the participants. With the interactive computer inter-
face, the participants can see immediately how the current
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utility function affects the strategy selection. If the first
result is not acceptable, the weights of the goals can be
changed. For example, more weight can be given to the goal
not meeting the given requirements, and the consequences
of this change can be seen immediately. Interactive defin-
ing of the weights is continued until the participant accepts
a plan.

It is possible to use tactics by over-weighting certain
goals so that the real target levels would be attained when
negotiating with the other parties over the final solution.
This kind of tactics can be at least partly prevented by tell-
ing the participants to justify their utility functions to the
other participants involved.

Step 5) The overall utility function is formulated by inte-
grating the parties’ utility functions. In general, the over-
all utility function is formulated as follows:

U, = ijuj (2)
j:l

where U, is the total utility, w; is the weight of partici-
pant j, U, is the utility of participant j, and n is the number
of participants involved.

An agreement about the initial weights for the parties is
a good starting point for the participatory decision analy-
sis. That is why the weights of the parties are recommended
to be defined through negotiation. However, all the par-
ticipants may not be equally talented as negotiators. In
these cases, the weights can be asked from the parties them-
selves and the weights can be calculated as an average of
the weights given by the parties. The justifications of the
weights given are presented to other parties. In some deci-
sion situations, the decision maker/makers may keep the
right to define the weights by himself/themselves. This
seems reasonable, because the DM/DMs must justify the
weights given in an open process of the IDA. In any case,
assessing the weights for the parties is a political process
guided by the planning consultant and decision maker(s).

Step 6) The alternative forest strategies are evaluated by
means of the overall utility function produced in the pre-
ceding phase. The sensitivity analysis is an essential part of
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this step. In the sensitivity analysis, the utility function is
changed according to the possible changes of the parties’
goals or of the weights between the parties. A non-sensi-
tive solution can be assessed to be the best one with a higher
degree of certainty compared with a very sensitive solu-
tion due to the uncertainty involved in planning.

The decision maker does not have to implement the plan
which gets the best score in the decision analysis as such.
The analysis is a way to support decision making, not to
offer decisions which can not be modified or rejected.

Cask or KaiNuu

Role of the IDA

The application of the IDA method was a part of a wider
participation process where citizens and interest groups
participated in the planning process through public meet-
ings, phone, open houses, working groups, letters and ques-
tionnaires. The parties involved in the IDA included the
FPS, one regional and four local working groups (includ-
ing 10-12 interest groups each) and citizens. The whole
participation process is introduced by Loikkanen &
Wallenius (1997).

The formulation of the forest strategy of Kainuu was
based on the national and regional goals of the FPS and the
goals of interest groups and citizens living in Kainuu. The
function of the IDA was to produce comprehensive deci-
sion support for the formulation and selection of a forest
strategy to best meet these needs. Such support would have
been difficult to achieve otherwise.

Strategies to Be Evaluated

Initially, four strategies following different scenarios were
formulated. The goal of this step was to map out the feasi-
bility of land use allocations in general and their implica-
tions on producing forest outputs. In the so called "Basic
strategy’, the current principles of land allocation were kept
unchanged. In the “Business strategy’ the FPS” economical
goals in Kainuu were emphasised. The “Forest recreation’
and "Nature conservation’ strategies were produced to
emphasize the respective goals. In spite of giving different
emphasis on different goals in these strategies, each strat-
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egy was considered to be a feasible one. The impacts of the
strategies as measured by a set of numeric indicators (goal
variables) were estimated through planning calculations.

The four initial strategies were used as control devices
and as a basis for evaluating a new set of more balanced
strategies. These new strategies were produced to better
meet the parties’ needs and other criteria as depicted in
the overall utility function. The specified strategy to be
adopted will be a good compromise addressing the goals
of all parties. Such a strategy will also fulfil the legal, eco-
nomic, social, ecological, managerial, physical, and techni-
cal feasibility requirements as well.

