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Abstract
Bethma is a traditional water management custom in Sri Lanka. It is implemented
when a village water supply is insufficient to irrigate all of its farmland. The implemen-
tation of bethma in rural village has been declined recently in Sri Lanka. Ownership of a
private pump and agro-well made it possible to cultivate high profitable crops in dry sea-
son. It lowers the incentive of farmers to cooperate under bethma. The diffusion of pump
and agro-wells and increasing opportunity to get non-agricultural income have raised the

opportunity cost to join bethma and decreased the rent of bethma, which accelerates the
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transformation of bethma.

Key words: Sri Lanka, Transformation, Bethma, Tank, Irrigation

1. Introduction

A traditional tank irrigation system has been
existed in Sri Lanka for hundreds of years (Mahend-
rarajah and Warr 1991). Such tanks can be consid-
ered as common property resources (CPRs) because
every farmer in a community has access to water

from the tank if he has land within the tank irri-

gation system (non-excludability) and the amount
of available water will decrease if others overuse
the tank (rivalry). Bethma i1s a traditional water
management custom in Sri Lanka. It is imple-
mented when a village water supply is insufficient
to irrigate all of its farmland. The available water
in the tank is divided among the farmers under

this custom. Kono and Somarathna (2000) find that

1 Food and Resource Economics Unit, Obihiro University of Agriculture and Veterinary Medicine, Obihiro, Hokkaido, 080-8555

Japan

2 Department of Agricultural Economics, Peradeniya University, Peradeniya, Sri Lanka
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bethma has recently been transformed due to the
rapid diffusion of groundwater irrigation. A subse-
quent field survey has indicated that population
growth in rural villages is also a cause of the bethma
transformation. That is, the expansion of cultivated
areas during the wet season due to the population
growth 1n rural villages has increased the amount
of water use in tanks. We hypothesize that this de-
creases the amount of water in the tank during the
dry season, which has caused difficulties in imple-
menting the bethma custom. This report attempts
to test this hypothesis from field survey data and
identify the process of bethma transformation
theoretically.

2 . Research Method

Sri Lanka has two significantly different cli-
matic zones. The dry zone accounts for about two
thirds of the total land area and the remainder
consists of a wet zone. There are two cultivation
seasons in Sri Lanka, one is the Maha (wet) sea-
son from October to March and the other is the
Yala (dry) season from April to September. In the
wet season, there is a lot of rain in both zones.
But in dry season, there is almost no rain in the
dry zone, whereas much rain in the wet zone.

In order to collect information on bethma, we
conducted extensive survey in the Anuradhapura
district, which consists of many traditional vil-
lages. The district is separated into 17 divisional
secretary areas. Considering available time and
other resources, we selected the two divisional sec-
retary areas of Ipalogama and Kekirwa, which are
located 25 km south and 40 km southeast of
Anuradhapura city respectively. We randomly se-
lected 30 traditional villages from lists provided by
respective divisional secretariat offices. Further-
more, we randomly selected eight farmers from
lists provided by the village leaders of the selected
villages. Historical statistics about bethma, cultiva-
tion areas and population at the village level are
not available in Sri Lanka. We collected this infor-
mation from key informants such as elderly villag-
ers and officials of farmers' organizations in each
village through a structured questionnaire. Because
of data inconsistency and unreliability, we focused

on 44 sample villages in analysis. Our field survey

was conducted between mid April and the end of
September 2001.

3. Transformation of the bethma;
traditional water management custom

An elected village-level body known as a Farm
Organization (FO) in traditional minor tank irri-
gation system administers water released from a
tank. The FO also plays the leading role in steer-
ing village cultivation programs by convening pre-
season meetings. Land below the tank 1s divided
into Puranawela (PW) and Akkarawela (AW)
types of land (Figurel) . PW is located near the
tank whereas AW 1is located around PW and was
developed after PW development.

Paddy has been the sole crop cultivated in AW
and PW area in both seasons. However, diffusion of
water pumps and agro-wells has created some dis-
tinct changes in cropping patterns in many tradi-
tional villages in the dry zone. Farmers who used
to cultivate paddy in dry season has started to cul-
tivate other field crops (OFCs) such as chili and
onion using agro-wells as these crops generate
higher income than paddy. This was accelerated by
the introduction of government policy on crop diversi-
fication in paddy fields in late 1980s. Moreover the
government launched a subsidy program for agro-
wells in 1985. As a result, many farmers construct

their own agro-well and pumps for irrigation.

