Haxkonnﬁ BicHuK, 2008, Bun. 18.8

7. Koaacc b. Ynpasnenue GpuHaHCOBOW JESITEIBHOCTBIO mpeanpustys. [1po0Giaembl, KoHIEeN-
n 1 Metogsl: Tlep. ¢ ¢panm./ [ox pen. mpod. A.B. Cokonosa. — M.: @unancer, OHUTH, 1997. —
576 c.

8. Kopsrina C.B. EkoHOMIYHA OIliHKa Ta IUIAaHYBaHHS JKUTTEBOTO LMKIY PO3BUTKY IIiJ-
npueMcTBa: ABroped. Auc. ... KaHA. ekoH. Hayk. — JIbBiB: Bun-Bo HY "JIbBiBchka IlomiTexHika",
2004. -21 c.

9. Kopsirina C.B. CyuacHi knacudikarii (pakTopiB >KUTTEBOTO IUKITY MinnpueMcTBa// BicHuk
Tepuomninscbkoi AHI: 36. Hayk. npattb. — Tepronins: TAHI'. — 2002, Bum. 5. — C. 206-209.

10. Kynenko H.B. Crpareriunuii mapketusr: Hapu. mocionuk. — K.: KHEY, 1998. — 152 c.

11. Ky3bmin O.€., Meabnuk O.I'. OcHoBu menemkmenty: [linpyunnk. — K.: AkanemBuaas,
2003.-416c.

12. Jlykamosa C.B. XXurteBuii nukn ¢ipmu: daxkropu i1 Hanpsmu BrumBy// Bichuk HY
"JIeBiBchbka momiTexHika': Jlorictuka. — JIeBiB: Bumg-so HY "JIpBiBchbka momitexnika". — 2001,
Ne 416.—C. 191-196.

13. Mazapaki A.A., Jlironenko JI.O., Ymakosa H.M. Ta inmi. EKoHOMIKa TOPTriBeIbHOTO
nignpuemctsa: [inpyunuk/ ITig pea. mpod. H.M. Ymakosoi. — K.: Xpematuk, 1999. — 800 c.

14. MuabHep b.3. Teopust opranmzanuu: YueOHUK. — 3-¢ u3., nepepad. u gomn. — M.: MH-
OPA-M, 2002. — XVIII, 558 c.

15. ocodoue IPHCT »un SAHI mo cocraBnenuro 6usnec-muiana: [lep. ¢ aHri., 2-e u3ganue —
M.: Ixxon Yaitmm saz Coros, 1995. — 224 c.

16. Ponnonosa H.B. Autukpusucueiii MeHexMeHT. — M.: KOHUTU-JIAHA, 2001. — 223 c.

17. ToproBoe nej10: SKOHOMFKA, MAapKETHHT, OpraHu3anys, 2-¢ u3l., nepepad. u mor./ [lox
o6mr. pen. mpod. JL.A. bparuna u ipod. T.I1. Jlanpko. — M.: UTHOPA-M, 2000. — 560 c.

18. Jonenko T.B., [loniaBcbka K.B.. ®akTopu BIIMBY Ha PO3BUTOK HOBUX MiJIPUEMCTB//
[TOJIIT: Marep. IV Mixnap. Hayk. KoH(]. cTyAeHTIB Ta Momonux ydeHux. — K.: HAY, 2004. —
C.231.

19. ®ipcroBa O.}0. YripaBiiHHS MiAIPUEMCTBOM Ha OCHOBI HOTO )KUTTEBOTO IMKIY// 61-1m1a
CTy/eHTChKa HayK.-TexH. KoH(.: 30. Te3 nomnosineii. — JIbBiB: Bun-Bo HY "JIbBiBCchbka [lomiTexnika",
2004. - C. 73-75.

20. lepuinboBa 3.€., O6opcbka C.B. Crpareriune ympasminaa. — K.: KHEY, 1999. —
384 c.

21. [Enextpon. pecypc]. — Hoctymnwuii 3: http://www.adizes.com.

- ]
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Yuieepcumem Jlwoonanu, Cnosenin

BATATOKPUTEPIAJBHUI MIAXIJ 10 MEHEJJKMEHTY
MPUBATHUX JIICIB 3 YPAXYBAHHSIM IHCTUTYLIHHUX
YUHHUKIB (ACOLIALII TA YPSIIOBI OPTAHI3ALLIY)

PosrasHyTO cycninpHI Ta IHCTUTYLIHHI MPOOJIEMH CTaIoro 1 6araToIiiboBOro JIiCOo-
BOTO MEHEKMEHTY. Mnerhcst mpo 1poGneMu Manoi i GparMeHToBaHOI BIACHOCTI Ha [i-
JITHKY JTICY, PO3MOALIEHI MIXK BEJTMKOIO KUTBKICTIO BIIACHUKIB 1 CITIBBJIACHHUKIB, IO POOUTH
MEHEI)KMEHT MPUBATHUX JIICIB HE€()EKTUBHUM 1 HEKOHKYPEHTHUM.