UtilityFunction
Expertise-based Utility Function

Formulation of the decision hierarchy (Figure 2) was the
first phase in the estimation of the utility function. The de-
cision hierarchy in Kainuu was formulated interactively by
the FPS and the authors who were involved in the plan-
ning process as neutral consultants. The comments pre-
sented by the stakeholders in the regional and local work-
ing group meetings were also taken into account in this
formulation process.

The decision hierarchy consisted of six levels (Figure
2). The levels (from left to right) were (1) the overall goal
for forest management in the planning area, (2) the par-
ties, (3) the criteria (i.e., four main goals) for forest man-
agement, (4) the sub-criteria (5) the indicators for the crite-
ria and sub-criteria, and finally (6) the alternative forest
strategies.

The overall utility was set as the overall goal for forest
management in the Kainuu region. The overall utility in
turn consisted of the parties’” utilities summed together.
According to the utility model, the parties’ utilities con-
sisted of the four main criteria defined for the forest man-
agement in the area. These criteria included (1) the FPS’s
financial goals including future opportunities for timber
production in the Kainuu region, (2) socioeconomic values
within the region, (3) forest recreation values and (4) na-
ture conservation values.
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PARTIES CRITERIA SUB-CRITERIA INDICATORS STRATEGIES
0,500 0,310 ()
Forest and FPS-s busi area of commercial forest, ha, (0.245)

Park Service revenues FPS:s financial surplus in Kainuu, FIM/year (0.598)
d timber volume in commercial forests, m3, (0.156)
0,250 0,239
conal effects on } indirect effects, working years, (0.500)
i regiona FPS-s supply of work, working years, (0.500’
Regional socioeconomic | wemployment, (0.7) lid ey )
work group effects on the
values GNP. (0.3 FPS:s turnover, FIM/year, (1.000)
0,125 0,244
forest recreation forests, ha, (0.410)
Local work recreation commercial forests, recreational values, ha, (0.311)
groups (4)
values recreation value index, (0.176)
water quality index, (0.102)
0,125 0,206
conservated area, ha, (0.500)
nature commercial forests, conservational values, ha, (0.150)
conservation d dead wood volume, m3, (0.250)
values d area of old forests, ha, (0.050)
d volume of hardwood, m?, (0.050)

d stands for a change in during the planning period

FIGURE 2. DECISION HIERARCHY APPLIED BY THE FPS.

The local weights (values in brackets) of the indicators were
determined by the experts of the FPS and the local weights
of the sub-criteria by the members of the regional work
group. The values in the upper left corners of the “parties’
and the “criteria’ comprise the global weights of them. The
local and the global weights of the parties are the same.

Socioeconomic values were further divided into sub-cri-
teria consisting of employment opportunities and the fi-
nancial impacts of utilizing state forest on the GNP of the
region. The criteria and sub-criteria were further defined
by quantitative indicators, and sub-utility functions were
estimated for each indicator. The indicators were weighted
after the formulation of the decision hierarchy and the es-
timation of the sub-utility functions.

Participatory Weighting Process

Regional Work Group

An opportunity to take part in the IDA was offered to the
members of the regional and the local work groups. Ask-
ing (1) the weights for the criteria and sub-criteria as speci-
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fied with indicators and (2) the importance of the parties
provided a meaningful opportunity for participation in the
IDA.

The IDA was demonstrated and its applicability was dis-
cussed thoroughly with the regional work group. Com-
ments received were taken into account by the FPS and the
consultants in formulating the overall utility model. For
example, the regional socioeconomic criteria for the State
forest management was included in the utility model as
presented by the interest groups in the regional work group.

The members of the regional work group participated in
the decision analysis via planning sessions which were
scheduled separately with each interest group. The partici-
pants and the consultant (i.e., the facilitator) worked to-
gether to find the weights which best met each participants’
and their representative interest group’s preferences.
Pairwise comparisons, a graphical method of evaluation,
and direct numeric evaluation methods were applied as
technical and visual means to help the participants in their
weighting processes.