TN

ank

AW

Layout of Land Use under
Traditional Tank Irrigation
System in Srilanka

Figure 1

Diffusing agro-well is normally located in AW,
not in PW. One reason is soil condition. PW area
is good for paddy, but not good for OFCs. All PW
1s generally cultivated during the wet season, but
in the dry season only one third to half of PW can
be cultivated using the water available in the tank.
However, water shortages during the dry season

render AW 1mpossible to cultivate and occasionally
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the entire PW area cannot be irrigated. Bethma 1s
a traditional institutional arrangement that shares
the cultivable PW area due to available tank water
among farmers during the dry season. The FO,
who selects the cultivable PW and abandons all the
remaining land in the command area, determines
all decisions regarding bethma. The selected PW 1s
now divided equally among the farmers or propor-
tionately according to the holding area of each
farmer (Ijsbrand 1989). The PW holding area per
farm has been decreasing since such land is inher-
ited by children upon the death of parents and sub-
divided into small parcels. In contrast the AW
holding area is larger than that of PW. The culti-
vable crop of bethma areas is normally restricted
to paddy. Interpersonal conflicts that could poten-
tially arise under a drought during the dry season
are avoided by the bethma custom.

If the amount of water in the tank is sufficient
to cultivate all the PW, it is not necessary to im-
plement bethma. If the tanks are empty, bethma i1s
impossible. Some villages apply bethma every year
whereas others do so only once every three or four
years depending on climatic conditions. The survey
data indicated that 15 (34%) villages implemented
bethma over the past 12 years (1990~2001). Eleven
(25%) villages implemented bethma over the past
Tyears (1995~2001). All 44 villages we surveyed
have implemented bethma at least once over the
past 40 years. It is reasonable to suppose that the
implementation of bethma has declined recently.

Table 1

and in the number of farms over the past 40 years

shows changes in cultivation areas

according to the interviewed elderly farmers. The

cultivation area of AW during the wet season over

Table 1 Change of Land Area Cultivated and Number of
Farm Household in Sample Villages®

40 years now

ago
Cultivation area of PW in wet season (ac) 715 70.5
Cultivation area of AW in wet season (ac) 19.5 33.3
Cultivation area of PW in dry season (ac) 474 40.1
Number of farm household 242 103.5

owner and owner—tenant farmer 224 78.3

tenant and landless farmer 1.8 25.2
Cultivation area per farm household (ac)® 6.97 1.37

Note: 1) Average of 44 sample villages.
2) Cultivation area of PW and AW in wet season is divided by the number of
farm household.
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the past 40 years has increased in 28 villages and
remained unchanged 16 villages, respectively. The
average cultivation area in AW has increased 70.7%
from 19.5 ac 40 years ago to 33.3 ac now, while the
PW area during the wet season has not changed.
In contrast, the cultivation area of PW during the
dry season has decreased in 15 villages and re-
mained unchanged 28 villages over the past 40
years. The average PW cultivation area per farm
household in dry season has decreased by 15% from
47.4 ac to 40.1ac over the past 40 years. The PW
area has increased in only one village. This is be-
cause the tank in the village 1s connected to the
canal of Mahaweli irrigation project, which is larg-
est irrigation and settlement project in the dry
zone of Sri Lanka. Thus, the water supply is reli-
able during the dry season. The number of farm
households, which include owner-farmers, owner-
tenants, tenants and landless farmers, has increased
in 43 villages. The average number of farm house-
hold per village 1s 24.2 in 40 years ago compared with
103.5 now. The increasing rate of farm households
is faster than that of the increase in the cultiva-
tion area (PW+AW) in wet season. Thus, the average
cultivation area per farm household has decreased
from 6.97 ac 40 years ago to 1.37 ac.

We assumed that one of the factors involved in
expansion of the AW over the past 40 years is the
population increase in rural villages. That 1s, the
increasing numbers of new farmers who cannot
possess land in the PW have developed AW around
the PW. This has caused an increase in water use
during the wet season and a decrease in the
amount of water remaining in the tank during the

dry season (Figure 2 ). We assumed this has de-

Cultivated PW Area in Dry Season(PWp)
Cultivated AW Area in Wet Season (AW,,)

—>
Number of Farm Household

Figure 2 Change of Cultivated Area in PW and AW

Note: The increasing numbers of new farmers have developed AW around the PW. This has

caused an increase in water use during the wet season (AW,,) and a decrease in the
amount of water remaining in the tank during the dry season (PWp).
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creased the cultivable PW area that has been using
bethma for hundreds of years.

