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Structural Model Of Land Use Change In Protected Area:
Case Study at Kerinci Seblat National Park

Nurul Anwarl, Arcli Novra2 anrl Muhammad Ri,lwansyah3
rDepartment of Economics and Development Studies Faculty of Economics

Universitas Jendral Soedirman, Indonesia.
2Faculty of Livestock Universitas Jambi, Indonesia.

3Department of Economics and Development Studies Faculty of Economics
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ABSTRACT
lris research aims to identify the driving forces olland-use change to estinrate deforestation level and its
,npact on land-cover of the buffer zone of Kerinci Seblat National Park (KSNP) area, in central Sumatra.
:conometric model for land use change bloc using tlie Discrete Choice Model, while Triangular System
''1odel for deforestation and degradation bloc used the estimation technique of Seemingly Unrelated
?,egression. The results indicate that commodity conversion was significantly influenced by micro
' r-iables such as output and input prices, while nracro variables especially demographic factors
.:nificantly deterntined land use change. Decline in delorestation has a negative irnpact orr buffer zone
:,rd-cover and positive irnpact on national park land-cover. The tradeoff between these two needs a

:::ermination of an ideal proportion of buff-er zone land-cover of national park area. This research
:;;rcludes that the management of the national park should consider the socioeconomic progress
-.:luding regional Iand-use and land cover change ofbuffer zone.

iievrvords: Land-use, land cover, nricro and nracro variables

.. Introduction
;.National Park is a protected area fol the pLrrposes of ccosystenr conscrvation and recreation or irr a

--:'rdel definition, an integrated systenr of natural conservation nranagernent, tourisrn park, sea park, and
-:ragement of production forest with integrated nranagement. Kerinci Seblat National Park is the largest
-'::onal park in Sunratera (1375 nrillion Fla) arrd r.vas launclrcd by thc Dccrce olMinister of Forestry No.
--. Kpts-ll/95 on l4 October 1995. Tlre iast-growing regional econorny has increased pressures on the
::.-x. Moreover, different perceptions among regional governnrents about tlie national park and its buffer
:-:,e ltave triggered ecortontic developnrent conrpetition anrong provinces. West Surrratra and Bengkulu
:-:rinces irrtend to develop plantation in the areas surrounding the park by building road infrastructure
.::css and around the park. However, Janrbi Province relies on the park for protecting water storage area.

Scriecu (200 l) says tlrat land use change or lancl exparrsion carr bc a proxy lor delorestation lcvel of
:- area. Deforestation refers to tree cutting of fbrest area and conversior.r for other purposes, nrainly
.:::;ulture (van I(ooten,2000 in Briassoulis,2003). According to [rWl arrd CWI (200 l), deforestation is
.-: cutting offorest cover and permanent Iand conversion fbr other purposes. They further define forest
-:-;adation as the decrease in tree density and/or the increased degradation in fbrest resulting in the loss
.::rrest products and ecological services offorest. Andersen (1996) states that there is no consensus on
-::ro-level explanatory variables an empirical niodel should cover. Literature on household-level
::::.omic theory uses expansion of agricultural land as a proxy of deforestation and a parameter in the
-- ':ng forces ofdeforestation decision change (Scriecu,200l). Interaction among deforestation agents'', often been a constraint in identifling deforestation driving forces. Therefore, Angelsen et al. (1999)
:'..ifies the forces into three specific factors: (l) deforestation sources (such as small-siale farurers,
-- 3itors of forest products - wood in particular, livestock owners, and those dealing with forest
;-::rachrllent), (2) local-level deforestation forces (related to decision paralneter and agent
. -.:acteristics) and (3) macro-level forces (policy ancl trend or structilral factors).

Conceptual fi'atrework to design the process and approach to deforestation model according to
--::lserrandKairnowitz(1999)includes5variables:(l) rnagnitudeand(2)locationofdeforestationas
:.::ndent variables, (3) agents of deforestation that inclucle individuals, households or companies
-.:,r'ed in land use change, (4) choice (decision on land allocation that deterrnines deforestation leveI of
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main agents and groups), and (5) agents' decision parameters (variables directly influence agents'
decision but are coming from extemal factors).