The interest groups in the regional work group were clus-
tered according to their working fields so that the common
weights for the criteria could be calculated as arithmetic
means of the groupwise weights (Table 1). The mean
weights of the sub-criteria defined by the members of the
regional work group were used in the final utility function
as such. The weight of the sub-criteria “effects on employ-
ment’ was 0.7 and the weight of the sub-criteria “effects on
the GNP’ was 0.3. The members of the regional work group
gave weights for the parties of level two as follows (weights
in brackets): Forest and Park Service (0.41), regional work
group (0.27), local work groups (0.21) and public (0.14).

Local Work Groups

Members of the local work groups participated through an
inquiry where one hundred points was to be divided among
the four criteria and among the four parties involved. In-
teractive planning sessions were not arranged. Neverthe-
less, the decision model and the implications of different
weights of the criteria were demonstrated to the local work
groups before the inquiry.
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TaBLE 1. CRITERIA, WEIGHTS AND INTEREST GROUPS.
Table 1 gives the weights for the criteria given by the representatives of the interest
groups belonging to different working fields and the average values of the weights

given.

Working field FPS’s business  Socio- Forest Nature
revenues in economic  recreation conservation
Kainuu values values values

Agriculture and

forestry 0.261 0.372 0.213 0.154
Provincial

administration 0.205 0.470 0.218 0.107
Tourism 0.223 0.266 0.335 0.176
Forest industry 0.500 0.300 0.100 0.100
Small enterprises 0.268 0.357 0.217 0.158
Game husbandry 0.180 0.220 0.330 0.270
Research 0.192 0.301 0.235 0.272
Nature conservation 0.060 0.120 0.218 0.601
Average values 0.236 0.301 0.233 0.230

The weights for the criteria were calculated for each
working field represented in the local work groups. The
means of these values were as follows (weights in brack-
ets): FPS’s business revenues (0.285), socioeconomic val-
ues (0.261), forest recreation values (0.188) and nature con-
servation values (0.266). Correspondingly, the weights of
the parties were: Forest and Park Service (0.380), regional
work group (0.218), local work groups (0.243) and the pub-
lic (0.159).

Public

First, public opinions and comments received through
phone, open houses, public meetings, letters, and ques-
tionaries were written down, classified and analysed by a
neutral consultant. Second, the weights for the criteria
against this input were evaluated by the same consultant
and approved by the FPS.

The weights used in the decision analysis model were:
FPS’s business revenues (0.125), socioeconomic values
(0.250), forest recreation values (0.500) and nature conser-
vation values (0.125). The weights of the parties were not
directly asked from the public.
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FPS as The Decision Maker

The forest strategy to be developed should be based on the
national and the regional obligations and goals set for the
FPS. Furthermore, the regional and the local goals of the
interest groups and citizens should be included into the
strategy. These aspects were taken into account by the FPS
when defining its weights for the criteria, indicators, and
parties.

The weights for the criteria given by the FPS were: FPS’s
business revenues (0.400), socioeconomic values (0.200),
forest recreation values (0.200) and nature conservation
values (0.200). The FPS provided the following weights for
the parties: Forest and Park Service (0.500), regional work
group (0.250), local work groups (0.125) and public (0.125).

These weights for the parties were also used in the deci-
sion model. L.e., the parties” importance for each other de-
fined by the members of the work groups were not included
into the decision model as such. The FPS defined the final
weights based on these assessments, which was initially
agreed upon.

After the participatory weighting process, the global
weights for the criteria were calculated by integrating the
parties” local weights for the criteria. When using the
weights of the parties given by the FPS the global weights
for the criteria were as follows: FPS’s business revenues
(0.310), socioeconomic values (0.239), forest recreation val-
ues (0.244) and nature conservation values (0.206) (Fig. 2).