This process of bethma transformation is ex-
plained in Figure 3. In this model we consider the
transformation of bethma as dissipation of rent of
CPRs. We assumed that each village has one tank
and that all farmers cultivate paddy under bethma.
This assumption is realistic because nearly 50% of
the sample villages have only one tank and the
paddy is the only crop farmers can cultivate under
bethma. The horizontal axis in Figure 3 shows the
time or the increase in farm households and the
vertical axis shows the value of the average and
marginal product (VAP and VMP), which can be
earned from cultivating PW areas under bethma
during the dry season from one tank in one vil-
lage. If the number of farm households is F, and
all farmers cooperate under bethma, the rent will
maximize at w=VMP (Awad), where w is the unit
cost required to cultivate paddy under bethma. We
assume that bethma is a custom that distributes
this rent among farmers in villages when water is
scarce during the dry season. According to the ex-
pansion of cultivated AW areas during the wet sea-
son due to population increases, the rent also
gradually decreases. That is, if the number of farm
households increases to F. where w = VAP, rent
will dissipate (Awad=/Aabc). Actually, a popula-
tion increase might cause subdivision of cultivation
areas in PW under bethma and a scarcity of water
during the dry season destabilizes paddy cultiva-
tion in rural Sri Lankan villages. We suppose that
the transformation of bethma in Sri Lanka is simi-
lar to “the tragedy of commons” as described by
Hardin (1968). Furthermore, we can consider that
agro-wells and pumps made it possible to cultivate
high profitable crop such as chili and onion in AW
area, which raised the opportunity cost to join
bethma that can cultivate only paddy under small PW
area. We can understand this shifts unit cost "w" up-
ward and decrease the rent (/A wad) in figure 3 ,

which accelerates the change of bethma further.

4 . Concluding Remarks

The number of villages that implement bethma
is 15 (24%) over the past 12 years and 11 (25%)

over the past 7 years in sample villages. Thus, the

implementation of bethma in rural village has been
declined recently in Sri Lanka.

The cultivable PW area during dry season has
decreased according to the expansion of cultivable
AW area in wet season. We assumed that one of
the factors involved in expansion of the AW over
the past 40 years 1s the population increase in
rural villages. That is, the increasing numbers of
new farmers who cannot possess land in the PW
have developed AW around the PW. This has caused
an increase in water use during the wet season and
a decrease in the amount of water remaining in the
tank during the dry season (Figure 2 ). We as-
sumed this has decreased the cultivable PW area
that has been using bethma for hundreds of years.
The empirical data also support our hypothesis.

We assume that bethma is a custom which dis-
tributes the rent of tank among the farmers in vil-
lages when water 1s scarce during the dry season.
Ownership of a private pumps and agro-wells made
1t possible to cultivate high profitable OFCs in dry
season. It lowers the incentive of farmers to coop-
erate under bethma. The diffusion of pumps and
agro-wells and increasing opportunity to get non-
agricultural income has raised the opportunity cost
to join bethma and decreased the rent of bethma,

which accelerates the transformation of bethma.

VAP

VMP

Figure 3 Transformation of Bethma

Note: The horizontal axis shows the time or the increase in farm households (F) and
the vertical axis shows the value of the average and marginal product (VAP and
VMP), which can be earned under bethma. If the number of farm households is
F . and all farmers cooperate under bethma, the rent will maximize at w = VMP
(Awad), where w is the unit cost required to cultivate paddy under bethma.
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A Study on the Public Functions of Obihiro Yachiyo Public Ranch
by Contingent Valuation Method
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Abstract

The main purpose of this study is to evaluate the public functions of Obihiro Yachiyo
public ranch by Contingent Valuation Method (CVM). The data was collected from mail
survey of an Obihiro citizen.

The estimates of mean Willingness-To-Pay (WTP) was 900 yen per household and
total benefits was estimated around 110 million yen. And it was shown that the facilities
such as restaurant and scenery of pasturage have a positive effect on both WTP and an-
nual visiting rate to public ranch.