The broad objectives of the present study is to find out the impact of socioeconomic development on
changes in land cover of the buffer zone of KSNP. While specific objectives are to identi$: (1) the
driving forces of land use change and inter-commodity conversion pattern and land use surrounding
KSNP; and (2) the regional socioeconomic irnpact and agricultural land expansion on land cover change
in the buffer zone and KSNP area.

2. Moclelspecipication
The model consists of three blocs: conrnrodity selection, dynamics of land use and deforestation and

degradation of the national park. The model of land use change is a modified discrete choice model that is
able to represent general situation choice (McFadden, 1978; Hensher, l98l: Anas, 1982 in Briassoulis,
2003). Discrete statistic nrodel was nrodified to estimate land use change by the following Seerningly
Unrelated Equation (SUE):
2.1. Commodity choice bloc (l-12)

PLAKi =cro.i * crlROIKi + cziPVKTi + g3;PUSEi + o.a;SKBD + cr5;RAWTN + cx,6iPAGC +
cx7;PAGE + a6;PWRE + o,e;PTRE + crroiDKAWl + crrr.iDKAW2 + crrz;DESE +
cr13 iKRIS + sr+.tYEAR + er-r:

2.2. Land use dynamics bloc (13-22)
PUSEi :00.i + pTECOG + prlPOPG + BIPOPD + B4;SSPTi + B5;RAGWA + B6iRPFER +

BT.;PAGE + Br;PTRE + B9.;PACC + B,o IDESE + p,, IKRIS + B,r;YEAR + er3-2r

PFOR : IOO-XPUSEi
To explain the relationship between economic growth, deforestation, land cover change, and
degradation of KSNP, recursive Triangular System was employed.

2.3, National park deforestation and degradation bloc (23 -27)
ECOG =6r.oo* 6rorECOS +6rozLABS +6ro3GEXS + 6roaCRES + 6rosPUKC +SrooCRES +

6r oTPSRE + 6r osPTRE + 6r ocPRDE + 6r ToECOCR + 6r TTDESE + 6r TzKRIS + 6r r:YEAR
+ e22

DEFO = 6z.oo * 62orECOC + 6zozECOS + 6zorPOPD + 6uo+UNEM + 6:osRWIND + 6zooRPFER +
62o7PAGE + 6:osPTRE + 5:oqPAGC + 6z ToPTEM + 6: r TDESE, + 6z r:KRIS + 6: r:YEAR
+ e23

DEGHS:6:.oo*6jorDEFO+6:o:ECOC+6:o:ECOS+Sio4RHTLU+6roslNCP+8r.ooRKBMT+
51o7LHPHS + 6rosPEVE + 6:oqPERS + 6r ToDESE + 6: TTKRIS + 6r r:YEAR + eza

RHSTN:6,r.oo*64.orDEFO+6+o:DECHS+6.10:ECOC+6+o.rECOS+5+oslNCP+6rooRKBMT+
64.o7LHPHS + 64 oePEVE + 6a oqPERS + 6,r ToDESE + E4 I rKRIS + 6a TTYEAR + ezs

DECTN :6s.oo * 65.0rDEFO + 6sozDECHS + 6soiECOC + 6so.rECOS + 6sosRHSTN + 8s.oolNCP

+ 6soiRKBMT + 65o8EXHKS + 6soqPEVE + 65roAGRE + 6r,,pgSE + 8s.rzKRIS +

5s.r.,YEAR + ezo

The model was estimated by Seerringly Unrelated Regression (SUR) rvith SAS 6.12 program.

3. Results and Discussion

3.1. Driving Forces of Agricultural Commodity Production
Factors affecting demand for land to produce food and plantation crops are presented at Table I and

Table 2.