EvALUATION OF THE STRATEGIES

When evaluating the alternative strategies, the overall pri-
orities of the four original strategies were first calculated.
Also some new strategies were produced so that the dis-
cussion about the strategies “between” the four initial strat-
egies could be substantiated.

The decision situation changed during the late phases
of the planning process because of a new conservation pro-
gram of old growth forests implemented by the Finnish
government. That is why none of the initial strategies could
be selected to be implemented as such. However, the par-
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ticipatory feedback got through the IDA was very useful
when defining the final strategy in the new decision situa-
tion.

According to the Finnish conservation program of old
forests, the area of conserved forests was to be increased
from 28 000 ha to 62 000 ha. Also the landscape ecological
planning in the FPS called for restrictions in wood produc-
tion on certain areas (92 000 ha). Because of these new land
use allocations, none of the initial strategies were feasible
any more.

Because of the changes in the decision situation, two new
feasible strategies were produced: “Selection’ strategy and
“Selection 2° strategy. The first of these is the “Basic’ strat-
egy including the new nature conservation goals. The “Se-
lection 2 strategy is a modified version of the "Business’
strategy. The priorities of the four initial strategies and the
Selection 2’- and “Selection’ -strategies were as follows:

STRATEGY PRIORITY
‘Business’ strategy 0.520
‘Basic’ strategy 0.462
‘Forest recreation’ strategy 0.440
“Selection 2’ strategy 0.417
“Selection’ strategy 0.376
‘Nature conservation’ strategy 0.331

The “Selection 2’ strategy was selected to be the best one
by the FPS, because it was the best strategy after the en-
largement of conserved areas and new restrictions in wood
production caused by the landscape ecological planning
(i.e. the best feasible strategy). The total utility would have
been better if either the ‘Business’, ‘Basic’ or ‘Forest Rec-
reation” strategy could have been selected. However, the
conservation program of old forests was a national politi-
cal decision which restricted the forestry actions in Kainuu.
Concluding from the strategy evaluations, it can be argued
that establishment of large conservation areas is not neces-
sarily the most appropriate way to manage state owned
forests in Kainuu.
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FIGURE 3A. SENSITIVITY ANALYSIS.

In the sensitivity analysis, changes in the weights of the
parties did not have great effects on the priorities of the
alternative strategies. The same was the case with respect
to changes of the weights of the criteria given by the par-
ties. However, if the FPS gave 35 % of total weight to the
‘Forest recreation’ criteria, the “Forest recreation’ strategy
would have become the most preferred one (Fig 3a). The
chosen strategy (“Selection 2) corresponds to a situation
in which the FPS gives more than 40 % of total weight to
the "Nature conservation’ criteria (Fig 3b).

ExPeErRIENCES OF THE Uske oF THE IDA 1IN KAINUU

In the case of Kainuu, the IDA was applied as a part of a
wider participation process where several means of par-
ticipatory planning were used. The role of the IDA was to
be a decision support method which gives comprehensive
decision support to the FPS when defining the final strat-
egy for forest management in the state owned forests in
Kainuu. This proved to be a proper way to apply the IDA.
The results of the IDA could be compared with the overall
view got through the other participatory methods. When
comparing the participatory feedback, the results of the IDA
supported the overall view and the overall view supported
the results of the IDA, respectively.
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FIGURE 3B. SENSITIVITY ANALYSIS.

When comparing to the other techniques of participa-
tory planning in forestry, the IDA has many advantages. It
is both a technical decision support system and a commu-
nication promoter. It does not exclude disaggregative or
aggregative planning. Instead, every strategy can be stud-
ied separately and the strategies can be evaluated holis-
tically (directly with no aggregation methods) if wanted.
Later, the IDA can be applied and the results can be com-
pared with the earlier results obtained through the
disaggregative approach. In the case of Kainuu, the IDA
was performed according to an integrated approach.