It was suggested that the provision of information relating to activities and the main-
tenance of the facilities targeted a parson with children or elderly people were required for

1ts further development.

Key words: Public Ranch, WTP, CVM,

bw, vV —va vEE, ELVRE, Y- H
# REDIND W E W - 7o N HLE RS D A S I BE X

P, TH0EMhE ] 1o [WED | D [P 5 X | THEROEREMHNEE TV 5,
Lotz [LoEME | IcEXEB ERMSOL iz ANHEE RS &, RO G FEREL & SR DR

[l

LA S E R PR EBE G PEE P (B, b riR % ST e

2 WILGPER FHEER T RIS SR R BREERE A 700 5 T080-8555  Abgatd iy L i FHMT

1 Master Course of Animal Production and Agricultural Economics, Graduate School of Obihiro University of Agricultural and
Veterrinary Medicine (Currenty, Hokkaido Government Nemuro Sub-prefectural Office)

2 Food and Resource Economics Unit, Obihiro University of Agriculture and Veterinary Medicine, Obihiro, Hokkaido, 080-8555
Japan



38 NREORES, BHEFA—, #H

] b, BE0LEEX B0, HGAERNIE, B
WAl G, BEAREED, & LTAMEdE-RAM
BRI E YT 2 HINT, SHhs & OB e %
WE L, EHEM LTV AKIETH LRI [5]).

WIAT AT RALESRBEG L, WA OMEPER35km
WALE L, TR v ) E03 2L 2 RIERFI976
ha OAEEBIEG TH 5. [FHEG~O ABEREIZERF
SHEHTH B4, TOHMIIELDL LTS, /AT
NFEE RGO BUNG 3ARTC, WA SRR 1
EHOFRFHREMS bR TVWS. LrL, RBISOHE
IR, R 4 HNCET ARG ENEZ L TH
2%l % A S HED I VR EAEP L 7 ) = — v a Ul
EARMENTE ST, BIGOANEZ 8 FICFEHL LT
5 EEFEVEY, A\TRALE RIS 0% E %5 T 5
213, AWIIHERES & Ol & & O TRAENICFH N 21T
DN H B E VA B,

Z AR TRBCETESFHEE (CVM) ick /AT
NIEFRBIGO RS At IEREE, WIAHRENGRE L
FEET v — M EED SRRERM T 5. TR L
ko, ANTFRAEERKIGAHEET 200 EBADL
<, WEM»oofhaTErEbnTWs, MifiET
b BEILTRD, NTRALERBEG OIS A S
KD EOMISAZ I TOALE I hEH ST T &1,
[EHEGE~ D B O E 24 xRl 252 Th
HETHA.

V7] pri

EFI

CVM (Contingent Valuation Method) &, RAiERY
IR ATRE LI E #1620 & 5 1R & [llEd 2 DI
TN OHEDH BTN EEE (Willingness To Pay;
WTP) ZmhsnthihiEchds. ALHBRBEGREDRN
MIIRERE 2 BORIICE I 2 FiEo—>2 & LT, R I
v az ik (Travel Cost Method: TCM) »3db 5.
TCM Fv 7 ) = — ¥ 3 v HINOFARIBERE & i1 OB
oL 7 ) T — v a VKEEP IR R EKRES DI
SR e 2 R A IS FFi o 2 TETH 5 DITH L T,
CVM WAL ICFHEI L & 9 T 2B /LA /RL, Th
XL TO WTP ZEHICH S 9 & WD LD &
<, TCM TRl mTRE 78 IF 2 2E BRI A A g 1 n 2 < IER]
HIMfifE &FHECE 2L 05 2 ) » b &FD,

CVM o E R HikiE, BAaShiH LT
YES/NO [B[&% 1 XU E, €200 WTP Z2E X H
9, 1B 2 BoREE 2 v a, 2o 2 iR,
HERTER ISR TS B O R o s 2 BElE 2 IRGEIRED B 5
P, B H 1 BeRE 2 ORI Ic iR L TiEMch 5
TEPS, BET v — M EHES DB~ D EEE

EREL T BN 2 BoBIREEH - 7.

BRI EM oM, wIATH» S DPike o R i
KO BHEDKID» SBENELT L EAMEL, 0
BREE LA 2 7otV 5K FA - Th KO AT
Bicmiare, 858, KHAOFERE 11 Kbz o)\
TRAEERBIGD AR & L.