3.2. Food Crop Commodities
The increased ratio of food price and fertilizer price indicates the expected profit of food crops by

farnr households. This will be responded positively by expanding agricultural land. Due to land limitation,
unproductive and low-priced comrrodities will be converted to food crops. This could be the source of the
significantly decreasing area of cassava and soybean. On the contrary, land for rnaize production
increases due to increased productivity. Increased productivity rvas also perl'ormed by dry land paddy,
peanut, cassava, and swect potato. In tlrc cascs ol'wctlancl ;radcly arrcl soybcan. tlrc increase in prodLrctivity
was responded by reducing land fbr these crops. Therefbre, the clevelopnrent ofthese crops can be used to
reduce pressure on land.
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The area of wetland paddy increases along rvith the increase in wetland area. However, the increase
in dry land area reduces the area of dry land paddy. This could be due to the fact that dry land is mainly
used for other crops such as vegetables and fruits (horticulture). The increase in input prices such as

capital (interest rate) and labor wage in general was responded negatively by reducing input-intensive
crops and convefting it to less input-intensive crops such as cassava.,Cassava can produce without
intensive inputs such as fertilizer and labor.

Development financing through public sector (development expenditure) as well as private sector
(agricultural credit) generally do not give significant impact on the area of commodity production, but is
responded differently by each commodity. The insignificant irnpact of the change in agricultural credit
allocation on crop pattern indicates the lorv intensity of the use of agricultural credit for food crop
production. Tlre increase in development expenditure has signilicant negative inrpact on peanut
production. The quite significant inrpact oldeveloprnent expenditure is shown by expenditure in water
resottrce and irrigation that is able to expand the alea ol peanut and soybean production. The increased
accessibility to larrd has significant inrpact on the expanded wetland area.

Table I Est Its of the Dr fFood C Land Use

Note: Bold and italic letters indicate significance at significance level of 907o (P < 0.10)

Regional difference in the area of comrnodity production is generally significant and indicates the
tendency of regional food production. Wetland paddy is rnainly grown by farm smallholders in West
Sumatera and Jambi. This is revealed by two regencies in West Surnatera (Solok) and Jambi (Kerinci)
that serve as provincial rice bowls. Bengkulu is donrinant in dry land food crop production such as dry
land paddy, maize, peanut, soybean, and sweet potato. Its difference r.vith other provinces is highly
significant.

Econornic crisis and the irnplernentation of regional autonomy generally give negative impact on
land use change for food crop production. The significant decrease in the cultivation area due to crises is
observed for dry land paddy, while decentralization leads to significant decrease in the cultivation area of
maize and peanut. This could be due to conversion offood crops to horticulture crops'(vegetables and
fruits). The negative impact of crisis and decentralization does not considerably influence changes in food
cropping pattern because the areas ofnrost crops increase every year; maize area increases significantly.
The unsuitability ofland for soybean production and the low value ofcassava lead to decreased area of
these crops during I 994 -2003.

Rermatron orces o

Variable
Area ol Food Crops

Wctland
oaddv

Dry lanc
oadclr Maizc l)canut Soybean

Swcct
Potato Cassava

lntcrccpt

Pricc Ilatio
Productivity
Ratio of r.vct to dry
land

lnterest rate

I)lanting Wagc

Agricultural Credit

Agricultural Costs

Water Expenditure
Transportation
Expend.

Dummy West Sumatra

Dummy Jambi

Decentralization

Crisis

Year

-4187.399

0.8 t5 t

-1.6r04

2.6050

-0.1729

- l .0761

0.t326
-0.4750

0. r 528

0,2223

I 6.6346

3. l26l
-1.69t4
-0.534 I

2.0968

-3037.422

t.0276

0.0025

-0.232t

-0. t 363

-r.t3t4
0.022t

-0.r 193

-0.2380

0.0606

-5.71 78

0.6648

-0.5206

-2. I 622

r.5258

2tt00.99(;