However, a holistic evaluation of the strategies may be
difficult and misguiding. For example, the names of the
strategies and their immediate images in the participants’
thoughts may have remarkable effects on the strategy se-
lection especially among laymen. Holistic views about the
priorities of the strategies may cause errors in the parties’
utility functions in the IDA as well. For example, the party
may give such weights to the decision criteria which actu-
ally do not correspond to party’s real goals so that a cer-
tain strategy would become selected as the best one. This
will cause errors also in the overall utility function.

Because of the shortcomings caused by the holistic views
about the priorities of the strategies, an approach where
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the strategies are not presented to the participants in ad-
vance would be worth testing. In that case, only the feasi-
ble intervals between the minimum and maximum of each
indicator and the present values of them would be pre-
sented. This kind of illustration would be quite easy to
understand for the participants.

The IDA works best in representative applications where
the number of the participants is not very large. Creighton
(1983a) suggests that the number of the participants should
be in the range between five to nine in effective group proc-
esses. In larger groups, some of the participants may drop
out and participate minimally. As a consequence, stronger
personalities may begin to dominate in the group and the
group might get polarized. In the IDA, this disadvantage
can be alleviated by dividing the process of the IDA into
two parts. First, each party has an own interactive plan-
ning session, which is preferably started with a thorough
discussion about the stakeholder’s views and goals related
to the planning. This is important to set a collaborative di-
rection to the negotiations and gaining an overview of the
planning situation. After the discussion, the utility model
of the party is formulated. Second, the IDA is continued
with the whole work group. This approach gives all the
participants equal possibilities to have their goals included
into the planning process. This approach was used success-
fully with the regional work group in the case of Kainuu.

To start with this study’s IDA, there were four alterna-
tive strategies to be compared and evaluated. More strate-
gies were produced iteratively so that the overall utility
increased. This kind of interactive approach works quite
well because the space of alternatives can be enlarged if
needed. However, the process of the IDA would be more
simple, if all the meaningfully different and applicable
strategies were produced already in the beginning of the
process. This would have positive effects on the reliability
of the IDA. On the other hand, it is rather common that all
the aspects of the decision problem can not be mapped out
at the beginning and the state of affairs changes during the
planning process. That is why it is important to be capable
to produce new strategies iteratively.

The scale of the strategic planning might be too large
and some goals might be too difficult to define in terms of
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goal variables for laymen. Due to these reasons, an exper-
tise-based utility model was used as the basis for the par-
ticipatory decision analysis in the case of Kainuu. The par-
ticipants in the regional work group were mainly satisfied
with this arrangement. Feedback about this course of ac-
tion was not available from the other participatory groups.

Both interactive and non-interactive approaches were
used in the participatory decision analysis. The members
of the regional work group had an opportunity to take part
in the interactive planning sessions. The local work groups,
instead, participated through a form inquiry. The first of
these approaches has more advantages. Understanding the
decision analysis calls for both effective human-computer
interaction and interpersonal communication. Furthermore,
communication must be participant-oriented so that nei-
ther decision-theoretical nor forestry related jargon is used
by the planning consultant more than necessary.

It is obvious that laymen are more interested in spatially
bounded tactical level planning than in more general stra-
tegic planning which operates with means and sums of
large scale goals. That is why the public and the local work
groups may be more willing to take part in the IDA in tac-
tical planning (e.g. landscape ecological planning) than in
strategic planning. Also the difficulties to understand stra-
tegic level decision making without experience or special
training make participation in strategic planning less at-
tractive.

In the case of Kainuu, the public opinion did not get very
much weight in the IDA because it was based on a consult-
ant’s subjective insight over the overall participatory feed-
back. And more over, there was no guarantee that this feed-
back was representative of the general public’s opinion. In
general, giving only a little weight to poorly known deci-
sion elements is an approach to take the uncertainty into
account in the IDA. On the other hand, an analysis of un-
certainty could also be performed.