1 BB 2 R EN S D F— 4 ZHVWTO WTP o
ElTld, Hanemann[4]D 5 v ¥ aihEFIVEREHY
5. SV FLHIHEF VTR, BIEZEOHERIHE
TREISES Y L IS AT RE SRR AN 5155 L IRAET 5.
Z LT, HEEIEYES EEZ ORI, NO L&A
1O LD bEWIESIT YES &%, Hiogaic
NO &A% EHET 5.

LSEOSNH TR, NTRESSOBRENBAEDIREQ,
MmHQ NEF(LT 2 DA IS 2 HUG BRI 4 DAl E 4
i 5. CORHAAD (RIEZHD) hHBEKUN, L
Tk D ITBEARES Y V ERATRELE ) e iIThin G
ET5.

U, =V(Q,,C,M) + ¢,
(L CREEHEOFEARE, MEFgekd) (1)

ZLT, HEEHCALGEBHOoAHZRRLCLE,
YES EZEABMERIILINDE ST 5.

Pr[YES]=Pr[V (Q,,C, M - B)+ &, >V (0,,C, M) +¢,]
=P (Q,,C, M) -V(0,,C, M) > 5, -5,

=1-G,(-AV) (2)
rtZL, AV =V(Q,,.C,M)—V(Q,,C, M) :
=&, =&
G,() 3 n O RTREEHE R
ZCT, nMaVRT 4y OIS EIRET S &,
(H)RXFe vy rEFLERD, DTOLSIcFKENE,

Pr[YES]= {l + exp[- AV ]} (3)

F7, SHHBRHOZE (AV) BEL2 ks, DT
DI IE L.

AV =a+x;f+p,,InB (4)

i la, BRIHEESNE NS A =4, x: 3REE1DE
Py bvchy, (3N TESNLHERE S LITRALE
ZHOWT NI 2 =5 DHEEZITS. CVM I3, #EEsh:
NG A=y h5, g WTP(median WTP) 8 & U
i WTP (mean WTP)Z:k® 5. thitfd WTP &, [
EHED0% D HEREICH LT YES &[01E5d % WTP Th
D, (3)ATREINBMHEFREZ05EBL TEITLDKDS



(AR SR 12 & B A AT RSB BAIS O L 4R I HERE O RRAM 39

ns. FHE WTP B EE OPIHS WTP 2% L
Ty, (HRAEREICOVTHERKETHENTSC
LICKDRDLENTE S,

TF—4

STV Ie T — 5 3 A RE/GR E Lic#E T ~
F—rHRAE»SINE L, A0 TH D, HIAT
HERE AL O MR LGRS 2 B hiic ko
TEBITH v 7V Uic, T OMERIGHIIENE 2 2 Bl
WS, $EEBRXAEEAICHIE L, & 5lcz 0
X7 o A AITER ANE RIS 52 55 TH 5.

TV — N EDIAZ20014E10H TR T 2. D
FEOL, G RhE 3387 (138356 %, 555 A TH D,
ZAUTK S 2 R EL1E232:8 ([BER 134960%) TdH - 72,
ok ~TolEEH k.

7= bOFEREREBE, OhEEOREE (5,
Fim, W2, 5L, QN\TFRALBUGORH Ck
Mo B, ERIRARIREL, Mk oFEm, KIS0 £
HIFRETL &) TH 5.

T U= OEHEROBMEELI N O@EY TH B, [
EE DO (3485%, P FE R AT 3433 F T h
D, PHEABEAALED 3 ATH- 2. ANTRL
HH A 2N I B O SEIAERE 1397 0 T, 1 4EY
ey T2 mEin T, IEEOMWRIFHME L T
ZNEN52%, 46%T, FHHEEIZEETDE S B HEDIEE &
D BEIGDEL BT, [IEE 360 EA336.6%,
50ikRA322% &, MBI k> & DB A s 0 El 5 %
hoToni, HEE, SHEN IS 1 E2EHDTED, K
IAESAIEEDHI21%E 150, e THE 3 (13.8%), B3
TR CRI18%) L5 > TV 5, T O, HERE, FARE,
EMEFEPEEN TV, SE, BIEFOHHETIAD
b BELEOEREEFZR TS, FHI3H433 51T
b, 200/7H~400THBRERBE <, 2EDIT%E 5D
fo. BB D%PESAETEE Th - 7o T EERTE %
TV EEbNS,