o6 3pobuTH #oro ycmimHuM, 0arato BIACHHKIB BHUPILIMIA YTBOPUTH acomiaiii
MIPUBATHUX BJIACHUKIB JIiCIB. AJle MepIl, HiXK MPUBATHUHN BJIACHUK CTaHE WICHOM acoIlialii,
BiH/BOHA XOT1IM O 3HATU MPO MEpeBard 1 HEJOIIKU TaKOro pilleHHs. Bukopucrano 1Ba me-
tonu npuitHATTS pimeHs — AHP 1 DEXi, abu nocniautu siki caMe YMHHUKH € HalBaXkITUBi-
MMM JJIs BIACHUKIB JICIB Y MPUHHATTI PIIIEHHS 111010 BCTYIy B acouianito. Po3risHyTo
NpuKIaa 1oauHu MipHa, e cTBOpeHa Taka acouiaris. Po3mip IUISHKH JIiCy TeX B3STO 10
yBaru.

VYV Apyriil 4aCTUHI CTATT1 JOCIIKEHO BIUIUB ABOX 1HCTUTYIH (ITamatu ciibChKoro i
micoBoro rocroaapcta Crnosenii 1 Ciy>x6u niciB CrnoBeHii) Ha MeHeKMEHT JticiB. OOuaBi
IHCTUTYIIIT HalaloTh TpodeciitHy miATPUMKY BIaCHUKaM JIiciB. Bu3naueHo cwiibHI 1 cadKi
CTOPOHH, YUHHUKH PU3UKY 1 MOXKJIMBOCTI IIMX OpraHizamiil moa0 MEeHeIKMEHTY IpUBaT-

4. ExoHoMiKa, IVIAHYBaHHS i yNPABJIiHHSA B JiCOBHPOOHMYOMY KOMILIEKCi 175



HanionanbHnii gicoTexHiunmii yHiBepcuter YKpainn

HUX JIiCiB, a Takox 3a nomoMororo SWOT i AHP meroaiB aHainmizy qociiaKeHo, sKi ) YHH-
HUKH € HAWBKJIMBIIIMMH JIJIs1 TPUBATHUX BIIACHHUKIB JIICY.

Kuio4uoBi cji0Ba: npuBaTHI BIACHUKH JIICIB, acoIliallli, IHCTUTYIIIHUI BIUIHB, Oara-
ToKpuTepianbHe npuitHaTTa pimens, SWOT, AHP 1 DEXi metonu

L. Zadnik Stirn, Pezdevsek Malovrh S’pela, Miheli¢ Matev?,
Kré Janez — University of Ljubljana

A Multicriteria Approach to Private Forests Management regarding
Institutional Factors (Associations and Governmental Organizations)

The paper is related to social and institutional problems of sustainable and multiple-
use forest management. It deals with the problem of small and fragmented forest property
distributed among a large number of forest owners and co-owners what makes the private
forest management ineffective and non-competitive.

With the aim of making progress in private forest management, many owners have
decided to establish associations of private forest owners. But before a forest owner beco-
mes a member of an association he/she wishes to know the advantages and disadvantages
of factors (alternatives) which influence his/her decision to join the association. In the pa-
per, two multi-criteria decision making methods, AHP and DEXi, are employed to estab-
lish which factors are more important for private forest owners in making their decision
whether to become a member of a private forest owners association or not. A real-life
example from the Mirna Valley, where private forest owners formed an association, is pre-
sented. The size of forest is also taken into account.

In the second part of the paper we investigate the influence of two institutions (the
Chamber of Agriculture and Forestry of Slovenia, and Slovenia Forest Service) on private
forest management. Both institutions offer professional support to forest owners. The
strength, weakness, opportunity and threat factors of these organizations in relation to the
private forest management are determined and by the use of SWOT and AHP analysis it is
studied which factors are more important for private forest owners.

Keywords: private forest owners, associations, institutional influence, multicriteria
decision making, SWOT, AHP, DEXi method

1. Introduction

In forest management it is indispensable to create equilibrium of economic,
ecological and social objectives, while taking into account the sustainability and
multiple-use of forest ecosystems. Following this guideline, on one hand, the new
ecosystem management paradigms and a very broad range of problems on a time
and on a spatial scale and from organizational perspective are emerging. On the ot-
her hand, the forest ecosystem management decisions are influenced by forest ex-
perts, institutions and forest owners who should maintain and use the forest and
want to maximize the expected profit from the forests, and the public as a whole
who desires the benefits from the amenity values of those forests. In this paper we
discuss only one segment of the extensive category of forest ecosystem manage-
ment problems. In the first part of the paper we investigate the problem of small
and fragmented forest property, and with it connected demands and needs of priva-
te forest owners to join an association. In the second part, however, the paper deals
with the influence of institutions (two of them) on private forest management.