t.6892

0.474 I

-0. I 622

-0.0986

- L0[t78
0.01 44

-0.0826

0.0029

0.0537

-5.2980

-3.22 I 0

- 1.6s24

-0.30 r0

1.4065

3 56.,5970

0.0449

0.2868

-0.0736

-0.01 94

-0. I 893

0.0004

-0.0508

0.0644

0.0 r 20

- r.2086

-t.t 154

-0.32 58

0.2245

0.t'797

I17.466
3

-0. l 658

-0.5967

-0.0847

-0.0029

0.0006

0.01 28

-0.0781

0. t 077

0.02 r4

-0.8954

-r.0233
-0.3276

0.0 t46
-0.0576

-361.9376

0.66 r 9

0.0343

-0, I 776

-0.0 t 40

-0. r 302

-0.0003

-0.0386

0.0598

0.0244

-2.665t
-1.9427
-0.3809

0.293s

0. I 829

s07.920
0

-4.8772

0. r 735

-0.1429

0.0r l2
0.0782

-0.021 5

-0. r 820

0.1231

-0.0455

-1.39t 3
-0.t423

0. r 640

-0.586 r

-0.2510
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3.3. Plantation Commod ities
The area of plantation comrnodities in general increases as the price ratio of output to fertilizer

increases. However, only coffee shows significant increase. By contrast, cinnamon shows a significant
decrease due to increased price ratio. This could be due to its characteristics of whole-kee cutting. Higher
price encourages production; however, the exploitation of cinnamon is not followed by replanting; this
results in significant decrease.

The increased productivity ofplantation area helps inhibit expansion because increased productivity
is followed by decreased area of all commodities. The significant increase in plantation area is not
accompanied by increased area of individual commodities; the significant decrease in the area of rubber
indicates that the area development of tlris commodity has been very slow and even decreasing as

compared to other plantation commodities. The increased interest rate and agricultural wage have
negative impact on labor-intensive crops such as coffee, palm oil, while the use of agricultural credit for
commercial plantation such as palm oil boosts significant increase in palm oil plantation area resulting in
the decreased area of other crops. Financing through development expenditure in agriculture, water
resource and transportatiorr do not give significant impact on changing commodity production pattern.

Based on the significant regional difference, competitive plantation commodity (dominant
commodity cultivated by farm households) of individual proviuces can be identified. Rubber, palm oil,
and cinnamon are superior commodities in Jambi, coffee in Bengkulu and coconut in West Sumatera. The
economic crises triggers output price increase, but is not accompanied by input price increase. Therefore,
it does not lead to significant decrease in the cultivation area of individual commodities. Conversely, after
decentralization, the area increased again but cinnamon. The significant increase in the cultivation area of
palm oil after decentralization could be the main driver of increased commodity cultivation area.

Tabl, Esti ion R Its he Dri of Plant Comrnodity Land U

Note: Bold and italic letters indicate signiticance at significance level of 90,% (P < 0. l0)

3.4. Land Usc Changc
The drivirtg lbrces to Iand usc change in tlrc arcas sirrrorrrrrling lhe park curr be seen at Tablc 3. l-and

ttsc cltaltgc is irrllrrcncccl by ntltcro litctors (ccorrorrric grrr$,tlr arrtl stItrcturc ilncl clernogruphy), nricro
lactors nrainly input price (t'ertilizer and labor), financing policy (credit and developnrent expenditure)
and tinre (crisis, dccentralization and ycar). Iivcn tlrouglr ccorrornic grorvth docs not significarrtly
inlluence land use, but it is responded ditlerently by land usc.'l-he irnpact olincreased population can be
seen at the significant increase ofland use for plantatiorr and ponds, and increased use ofwetland, pasture