ANFRAKIE ORI Ic>WT, Koo\
13, MBJESEOBIE | RO TV 5 v TORE | iz
NENRA%ZE Btz kRWT [BHREGE] 7%935%, Z
LTI T7A4R7 ) —=LA2ENITEII8%) | & [/x—2 T
7 BORH (F18%) | MEIEFR CES L ->TW5E, 0
FERIRE OB RS O IRA T 2 4505 D A IR HIFERESS
LRICET > TVWB T EARELTWA, ERIFHRRE
IZoVTR, 1YL 2 BT, LT ROREBEG~ D5
R R L TELBVWE S TH B, FERPEEIOFR
ORI, 2058 & 30 T IR ORI 1
[m], 40X & 508 T 2 [A], 60 LL LT3 3 [B1& B
FHEEEDS I - THB O, ST O NATRALFRNIE %

S AR E . SRR, B & E <, K950%
AEOTO, FIBGIcHRE SN, R
Thd [Mos] ORMEIZ>VWTHHEME L., Hi
13, WA S A Rl DG (3 > TREE L
12bDTHDLN, TOFEEEHSIEOANTEHLLEE D
fo. MToz ] W\TFRALERBIGIAIE T 5/5—7 I
V7 GO RBR R P HEEHTRE S E ATV, B E
b & LT O LA 30 A 9 E B LA TV B{ER
it ch s, OOV THHISWALK TE% 5
¥, P& b/ TARHIX D & O ILTTRADIE#RTEE
AEMBEL SN, BIGOMFEOFMIcOWVWTE, i
HTOERBANFITOWT [HISHKh 7] EEZTAIZD
1<, HIATRBBESEEIC S WO EI A S oTE
THI-TWa EEDbLNS., LhL, EEichEixz2HH Lk
TENBBEBEZTANGE LANT v (BT%) &= TUT
Q1% T, NIRRT WTHI - TOWSHF]H L
flEDImVAR, TEEBEZ TV, ATRALERK
BUS TR L TH Iz > W ld, Fn T, AL
ENZENZNKI22%, KI16% & B VEIGE i, K51
LD DT HLEL VS ZEHNEREEF o EOBRIICS
VT, HEMREZE (zomEy S, DLidz> |
5 E L N)DBRIERDTORL. LA i, HIATHEE/ AT
RALEFERBIGOET L7 ) £ — v 0 IREBEAE DM
RABEHIES E A2 LTy, BELENEREELT
DONFRAHERBIGOAIENT T Z RT3,

TAIEREBE

T V= NEEERE» OB O WTP 2 A
EL, EAFRESRITRE, A\ TFTRALE KBGO
[Pl s & & FIHA R &3 A EBS R HEE L, HEET &
NI R & O filin & N\ TFRALERRBUE DR (F
WAl OB 21T - 7o, HEFHICH WA R £ 11
AT BIAZEEUE, 1. RIEERECBET A, Tk
TR REd 2 2%, W\ TREBUERICEE 4 2 A5 &
o> TW5, AHTici3E/RFIC LT NO &E LA
DH B, ZOEMA [EPHBWEREE P ~E ][44
2B ERD | E\Woiz, BISONISHIFREREM%E
M0 MTEEC, [EOHRPEMANE I LTodo
B ZR LA E 2RO T 2iT-72. Thoo
EHAEMAEDLE TR LR, fOERsEE2 o
KoTisofe, £, 2TORED 0 TH S EWV S G,
FEHMEETo12& A, BHIENT.

SR ABIAZ KO 7T ) — LR T, A
NEEICBET 20 7 370 — i3 TR (sex) |, [HEER (age) |
[FOEH(child) ] [ASOXEE (Line) | Ah&EEh e,
MPERI & THEE | OFSRIEELT->TVWS, T3P
X0 btk 5D, FhERME L bEEE O AH WTP



40 NREORES, BHEFA—, #H

MEL LT EERLTVS, [THOGHE] ORFSIRIE
Tho, AEKES R THELEE->TVWS, N, K
B NFED T O A > AL, WTP RS 55 &
BT 5, NERELDTOTFERS 4ON), »o/\TF
REIGAEFFETHMT 2 EEZ 12 A1390% (B6AN) bbb
52 EmD, ChidFbEn TG Eiing 5 &4 2 HH
D WTP &k 45 & bfERlTcE s, LoT, HIGOHH
s FICFHish Wb EEZ6NE, TS0 EE
DO ZbIETh, FEKIES BN THEELE>TWVS,
CTHEFBHEAIEE WTP RS B3 EEERLTE
D, BHED CVM FEORERE GAE LTV B,