Small and fragmented forest property distributed among a large number of
forest owners and co-owners is one of the main reasons for the low efficiency and
a non-competitive position of private forest management. This problem is a typical
characteristic of Slovenian forestry and also of many other countries. This is why
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many owners have decided to establish associations of private forest owners. But
before a forest owner becomes a member of an association he/she wishes to know
the advantages and disadvantages of factors (alternatives, attributes) which influen-
ce his/her decision to join the association (Pezdevsek Malovrh and Kr¢, 2006). Un-
doubtedly, alternatives differ in their importance to private forest owners, and it is
often difficult to ascertain how much more important one alternative is from the
another. So, we are associated with a multi-criteria decision making problem. This
problem, as such, has precipitated the development of interdisciplinary decision
support models to determine the optimal multi-objective (multiattribute) private fo-
rest management decisions. Thus, in order to get the answer to how important is a
particular alternative (factor) for the private forest owner, we generated a multicri-
teria model (Manrai, 1995). The model is based on multi-objective decision ma-
king methods and on private owners/institutions survey results (Zadnik, 2006 a).
Since, it is a well-known fact that the size of the property influences the reasons for
joining the owners' association (Medved and PezdevSek Malovrh, 2006), in the mo-
del, we have first used cluster analysis (Zadnik, 2005) to split the private forest ow-
ners into four groups with regard to the size of the estate: private forest owners with
1-5 ha of forest, private forest owners with 5-10 ha of forest, private forest owners
with 10-25 ha of forest and private forest owners with more then 25 ha of forest.
Then the factors, like education, joint purchase of machinery, etc., which influence
the owner whether he/she joins the association or not, are determined (Pezdevsek
Malovrh, 2005 b). By the use of AHP (Saaty, 1994) and DEXi (Spendl et al., 1996)
methods we found out which factors are more important for the private forest owner
and have a decisive influence on joining the association. The input data for AHP
and DEXi1 were obtained by carrying out surveys with private forest owners. Thro-
ugh surveys the forest owners expressed their preferences on the determined influ-
ential factors. As an application of the model, a real-life example of private forest
owners from the Mirna Valley is presented (Pezdevsek Malovrh, 2005 a).

In the second part of the paper we investigate the influence of two instituti-
ons on private forest management. Both institutions offer professional support to
forest owners. First the SWOT (strength, weakness, opportunity and threat) factors
for such a support were established (Miheli¢, 2007). Employees of both institutions
working in forest sector were interviewed. We generated two surveys for this inter-
view, one in which the employees expressed their opinion about the given SWOT
factors, and one by which they were asked to make a pairwise comparison of
SWOT factors. In this way we obtained the data which were then analyzed by the
use of AHP analysis. The results explain which factors used by considered institu-
tions to support the management of private forests are more important for private
forest owners. The application of the presented methodology was completed for
two institutions: the Chamber of Agriculture and Forestry of Slovenia, and Slove-
nia Forest Service.

2. Methodology used

The methods employed within this paper are AHP, DEXi and SWOT. All
these methods are procedures used to analyze the multicriteria problems which can
be presented in a hierarchical structure.
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2.1. Multicriteria decision making

Decision making is an important area of managing any system. It deals
with strategies (decisions, alternative paths, alternatives, different projects,...) and
objectives (goals) in the perspective of a changing environment. Further, it requires
careful consideration and evaluation of the external and internal factors. Equally
important is the assessment of opportunities, threats, strengths and weaknesses of
the strategic paths under consideration. Thus, the decision making process involves
the following steps:

¢ being conscious of opportunity. The decision makers must be fully equipped with
all relevant facts, figures, and data. They must be aware of the present and of future
opportunities of strategies under consideration, and of their strengths and weaknes-
ses in relation to competitive alternatives;

e cstablishing objectives. After being aware of the environment in which the strategy
should be undertaken, objectives of the strategy are to be established;

e cvaluating alternative strategies. The opportunities and threats, and strengths and
weaknesses of each strategy are to be properly evaluated and their relative advanta-
ge 1s to be analyzed;

e selecting the optimal alternative and course of action. After careful evaluation of
various possible alternatives, the alternative which suits the objectives best and is
practically possible to implement is to be selected.

Taking into consideration the steps of a decision making process, it is proc-
laimed that this process, as such, presents a multiple criteria problem.

Multi-criteria decision making is based on the fact that the choice of a solu-
tion is affected by numerous criteria, the importance of which varies and which are
of hierarchical structure, i.e., they can be presented at different levels (Spendl et
al., 1996). A decision making problem is thus broken down into smaller subordina-
te problems (parameters, criteria, attributes), and these are then assessed separately
for each parameter. The final assessment is obtained by means of a specific combi-
ning procedure (Figure 1).