c 2. Estimation Results o 'orces of Plantatron SE

Variable
Area of Plantati on

Rubber Palm Oil Coconut Coffee Cinnamon

Intercept

Ratio of,l-O Prices

Productivity

Area of Plantation

Interest Rate

Wage of Fann
Laborer

Agricultural Credit
Agricultural Costs

Water Expenditure
Transportation
Expend.
Dummy West
Sumatra

Durnmy Janrbi

Decentralization

Crisis

Year

95.7 429

t.7494

-0.8469

-3.2904

0.7829

1.8643

-0.2344

0.0986

-0.48 r 9

0.4633

-34.481 I
52.42s0

2.7 503

- r .8778

-0.0262

t022.815
2

0.4636

-0.7153

-0.0820

0.0447

0.3472

-0.0455

-0. r386

-0. r r04

0.0222

7.8605

-t.6922
r.1603

-0. I 379

-0.,s092

-93 r3.4 r 60

2.2497

-t.73t9
-0.7140

-0.2261

- l.8064

0.48 t 5

-0.2393

0.37 66

0. r 099

3.i891
I l.-144 I
6.679 I

-0.8420

4.6542

-6343.5437

/.555-t
-42.53 92

-0.t749
-0. l 856

-1.1006

-0.0324

0.0478

0.7870

-0.2 r35

- 16.9 t 53

--t 8.0022

3.7399

-2.1142

3.20s4

-5625.7038

-0.5764

-t s.s669

- 1.2697

-0.0886

-2.0021

0.00s7
-0.2735

t.0679

0.0344

4.6941

25.6453
-0.3969

-3.2465

2.83 5 t
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:nd firllow land due to irtcreased population density. The significant increase in plantation area triggered
:y' increased dernand for land due to population pressure is not only converted fronr forest but also from
:,;lter land, particularly wood plants area. This could be tlre source of significant decrease in wood plants
:rea, Significant increase irr ponds ntainly comes from similar land that is easier to convert such as
.;etland and swamp area. For non-agricultural purposes (housing and settlenrent), significant increase is
:ie to increased number of households.

Significant land use change occurred due to changing role of agricultural sub sectors such as
.:creased dry land and plantation by the increased sliare of food crops and plantation in regional Gross
Jomestic Product. Significartt clccreasc ol'pasturc duc to irrcrcasccl sharc ol'livestock production implies
:-: degradation of pasture as the consequence of increased runiinant livestock population such as cows,
::lthlos, and slreep. A quite worrying tincling is that thc incrcascd slrlrc of agliculture in CDI) is
,:cotttpalticd by signiflcant incrcase iu tallow land.'l'liis coulcl be due to lirct that the increased share of
::restry sub-sector is achieved through fbrest exploitation and tlre degradcd tbrest area is left fallow.

lncrease in input prices such as labor wage and l'ertilizer is rcsponcled diffbrently but in general
-3.reases cultivation area. lncrease in labor wage significantly reduces wetland cultivation and the
:agnitude of households converting to dry land crops encourages the extensive use of dry land
:":ticularly for crops that do not require a lot of family labor. On the contrary, increase in fertilizer price
:::ourages high-value and high productivity food crops such as wetland paddy. Hence, wetland paddy
:;r3ases significantly, while dry land paddy decreases. Changes in the allocation of development

:;.1:enditure and agricultural credit, though not significant, but in general promotes Iand expansion by
,::reasing area of individual crops and reduces fallow land. Negative impact is also observed on the
-:r'eased fallow land as allocation of development expenditure increases.rf

esoIV

Land Use

Wetland Dry land Carde n Pond Pastrrre Wood plant Fallorv Srvamp
Settlerne

nt

lnrercept

Eco*omic Growth

Population Crowtlr

Population Density

!{rrn of Households

Srare of sectors

t'4e of Labor

Fcrtilizer Price

Scnpn Price

Itod Price

Agriorltural Costs

Tasportation Costs

R.cg. Dev. Expend.

.4gricultural Credit

Decentralization

Crisis

Ycar

-7r8.1

0.104

-0. r 09

0.097

-0.059

-0.52 t
t.409_

0.075

0.046

0.009

-0.20 r

0.35 t

0.358

2t99.8

-0.239

0.096

0.027

0.5s0

1.t 95

-3.356

0.257

-n )?)