The public opinion would be a very valuable input if it
could be revealed in way which serves the IDA directly.
For example, questionnaires made in large participatory
planning projects could be used effectively if they were
designed by taking the needs of the IDA into account. The
questions could be formulated so that the answers are ap-
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plicable in the decision analysis directly. An other possi-
bility is to compare the results of questionnaires with the
results of the IDA. For example, in the case of Kainuu, the
overall weights of the criteria in the IDA differed only
slightly from results of a questionnaire performed in the
same planning project (Loikkanen, 1997). In the near fu-
ture, computer networks might also be applied in the IDA
applications, and hence, also the public can probably take
part in the IDA. New information technology might change
the practises of participatory planning dramatically.

It is important that the participants do not give such
meanings to the goals which are not described via the goal
variables. Breaking this principle might be a partial expla-
nation for the large weight given to the criteria "FPS’s busi-
ness revenues in Kainuu’. It is possible that the participants
took the sosioeconomic values once into account in the
weight of the Sosioeconomic values’ criteria and again in
the weight of the "FPS’s business revenues’ criteria. On the
other hand, the participants may have thought that the
FPS’s business revenues are important for the FPS’s possi-
bilities to act in Kainuu in the future, and this aspect was
thought to be very important. The second explanation may
hold true more often than the first one.

The FPS gave the final weights for the parties involved
in the IDA. These weights did not dramatically differ from
the weights given by the other parties. It seems that the
citizens in Kainuu trust the FPS. All the parties approved
that the FPS’s goals should be taken into account with the
largest weight in the strategy selection. The obligations of
the FPS to take all the aspects of sustainability into account
might be one reason for this. On the other hand, the FPS
could have given all the decision power to the other par-
ties without significant effects on the strategy selection.

The numeric approach of the IDA was also criticised in
the case of Kainuu. Social, recreational, and conservational
goals could not be adequately described quantitatively ac-
cording to some participants. This criticism is justified. It
is true that all aspects of non-timber values can not be meas-
ured quantitatively. But it can also be argued that, in spite
of the shortcomings of the quantitative approach, it would
have been much more difficult to include the non-timber
goals into planning through merely a qualitative approach.

359



PYKALAINEN ET AL. JourNnaL oF Forest Economics 5:3 1999

The goals which can not be measured numerically can be
defined verbally and taken into account when composing
quidelines for practical forestry operations.

The quantitative approach is not a very pleasant one for
those who are not used to deal with mathematics. This prob-
lem can be solved partly by applying a graphical user in-
terface instead of a direct numerical approach. However,
even the graphical interface may be too technical for some
participants. That is why a qualitative analysis of partici-
pants’ goals in relation to the IDA should be developed also
in participatory forest planning. For example, using verbal
pairwise comparisons would be a means to make the IDA
less technical.

In the case of Kainuu, the pairwise comparisons were
not so popular as the direct graphical and numerical evalu-
ations in estimating the weights of the decision elements.
Two possible reasons for this kind of behaviour can be
given. First, the participants might have thought that they
can give weights for the decision elements directly because
of the small number of criteria (five at maximum) and par-
ties to be compared with each other at the same time. Sec-
ond, pairwise comparisons are more difficult to perform
consistently than direct graphical or numerical evaluations.
On the other hand, in pairwise comparisons, the partici-
pant’s must concentrate on the comparisons more deeply
than in graphical or numerical evaluations and the prob-
ability to obtain the “right” weights for the decision ele-
ments becomes higher.

For some participants the IDA contained too much sim-
plification. For example, it was argued that biodiversity as
a complex phenomena could not be meaningfully included
in the decision analysis. On the other hand, when simpli-
fying, thinking about the essential attributes of a problem
is necessary. Consequently, only significant aspects of the
problem are included in the IDA. Less important aspects
which either have minimal or no effect at all on the strat-
egy selection are omitted to keep the model robust.