O OWRITHEICBET 2 7 T) =513, [HRREON
Bl (Lbid) ] O&INER SNz, GO SRALE
TWA, THIRRENEZ 2 ENO &EZ B ATRENMESS
BT EARLTEBY, HimEY OFERET - 72,

WM o/N\FRESGEAEICEET 24730 =T, [V X
b5 UHM (q122)] B XU [ddEE=AHI (q123)
LB T AAHONERI N, EH OS5 bIEE -
TW3, THFLZ S voR, BUREOBE %%
SHEHNE T 2 MHEOWT PG 185 2 & 22T %703,
ERRICBUG AN s C stk vk cx 258 ch 5 C

xR SO EREBETRICAOICHRBEY—E

Eo, ZORBREFAMEIFHMIsN/IcbDTHS &
Ebns, i, NTREGOHEE - FEAITDON S C
itk > THRHAAETH B L R b 5 v, REEEDE
BB EONEPWTPAEEL T4E0D T &F, Hicw
Z A hEE ORI H I REE IS O MifE 2 mdTWnw b 2 & %
BERL, BOSoARTIBEESTIRICH L TR FRHE S 1
TVWEEEZLNS.

R amAE I 3 EaE BT0M) =Mwvwic. i,
ST & 0 ATFRAEE RIS~ O FRIFA R B & O
BIZE WTP MMEL 55 2 D SN zd, FrHf
[3 N5, FIHEE A ZRE U 7oA IS5 M5 o H
115, BRI, EREFMEE (VN) 2R <A
IZEN S OPEEARA L, ERFREZIC RS TE
SNFAEE (1E» S 6E) 2RALT, FIMEE
o WTP CEME) ARt kG5, HERIEHRE%L 1
BloEED WTP 13927H, 6 [Al05E& @ WTP 13597H
sl -7 (F3).

FRFEZRER 35 WTP IcHIAEE E MRS ERE L 5
ZETkRdond, ZoFHMEEEICE, Ty — Nl
BEHRTH B Lot (70,8221 « SFERk134E10
HIE) 27 v/ — b o1E o MR O EH & IIG

K2 I EREHOHETIER

3 EHELUVEEREESWTICER L1029 TIbhoROHT-HD
Th?. HE, ZEEHCOVWTRYYTIDEEREEEHL
TR,

ol EHA Hk R [ h Bl g3 g4 B R it P fiif
T AN age  [FEMR(L0 BEAG~60 i T 1~6) 4.81 1.2 lconstant R 8.250) 1.806] 0.710
[k sex 31 (£ =1, 2 D Af1=0) 0.36 - I [SEX P51 1.019| 1.696| 0.090)
[¥ %o - YN ymET— — I |AGE Gl 0.547 1.682 0.930
child  NEAELLT 0{?@@ HAFZND 0.14 G EEpw— o3 251 oo
(i3 =1, 2N L54=0) CHILD T 2.149 2,265 0.240
income  |[{FMIFTHHHLAL: ) 156 274 LBID RO K -2.908| -4.374) 0.000
Line  |[Friaostiki m Q22 L ATV AHEY 1.300) 2.191 0.028)
07| Lbid B Ao wl e - - Q123 AR A3 B 0.874 1.487 0.137)
PRI =TT Ty - VN CREAGIEES -0.224) -0.922) 0.357
5%’;& party |}[f4ﬂ\t{([|($%‘ﬁn:m?{\b§j§k) 3 1.3 ERp=ym 102
(AL i) 77.4
com  [FELESGAFMTD 0.73 - Mean-WTP(1) 870
(3 =1,Z1Ll51=0) Median-WTP(F4) 757
friend A ECHE TS 021 - 1) Mean-WTP [3RAIRRE(2,000M) THRUYES G- 12,
(L D0 B2) MARREHESVCEEEEDOT -5 ERALTHELONS
]]llln\éTf‘\ VN 4 175 8 e R AR < [) 1.7 1.2 WTP D#EHE & EROEERIEN—B LT BEEERTigE
e " “;Fg staytime  [AFAERFRICHEAL:2)) 10696 |  67.68 5%
T T BRI R E LT 5 0.81 - :
(ZDi@EY, LI =1, Dfh=0)
fest  [BHOLVICBMLI-ZEnbD 0.32 -
(3 =1,Z 1 LA54=0)
natu HARHCR D H ) 0.44 -
=12 LI5=0 N =
( s T“MA ! =3 NTHREBOR(ERHETE
ql122 LA TEERE 0.44 - -
(1410=1, 2 EIsk=0) AR RIS R n ElE%) | K | WTP TWTP
ql23  |HAR S OBLE A 0.46 - 1 67 39.2 27,749 927 25,723,296
(1Zv=1,Z 1 LA514=0) 2 27 15.8 11,182 853 19,077,210
Izt TARI) =R E RS DOBH 023 - 3 9 53] 3,721 782 8,744,653
(=1 T B0 g 4 0.6 414 716 1,186,165
125 S—=7 V7 HE R OFI A B B 0.31 -
ol ST BHERE ORI A 5 2 1.2 828 654 2,708,631
(3v=1,2 1 LA54=0)
Kahi (RO BB E AT 0.29 - 6 4 2.3 1,657] 597 5,934,138
(et 2hsh=0) T 61 35.70 25264 853 | 43,100,364
niji ORI HONTHSTVD 0.31 - SIS 171 100.0 70,822 106,474,457,
(3w =1, 2 BA4h=0) 1) BRI FLTRIETEE70,822X 514 (%) TEE L.