-0.030

Lil8
-1.310

- l .099

-t06l.l
0.037

L7l7
0.024

t.336

-0.547

r.9 r0

0.62;
-0.060

0.023

- l .906

-0,940

0.530

-t7.468

0.001

0.045

0.003

' 0.003

-0.0 l9
0.079

0.004

0.000

0 000

-0.030

.0.049

0,009

- l 0.373

0.038

-0.025

4.0t5

-0.467

-0.040

-0. I 75

0.038

-0.00 I

0.005

-0.076

0.349

0.006

-9t7.284

0.260

-1.2 I 4

0.075

-0.489

-0.496

0.593

0.276

0.13r

0.034

-0.7 l3

3.490

0.458

-722.3

0.t77

0.257

0.t93

0-6s2

-0.t47

-0.399

-0.14;

0.082

0.033

0.602

1.465

0.342

77.66t

-0.033

-0.097

-0.01I

0.090

0.1 75

-0.795_

0.1 34

0.002

-0.007

-0,36'7

0.359

-0.040

-33.231

-0.031

0.044

-0.007

0.060

-0.038

2.66;
-0.1t6

-0.008

0.001

0.56 r

-0.500

0.0 r3

'':::: Bold and italic letters indicate significance at significance level of 90% (p < 0.10)

Crisis and decentralization do not have significant impact on cultivation land use, but in general
-:.iidual cultivation area decreases. This could be the root ofunobservcd significant land use change
:--.rg the research period. In general, land use for agriculture, housing and settlement increases implying
---:: lorest conversion increases from year to year.

-:.5. Economic Crowth, Deforestation, and Degradation

The relationship between economic growth as an impact of socioeconornic development rvith the rate
:: :eforestation and degradation of national park can be seen at Annex 4. The increase in economic

--:.i1h encourages land use by converting forest and degrading national park, but is able to reduce the
::-i degradation. This indicates 'trade-off in developrnent particularly between economic and
:-.':onn']ental aspects where effbrts to improve welfhre leads to increasing pressure on environment.

Table 3. Estimation Results of the Dri Forc fLand Use
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Economic growth leading to increased degradation of buffer zone will endanger the park itself. The
relationship between deforestation and degradation of buffer zone and degradation of the national park
indicates that accessibility constraint to public resource, in this case national park, will increase
deforestation in non protected area. Another cause could be that the decrease in public land such as open
access forest and buffer zone will encourage people to shift resource use to state property. This condition
leads to the need for a certain ratio of forest cover in buffer zone with an ideal area of hational park that
can provide positive inrpact on economic growth and national park conservation.

Whether the relationship among these variables has significant impact and other factors that may
influence them are presented at Table 8. Economic growth that is measured from production approach at
constant pr'rce shows that it is significantly affected by economic structure, labor force structure, and
regional economic growth. The higher the contribution of agricultural sector in regional GDP, the lower
the regional economic growth. Neveftheless, the increased number of labor force in this sector
significantly increases output growth. This implies a dilemma in economic development where increase
in agricultural output will Iower economic growth, but if it is constrained, it will decrease labor
absorption. A possible solution is to develop agro industry that has forward and backward linkage to other
sectors, thus increased agricultural value added and employment creation. Provincial economic growth
has significant impact on regional economic growth as increased economic growth in provinces is

followed by regional economic growth.
Another factor that needs more concern to foster regional economic growth is the structure of

government expenditure and income. The increqsed proportion of routine expenditure during
decentralization - as an effort to increase the proportion of regional original income through various
retributions, decelerates economic growth. The indication of ineffective regional autonomy in fostering
econornic growth is that growth after decentralization is lower than that in the period before liberalization.
Another explanation could be that the impact of crisis significantly decreases economic growth.
Allocation of sectoral development expenditure such as increased allocation for knowledge and
technology and transportation has positive inrpact on economic growth, but increased allocation for
regional development sector has negative irnpact. The financing allocation of private sector should also be
taken into accoLrnt because increased credit allocation for srnall and mediunr enterprises and the use of
credit for productive purposes (investment and rvorking capital) are able to promote economic growth. In
general, though not significant, output grorvth has increased during the research period.