Utility

F (X1, Xz, ceees Xp) Utility function

Parameters
X X (attributes, criteria)
] n

Alternatives
(variants, decisions)
a a a

Figure 1: The multi-criteria decision making model (Spendl et al., 1996)

As evident from Figure 1, the model is formed by means of parameters
(attributes), X;. These are variables which represent subordinate problems of a de-
cision making process (attributes which define the quality of alternatives). Utility
function F is a rule according to which the values of individual parameters are
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combined to form variable Y, which represents a final assessment of usefulness of
alternatives. Alternatives are described according to basic parameters by values a;.
On the basis of these values, the utility function provides a final assessment of
each alternative.

In the case of multi-criteria decision making, two notions are encountered:

e preferential relation S; x;S x,; i.e. x; is preferred to x,
e utility function — F(x;), which determines the degree of suitability (preference, pri-

ority) of parameter x;.

In actual cases we know what we prefer, but we are unable to assign a cer-
tain value to a solution (the utility function is not known). What is needed, then, is
a procedure which converts preference relation into utility function. One of the
procedures which make this possible is the AHP method.

2.2. Analytic hierarchy process (AHP)

In problems dealing with multiple and conflictive objectives (goals, fac-
tors) of the alternatives, and above all with objectives of different importance Sa-
aty's analytic hierarchy process, assigned as AHP method is employed to determine
the best alternative. AHP can incorporate mixed data that may include both qualita-
tive and quantitative judgments, and is capable of analyzing multiple factors (para-
meters, attributes, criteria). AHP is based on a gradual mutual comparison of two
objectives (pairwise comparison) at the same level. A scale from 1 to 9 is used for
making the comparison, where, for example, 1 means that two objectives are of eq-
ual importance, 3 means that judgments slightly favor one objective over another,
...., 9 means that favouring one objective over another is of the highest possible or-
der of affirmation, 2, 4, 6 and 8 are intermediate values, while the reciprocals of
these values tell that if objective k has one of reasonable assumptions of the above
nonzero numbers assigned to it when compared with objective j, then j has the re-
ciprocal value when compared with k (Saaty, 1994, Saaty, 2005).

Comparisons between individual objectives are gathered in a pairwise com-
parison matrix A. Each objective k is associated with a weight wy. The weights ra-
tio of the objectives k and j is written as intensity of importance:

Wi
ak]-:—

(D)
wj
The matrix 4 = [ay], (k=1, 2,... K, j =1, 2,... K) if there are K objectives.
By entering the estimated values ay; into the matrix we get the pairwise comparison
matrix 4. The pairwise comparison matrix A is a square, positive and reciprocal
matrix, its diagonal values equal 1 and symmetrical values are inverse: a;; =1/a.

meomo M

app  di2 o diK W W WK
A=[4] =] : Pol= . (2)

agir dg2 -t 4AKK Wk Wk o WK
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Since, in practice, we never encounter perfectly consistent estimations (Sa-
aty, 2005), we proved the consistency as described in Winston (1994), using the
consistency index. Further, the vector of weights w = (wy, wa, ..., wx) 1s calculated
with multiple squaring of matrix A to the satisfactory exponent, i.e., 4, 4°, (4%)’,
etc. and then the lines are summed up and the values normalized (Winston, 1994).
The vector of weights w = (wy, wa,..., wg) is therefore scaled between 0 and 1,
> w =1, and calculated by the following equation:

WF%%’ i[i%} €)
=1 k=1\_j=1

Utility vector w can also be obtained by searching for eigenvalues A of mat-
11X A: Aw = Ay, Where Ay 1s the maximum eigenvalue of matrix A and w is the
corresponding eigenvector. In practical cases, this tends to be a complex calculati-
on procedure. The eigenvector which belongs to the maximum eigenvalues of posi-
tive reciprocal matrices can be obtained in various ways:

e method of powers — the matrix is put to a sufficiently high power, the values are
then added and normalized by lines

e normalization — the matrix is normalized so that the sum according to columns is 1,
and the average element in the line is calculated.

The eigenvalues which correspond to the eigenvector are obtained as:

_ 13 (Awy
/1max - KZ

i=1 Wi

4

The measure of inconsistency is defined by the difference (An.x — K). It is
expressed by the consistency index
Cl: CI = (Anax — K) / (K—=1). (5)
A random index is then introduced, which is given in tabular form
(Winston, 1994)

K 1 2 3 4 5 6 7 8 9 10
RT | 0 0 | 058 | 000 | 1,12 | 124 | 132 | 141 | 145 | 1,51

and inconsistency (CR quotient) is calculated as: CR = CI / RI. If CR < 0.1, the
matrix is sufficiently consistent. In the opposite case, the matrix should be correc-
ted; otherwise the results will not be correct. For the purpose of this paper we used
AHP as implemented in the program Expert Choice.