Possibilities to use competitive tactics through the deci-
sion analysis were suggested. However, applying competi-
tive tactics is possible in all planning, and it is not more
common in the IDA than in other participatory planning.
In general, an important goal in participatory planning is
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to get the parties to work collaboratively instead of com-
peting with each other. An open process of the IDA is a
means to attain this goal. Using competitive tactics is more
difficult in the open process of the IDA than in a seg-
mented, more traditional planning process. In the IDA, all
the parties involved can not only see each other’s weights
for the criteria, but also have to justify their own priorities
to the others as well. For example, in the case of Kainuu,
all the participants were asked to justify their weights given
for the criteria and the participating parties. It was real-
ized that the participants did not compete by giving
stronger weights than actually preferred for certain crite-
ria in order to reach their goals in the strategy to be se-
lected. There was no remarkable contradictions between the
justifications given by the participants and the correspond-
ing numerical weights given for the criteria.

Difficulties to understand the IDA were observed. That
is why interactive planning sessions with the presence of a
consultant giving technical support to the participants are
recommended. In the case of Kainuu, every party in the
regional work group had its own planning session; the con-
sultant and the representatives of the party worked together
to find out the weights for the criteria which best met the
party’s goals.

The problem definition and the concepts were clarified
in the hierarchical formulation of the decision model. Each
criteria had its numerical indicators, and the content of the
indicators were clearly defined. Open and meaningful dis-
cussions were held before and during the formulation of
the decision model. It was very useful to clarify which fac-
tors could be incorporated into the decision tree (i.e., what
we know or can measure and predict) on one hand and,
and based on this, which factors actually should be in-
cluded in the model.

CONCLUSIONS

The application of the IDA in Kainuu was an encouraging
experience of applying modern tools of participatory plan-
ning in practical forestry. The preferences of the interest
groups were meaningfully included in planning which is
one of the main criteria for effective participation. To un-
derstand and learn about the tradeoffs between the criteria
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and the indicators under different schemes of weights was
a prodening process of one’s view for most participants.
The decision analysis was a learning process where all par-
ties — including the analysts — learned much about stra-
tegic decision making in practical forestry. However, criti-
cal comments were also presented. This is natural because
the IDA was a novel tool for all the participants including
the planning consultants. This probably has caused some
shortcomings in the concepts used: too much decision theo-
retical and forestry related jargon was used. However, the
concepts used were tried to make as easy to understand as
possible.

Multiobjective decision making in forestry is always a
very challenging task. In Kainuu, the complexity of par-
ticipatory forest planning on strategic level was realized
widely through applying the IDA. This complexity was
not only revealed, it was also analysed, and more over, tack-
led, which was made possible only by integrating modern
forest planning methods with the latest knowledge of par-
ticipatory planning and decision making. As a result, a well
argued proposal for the best forest strategy could be pre-
sented. It would have been a much more difficult task to
achieve without the IDA.

The IDA can be developed to serve practical participa-
tory planning even better than in the case of Kainuu. First,
the concepts of the IDA can be made more easy to under-
stand for laymen. Second, the preferences of the public
could be researched in a way applicable for the IDA. Third,
computer networks could be used as a tool to incorporate
interest groups and citizens in the IDA. And fourth, apply-
ing such qualitative methods of decision analysis as the
Delphi technique, the SWOT analysis, or a semi-structured
interview integrated with the quantitative decision analy-
sis could make the planning process less technical and more
human oriented without loosing its analytical nature of
decision support.

In addition to the FPS’s application presented in this
article, the IDA is applicable also for many other planning
tasks in public and private forestry. For example, it can be
applied as a decision support tool when formulating pro-
vincial forest strategies. The strategic planning can be
elaborated via more accurate tactical planning which can
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as well be supported by the IDA. In general, a lot of re-
search work has to be conducted to develop appropriate
processes and methods for different planning situations.
In modern participatory planning, the IDA is applied as a
decision support tool together with the other methods of
participatory planning and it is integrated wisely with the
overall planning process.
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