Economic and population growth, increased share of agricultural sector and allocation of agricultural
developnrent expenditure have significant inrpact on regional dcfbrestation. The sanre thing applies as the
irnpact of econorlic crisis where translbrrnation ol non-agricultural labor to agricultural labor leads to
significantly irrcreasing conversion from forest to other purposes, rnainly agricultr.rral cultivation. The
increascd dcnrand I'or land will first be nrct by using lirllow lancl ratlror than lorest.'[his is indicated by
the fact that increase in this type of land is able to significantly decrease regional defbrestation. Increase
in agricultural financing allocation (credit arrd developrrrent expenditure) and increased accessibility to
land (transportation) also encourages forest conversion. The big rrurnber of significant factors causing
forest conversion significantly increases deforestation from year to year.

Decrease in land cover area or regional degradation increases significantly as the share of ag':iculture
in regional CDP increases. Difi'erences in the pcrccption ol'trsing tlre arca also have significant inrpact. In
West Sumatra and Bengkulu that prefer to utilize the area for econon.ric purposes, the degradation of
buffer zone is bigger tlrarr that in Jarnbi tlrat pcrccivcs thc ;rnrk ls il sorrrco ol'rvator sup;rly. 'fhc irrcrcascd
awareness of environment by local govel'nnrent in particular, is an iurportant issue to protect the
increasing degradation of buffer zone, indicated by the allocation of environmental developrrent
expenditure. The irrcrease in tlris expenditurc rvill havc signilicant iurpact on lbrcst degradation of tlrc
park buffer zone, The economic crisis during rvhich living costs and dit\cu\ty to get job enlarges brings
about people to exploit the buffer zone to get forest resources. This could be the cause of significant
degradation. Degradation can be significantly reduced after decentralization. The more dominant
supporling rather than restraining factors to regional degradation leads to the significant increase in
degradation during the research period.

The increased degradation of the national park leads to significant decrease in the ratio of forest
cover of buffer zone to national park area and vice versa, decreased degradation will significantly
decrease the ratio. This is the consequence of the decision of utilizing other areas and buffer zone; when
the benefit ofutilizing other areas is reduced, people will shift to the buffer zone. Decreasing resources in
other areas will bring about people to use the buffer zone, which is highly important in natural
conservation. Similarly, the increase of agricultural share will significar.rtly decrease the ratio of forest
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cover ol- bul'ler zone to the national park in cach lcgion. 'l-he increased degradation of bufl'er zone
decreases this ratio during the research period though not significant.

The imperative function of buffer zone is reflected by the fact tllat the increased ratio of buffer zone
ro the national park decreases the park degradation, though not significant. Regional deforestation and
buffer zone degradation that do not match the park degradation again indicates a tradeoff in regional
:esource utilization. High awareness of the key function of protected fotest is seen from the increased
environmental development expenditure that is able to reduce the park degradation and the consensus
among stakeholders, local governments in parlicular, to improve the park conservation in 2001 that
significantly reduces the park degradation. Significant increase in the park degradation was observed
Curing the economic crisis in the research period.

{. Conclusion and Policy Implication

-1.1. Conclusion
a) Land use change among commodities and among different purposes represents a dynamic

phenomenon due to regional socioeconomic development.
b) Land use change occurred in a dynamic way in terms that conversion was observed among

commodities with conversion among food crops more dynamic than that among plantation
commodities.

c) The largest land expansion including forest conversion was observed in plantation; therefore,
plantation development has been the main source of regional deforestation,

d) There is a significant association between economic growth and regional deforestation with the
degradation ofthe park and its buffer zone,

e) The conservation improvement of the park and its buffer zone should be integrated with the
improvement in community welfare in order to reduce pressures on land.