2.3. DEXi

DEXi1 1s a multi-criteria decision method which is based on the construction
of a decision problem in a hierarchical structure of attributes. In contrast with
AHP, DEXi uses qualitative attributes. Each attribute in hierarchy is defined as a
discrete variable which can take its values from a set of symbols. These symbols
need to be defined for each attribute separately and typically consist of words like
not important, very important ... In DEXi, the use of a qualitative attribute requires
a different approach to aggregation than AHP. As opposed to using weights, the
aggregation is carried out by decision rules. These are simple "if-then" rules defi-
ned by the designer, with which the utility function is expressed point-by-point for
all possible combinations of alternative values. For the purpose of this paper we
used DEXi as implemented in the program DEXi (Spendl et al., 1996).
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2.4. SWOT analysis

SWOT analysis means analysis and assessment of comparative strengths
and weaknesses of a strategy in relation to competitive strategies, and environmen-
tal opportunities and threats which the strategy under consideration may face.
SWOT analysis is, as such, a systematic study and identification of those aspects
of the strategy that best suit, in our case, sustainability, maximal expected profit,
refers to ecological objectives, and respects the forest owner's acceptance of the
examined alternatives. SWOT should be based on logic and relational thinking
such that the selected strategy improves the strategy's strength and opportunities
and at the same time reduces the weaknesses and threats.

Strength is a distinct superiority (competitive advantage) of technical
knowledge, financial resources, skill of the people, image of products and services,
access to best network, of discipline and morale. Weakness is the incapability, li-
mitation and deficiency in resources such as technical, financial, manpower, skills,
image and distribution patterns of the alternative under examination. It refers to
constraints and obstacles of the alternative. Corporate weaknesses and strengths are
a matter of how the alternative can achieve best results compared to other, similar
competitive alternatives. Weaknesses and strengths of the alternative present inter-
nal forces and factors required to be studied and assessed with the goal to evaluate
and rank the alternatives under consideration.

Opportunities and threats are the external factors of the examined strategi-
es. These factors are changing with the change of governmental, industrial, mone-
tary and market policy, including the changes of legal and social environment. En-
vironmental opportunity is an area in which the particular strategy would enjoy a
competitive advantage. Proper analysis of the environment, identification of new
market, new and improved customer groups and new relationship could present op-
portunity for the strategy. Threat is an unfavorable environment for the strategy.
Increased bargaining power of users and suppliers, quick change of government
policy, rules and regulations may pose a serious threat to the strategy undertaken.

SWOT analysis is nowadays very important for decision making. Such
analysis can be undertaken effectively through brainstorming session with partici-
pation of experts and users of the environment, land, firm, etc. involved in the stra-
tegy. SWOT analysis has many advantages. Within SWOT internal and external
factors are analyzed and summarized in order to attain a systematic decision situa-
tion. There are also several shortcomings of using SWOT. SWOT results in listing
and quantitative examination of internal and external factors, and groups the fac-
tors in strength, weakness, opportunity and threat groups, but it is not able to iden-
tify or analytically determine the most significant factor or group in relation to the
examined strategy. In order to get a qualitative information, to yield analytically
determined priorities for the factors and groups included in SWOT analysis and to
make them commensurable we have integrated SWOT analysis with AHP when
measuring the institutional influence on private forest management (Zadnik,
2006 b). The problem is organized in a hierarchical structure around the concept of
objectives (in our case SWOT groups: strengths, weaknesses, opportunities, thre-
ats), and attributes (in our case SWOT factors), within a two level hierarchy (Figu-
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re 2). The first level is viewed as objective/group level. These groups are not di-
rectly measurable by themselves, but are presented by factors which are found at
the second level. The factors define the effect of the SWOT group.

Composite value of

alternative
LEVEL 1
OBJECTIVES/SWOT GROUPS
Strengths Weaknesses Opportunities Threats
LEVEL 2
ATTRIBUTES/SWOT FACTORS

Y - - ¥ - ¥

Figure 2: Factor's and group's hierarchy for composite value of institutions in SWOT
(Zadnik, 2006 b)

3. Application 1: Assessment of factors which influence
the forest owners in the Mirna Valley to join associations

Private forest owners of the Mirna Valley, Slovenia decided to join a forest
owner association, aiming to improve competitiveness of the private forestry sec-
tor. But every new member wants to know which alternatives are important for his
decision to join the association. A survey was carried out on the pattern of
40 members. With the information obtained from the interviewed members of the
association, mutual comparisons were assessed and a pairwise comparison matrix
was formed for each level of the decision tree. The data are found in Pezdevsek
Malovrh, 2005 b).

The private forest owners were split into four groups according to the size
of the estate and the alternatives, i.e., the reasons why private forest owners beca-
me members of the association: education, counseling, cooperation in elaboration
of forest management plans, conclusion of timber sale contracts, joint purchase of
machinery, equipment and literature are shown in a hierarchical way in Figure 3.
The analysis which we made with the AHP method in the program Expert Choice
(results are given in Figure 3) showed that for the private forest owners the most
rewarding alternative regarding the criteria was education; counseling took second
place, followed by cooperation in elaboration of forest management plans, then ca-
me conclusion of timber sale contracts, while joint purchase of machinery, equip-
ment and literature were stated as the least important for the owner's decision to jo-
in the association.

When we compared the private forest owners by property size we discove-
red that there were only minor differences between them. The most important fac-
tor why owners became members of the association was education, since private
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forest owners wish to improve their knowledge on safe work in the forest and on
silviculture, and become acquainted with new technologies. The second factor that
was important for all of the owners was receiving counseling about the timber mar-
ket and being informed about the best contractors.

The difference between owners with regard to the size of the property was
obvious with respect to the following two factors: cooperation in elaboration of fo-
rest management plans and conclusion of timber sale contracts. For small (1-5 ha)
and for big (+25ha) forest owners cooperation in the elaboration of forest manage-
ment plans was more important than for the other owners.

Concluding timber sale contracts was more important to all small proprietors
than to the biggest ones (+25 ha). A joint purchase of machinery, equipment and lite-
rature was the least important for all proprietors regardless of the size of the property.

Further we made with the data of the same alternatives and owners, an
evaluation analysis by the use of DEXi. The results (Figure 4) show that the most
important alternatives for private forest owners are education and counseling, less
important is conclusion of timber sale contracts and not important for the owners
are cooperation in elaboration of forest management plans and a joint purchase of
machinery, equipment and literature.

FACTORS WHICH INFLUENCE JOINING ASSOCIATION

|
| I I I

1-5 ha 5-10 ha 10-25 ha +25ha
0.189 0.351 0.109 0.351
Education Education Education Education
0.251 0.352 0.284 0.381
Counseling Counseling Counseling Counseling
0.251 0.295 0.324 0.264

Cooperation in

elaboration 0.251

Cooperation in

Conclusion of

timber sale
contracts 0.165

elaboration 0.087

Cooperation in
elaboration 0.092

Cooperation in
elaboration 0.224

Conclusion of

Joint purchase of

equipment 0.082

timber sale
contracts 0.205

Conclusion of
timber sale
contracts 0.216

Conclusion of
timber sale
contracts 0.084

Joint purchase of

equipment 0.061

Joint purchase of

equipment 0.083

Joint purchase of
equipment 0.046

Figure 3: Results of evaluation with AHP (Pezdevsek Malovrh, 2005 b)

1-5ha 5-10ha 10-25 ha + 25 ha| |Attributes Result
Education 0.251 0352 0.284 0.381 0.189 0.336
Counse_ling. 0.251 0.295 0324 0.264 0.351 0.279
Cooperation in 0251 0.087 0.092 0.224 0.109 |=| 0.167
elal_)oratlor}
Conclusion of timber 105 (505 0216 0.084 0.351 0.156
sa}e contracts
Joint purchase 0.082 0.061 0.083 0.046 0.062
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Cooperation
in elaborati-
on

Conclusion of
timber sale
contracts

Joint purcha-
se of equip-
ment

Factors

very important

very important

not important
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Figure 4: Results of evaluation with DEXi (PezdevSek Malovrh, 2005 b)

If we compare private forest owners with regard to property size we see
that education and counseling are important for all owners. Conclusion of timber
sale contracts is only important for owners with property sized 1-5 ha and for those
with the largest property (+ 25 ha). For small proprietors the conclusion of timber
sale contracts is important because they carry out tree felling in longer time inter-
vals and thus have only scant information about the timber market. But this factor
is also important for big proprietors (+ 25 ha) because they sell timber during the
whole year and need to get a fair price during this whole period. Cooperation in
elaboration of forest management plans and a joint purchase of machinery, equip-
ment and literature are not important for private forest owners.

4. Application 2: Assessment of factors which influence the two institutions
in Slovenia in supporting the private forest management

We investigate the influence of the Chamber of Agriculture and Forestry of
Slovenia, and Slovenia Forest Service) on private forest management. Both institu-
tions offer professional support to forest owners. The main goal of both organizati-
ons is to help and give advice to the owners. Most of the employees in these two
organizations primary work with farmers (more than 200). Just some of them are
specialized in forestry and give support to private forest owners regarding the sus-
tainable and multiple-use forest management. The survey included all employees
specialized in forestry.

Through the personal interview conducted with these employees and some
other experts (Miheli¢, 2007) we determined which SWOT (strength, weakness, op-
portunity and threat) factors are present in these organizations in relation to the priva-
te forest management. These factors are given in Figure 5 in the SWOT factor boxes.