4.2. Policy Implication
a) Increased farm productivity could be the solution to increase production and to reduce pressures

on land because there is a negative correlation between productivity and cultivation area.
b) An important factor that needs concern in the national park conservation is the size of buffer

zone forest cover, which is ideal to reduce pressures on the national park because there is a
tradeoffamong deforestation and degradation of bLrffer zone and the park.
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Annex l. Factors Affecting Economic Growth, Deforestation and Degradation of Buffer Zone and
Kerinci Seblat Nationa[ Park

=conomic Growth /PDRB (ECOG)

No Variable Coefficient

1 lntercept

2 Economic structure

3 Structure of labor force

Structure of development
4 expenditure

5 lncome structure
Credit allocation for small and

3 medium enterprises

7 Credit Structure

Allocation of development
3 expenditure, R&D

Allocation of development
expenditure, transportation

9 expenditure

Allocation of development
expenditure, regional

: C development expenditure
'1 Regional GDP growth
'2 Decentralization

:3 Crisis
'1 Year

: 
=-:,onal Deforestation (DEFO)

', l Variable Coefficient

-884.5881

-0.1846

0.1714

0.0436

0.0317

0.0008

0.0656

0.3303

0.0232

0.0006

0.5611

-0.2027

-2.9491

0.4381

lntercept

Regional GDP growth

Economic structure

Population density

Open employment rate

Sectoral wage ratio

Fertilizer real price

Allocation of agricultural

development expenditure
Allocation of transportation
development expenditure

Allocation of agricultural credit

Fallow land area

Decentralization

Crisis

Year

2577fi[;
0,7083

2.3435

0.6129

-0.9209

-1.7695

-5.5874

1.1917

0.0836

0.179'1

-0.9627

0.0915

8.1457

1.2403

of Buffer Zone Forest of KSNP GH

No Variable Coefficient

lntercept

Regional deforestation rate

Regional GDP growth

Economic structure

Ratio of forest to land use

21 90.883;

0.1 690

0.2161

0.9131

0.0085
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6 lncome percapita

Price ratio of firewood to
7 kerosene

'Area of logging authority in
8 bufferzone

Allocation of environmental
9 developmentexpenditure

Perception of the functions of
'10 buffer zone

11 Decentralization

12 Crisis

13 Year

1.4766

0,2152

0.0047

-0.3896

10.3959

-3.0449

8.5782

1.0713

Ratio of Surrounding Forest to KSNP (RHSTN)

No Variable Coefficient

,)

4
A

o

7

oI

0

1 lntercept

2 Regional deforestation rate

Degradation of buffer zone
forest

Regional GDP growth

Economic structure

lncome percapita
Price ratio of firewood to
kerosene

Area of logging authority in

buffer zone
Allocation of environmental
development expenditure
Perception of the functions of

10 buffer zone

11 Decentralization

12 Crisis

13 Year

2599.7639

1.2019

-3.4862

-4.6772

-6.r999

7.5197

-1.0478

-0.0414

1.2208

3.1 028

1.7575

13.5172

-1.1466

Forest Degradation of Kerinci Seblat National Park (DEGTN)

No Variable Coefficient

1 lntercept

2 Regional deforestation rate

3 Buffer zone forest degradation

4 Regional GDP growth

5 Economic structure

6 Ratio of forest cover of KSNP

7 lncome percapita

Price ratio of firewood to
B kerosene

Area of ex-logging authority

9 surrounding KSNP

Allocation of environmental
10 developmentexpenditure

11 Stakeholderconsensus

12 Decentralization

13 Crisis

14 Year

1093.562;

-0.0141

-0.3161

0.0647

-0.0807

-0.0189

-2.5936

-0.0880

-0.0004

-0.1 567

-1.6389

-1.0273

3.5944

0.5560

Note: Bold and italic letters shows significonce impact at 90Yo significance level (P < 0.10)
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