In order to assess the SWOT factors by SWOT/AHP model the employees
of the organizations skilled in forestry were asked to make their judgements via pa-
irwise comparisons between four SWOT groups, and within SWOT factors, i.e.,
pairwise comparisons of seven factors of strengths, pairwise comparisons of six
factors of weaknesses, pairwise comparisons of seven factors of opportunities, and
pairwise comparisons of five factors of threats. The estimates from their pairwise
comparisons are given in matrices (Miheli¢, 2007). Here we show only the matrix
of pairwise comparisons between four SWOT groups, where group strengths is as-
signed as S, weaknesses as W, opportunities as O, threats as T.
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All other data and calculations are similar. Calculations were made by the use
of Expert choice program. The results are gathered in the relevant boxes in Figure 5.

The most important strength for the organizations is expert work for forest
owners, followed by local organization, which must be accessible to farmers. Here
we have to emphasize that it is hard to distinguish between farmers and forest ow-
ners since farmers usually also have forests. Due to this fact, interdisciplinary
approach, i.e. forest is a part of a farm, is also important, because forests are in the-
se two organizations treated as an integral part of a farm. Important strength of the
organizations is also wood certification, which was an important project running
for several years and is now in its implementation phase. Many employees consi-
der public counseling, especially in marketing and compensation important.
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The main weakness is employment. There are not enough people employed
in forestry sector in order to support the forest owners in forest management and to
initiate forest owners associations. Employees of these two organizations also put a
lot of energy in proposals of new laws, but their ideas are almost always overlo-
oked, which causes considerable apathy and frustration among the employees. Be-
cause of a lack of funds forest counselors are not regarded as important as their
farm counterparts. Because of the lack of employees everyone has to do everything.
They help each other and thus, their work is not specialized. They work on
everything from dealing with wood certification and education of forest owners to
lobbying for new legislation.

Enhancing the influence on accepting new laws and increasing the number
of employees are seen as very important opportunities. The organization considers
the influence on legislation as an important assignment. They hope to expand their
tasks and gain more money by taking an active role in policy making. The expansi-
on of these organizations depends on new laws that give more weight on forest ow-
ners' associations. Thus, in the future the organizations are focused on activities for
associating forest owners, on promotion of wood and on introducing good practices
from abroad. Professional support to the interests of local associations is a task that
1s very important and also very demanding, as there is needed considerable commu-
nication with forest owners and a lot of paper work. In this sense, the already estab-
lished network of communication with forest owners is an important factor.

The main threats to organizations are posed by the size of the organization.
A very important threat to organizations is bad relations between forest owners and
a decreasing number of farmers as forest owners. Forest owners are very weakly
connected, some do not want to be connected, some have bad experience from the
past and others just do not care about their forest. There is a prevalent opinion, that
farmers are very good forest owners, because they are connected to the forest and
can work in it with their existing equipment. The forest is also an important part of
the farm, and farmers see it as a kind of a long-term investment.

4. Conclusions

The presented approach is new for this kind of social problems in private fo-
rest management. From the methodological point of view it encompasses a combi-
nation of SWOT analysis, analytic hierarchy process, DEXi and analysis of the sur-
veys. These methods are of great assistance with almost all decision making prob-
lems. Some methods considered are rather old and simple, like SWOT analysis, but
can provide us with insight into problems. When using SWOT analysis we are be-
ing forced to think creatively, to look at problems from different angles and to come
up with creative and thought-out solutions to a specific problem.

Methods like AHP and DEXi give us the possibility to take problems, think
about them, compare alternatives and together with other people try to determine,
which of the given alternatives is best, most important, or most desired. Out of a
large pool of data obtained in the interviews with decision makers, through calcula-
tions the optimal alternatives are determined. We must however emphasize that
with mathematical modeling a lot of attention has to be given to content, analysis
and critical evaluation of the criteria used.
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Both AHP and DEXi use hierarchical decomposition for developing decisi-
on models. The structure of attributes is identical, but the methodologies use diffe-
rent techniques for describing the options and aggregating the values of input attri-
butes into the final result. The AHP uses comparison matrices, while DEXi is ba-
sed on decision rules that aggregate qualitative values. When comparing the results
of evaluation, DEXi gives very comprehensible symbolic results, while AHP pro-
duces a numeric evaluation. So the DEXi method evaluates several factors with the
same values, while AHP determines a unique value for every project. The results
of evaluation with both methodologies were almost the same, excluding cooperati-
on in elaboration of forest management plans. DEXi with its qualitative values is
suitable for modeling problems that are by their nature qualitative and would be
difficult to describe with numbers.
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PO3BUTOK IHHOBAIIHHOI'O HAITPUEMHHUITTBA
B YMOBAX TPAHC®OPMAUINHOI EKOHOMIKH

JocnimkeHo 0coOIUBOCTI PO3BUTKY IHHOBAIIHOTO MiAMPHUEMHULITBA B KOHTEKCTI
nepediry TpanchopMalliiHux mporeciB B ekoHomikax kpain €C, CIIHA Ta Ykpainu. AHa-
T3yEThCS CUCTEMA JIEP’KaBHOI MIATPUMKH 1IHHOBAIIHHUX MiAIPUEMCTB, CTBOPEHHSI CIICIIi-
aJTI30BaHUX MIPOTPaM PO3BUTKY Ta BUKOPUCTAHHS 1HKYOATOPHHUX TEXHOJIOTIM.

Kurouosi ciioBa: iHHOBAIIsI, IHHOBaLIHE TIANPUEMHHUITBO, HAYKOBO-TEXHIYHUH 1H-
KyOarop.

Teacher O.A. Zilhalova — Transcarpathian branch of Kyiv Slavistic University

The innovative business development in conditions of transitional economy

The characteristics of innovative entrepreneurship development in the context of
transitional processes in the EU, USA and Ukraine economies are studied in the article.
The state support system of innovative enterprises, the establishment of specialized deve-
lopment programmes and the usage of incubation technologies are also examined.

Keywords: innovation, innovative entrepreneurship, science and technology incubator.

Micrie 1 3Ha4YeHHS MaJIOTO IiAMPUEMHHMIITBA B TpaHCHOPMaIliiHIN eKOHOMI-
[l BU3HAYAETHCA TUM, IO 11€ OCOOJUBUNA CEKTOP €KOHOMIKH, KM CTAaHOBHUTH OC-
HOBY JIpIOHOTO BUPOOHUIITBA, 3/IIMCHIOE MIBUAKY OKYIHICTh 3aTpar 1 IIUPOKY CBO-
00Ty PUHKOBOTO BHOOPY, BU3HAYAE TEMITH EKOHOMIYHOTO PO3BUTKY, CTPYKTYpY Ta
aKicHy xapakrepuctuky BBII, 3a0e3neuye HacuyeHICTh TOBapamu, MOCIyraMu Ta
JOIATKOBUMH pOOOUMMU MiciisiMU [5].

Po3BUTOK Manoro ta cepeHbOro MiAMPUEMHHUIITBA € HEOOX1THOIO YMOBOIO
nepexoay BCl€l eKOHOMIKM Ha PUHKOBI 3acCajii TOCIIOAapIOBaHHs, €(EeKTUBHOI pec-
TPYKTypH3allii BUPOOHHUIITBA Ta MIINPUEMCTB, PO3B'SI3aHHS MPOOJIEM 3alHSITOCTI,
3pOCTaHHS PIiBHS JKUTTSI HAaceJeHHs. be3 pO3BUTKYy Masloro MiANpHEMHHIITBA HE-
MOJIMBE (POPMYBaHHS CEPEIHBOTO KJacy, TOOTO CTBOPEHHS HaJIMHOIrO (yHJa-
MEHTY JE€MOKPATUYHOIO CYCMUIbCTBA. Manuii Gi13HeC Mae HalHMK4Yl 1HBECTUIIIHHI
noTpedu, XapaKTepru3y€eThCsd HAMMBUAIINUM 00iroM kamitary. CBITOBUH JOCBI MO-
Ka3ye, 110 BiH 3a0e3euye y aBa-TpH pa3u OUIbIly eEeKTUBHICTh BUPOOHHYMX Ka-
MITAJTOBKJIA/ICHB 1 32 00CATOM KOIITIB, 1 32 TEpMIHOM Bijaadi [7]. Y pamkax puHKO-
BOi TpaHcdopmallli Aep’kaBa Ma€ OCHOBHHUM 3aBJaHHSM I€peXiJl Ha 1HHOBAIIWHY
MOJIENIb PO3BUTKY 3 METOIO 3aBEPIICHHS CTPYKTYpPHOI MepeOyJ0oBH €KOHOMIKH 1
MIPUCKOPEHHS TEMIIIB ii POCTY, TOCATHEHHS! BUCOKOI KOHKYPEHTOCIIPOMOKHOCTI Ha
CBITOBOMY PHUHKY ILISXOM 30LIBLIEHHS YaCTKH €KCIOPTY BHUCOKOTEXHOJOTIYHOI
NPOIYKIlli B MOro 3arajibHiil CTPYKTypi, MOCTYHOBE 3a0e3MeueHHs HEOOX1THHUX
TEMITIB IMITOPTO3aMIIIIEHHS, PO3yMHOT'0 BUKOPUCTAHHS BCiX pecypciB. Biache ue-
pe3 1ie BUHUKAae HeOOX1IHICTh aKTUBI3allll IHHOBAIIIMHOI IsUIbHOCTI B MajJoMy Mij-
NPUEMHUIITBI, @ TAKOK YTOYHEHHS 1i €KOHOMIYHOi cyTHOCTi. ToOTO, B IbOMY BHU-
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