52) TWTP®& WTP)=FRIFHRE# X #HEHXWTP THEH L1e.
2 3) FEADERFEEHE LU WTP IAET -5 DFIETH 52H
(853M) ZHR e



(AR SR 12 & B A AT RSB BAIS O L 4R I HERE O RRAM 41

CTHEA LEbDERWE., B8, fAHOBA&ICE, F
VEREEME T H B 2l &EF D WTP 2 Wiz, #5E,
BERSREIT L EATHH E 2y, EEowILTH O/ TR
NHERBIGE~OLHETH 5 1 {600 /A2 DT hT
b5, ElAZEERE - 1,

CVM Z W gFiligaic &, ERAE, SHAVWIER,
P EEDFE L > TSA TABHEL BT E0RH 5.
L LAROFEHEII X 2/ \TREGOFEMETH 5
L A& 703191 ~205M CEHEZER2. 9TER L 7o fE)
1, NG E CVM TR L 78t [3] @335
~2781 (L Ad7cv), fgk [1] 0299 ictb LT
REREZFBO LD, ZHUBHERNEONIZLEVA
3. W ZIN\FRAWE RIS 3 HIATTRIC E O AR
RO OMERE GO LTV SRS NS,
NTRAFLERBEE TOMEEMAICR L TORZE T,
VA NSy, N=2 37 EDIANOKEERIC O WTHI - T
WEMBFIH LIcZ EDmwAD, TEIZMZ 72, Lo,
WIETHIH L7z Wiigkic oW T oETld, 215 Ol
BEFMM LIV EWS ADBZ RSN, FRCEHINTIHE
IZOVWTRLBHFHELTALVERE LR, F, H
IETHDSERE L2 BIc > W TR, T2% 0% DEAEEH S
9, BaGEduiiic s oG LIc i 0 fHE TILo 2] i
SWVWTh, T0%DEIEENZT DIFFITS>WTHIS 5 H» -
7o, L L, Mloz] PELUHLTO 2 KRR ZF]
AL z0&EEE L AD330%, BTz R L7zw &E
B LI ADBRIRDT3% &5 ->THB Y, BERHEER AL
o UG8 4 2 AR OB OEER L TR 750,

COXHT, EBORRNEFELE D —HLILVK
FERE, SATFARHIX D SERFE T iciThb i

TVWREOWHALTRIEVWVNEEI OGNS, WD, ECT,
DL BEBNTE D0 E W - FiFEREFLTHEIC
595 LTk, NTRALERBIG O ik EE
FrofMENs g cE 5. BETEA v —% v b1
EY T A LATIHERONEDEF ORETH 5 & [HFfIC,
WA THERAETTRES TR O WM L TV B, HEaEP ¥
Y7Ly FRELHAGDET, KL HRICHERERE
THIENEGREITEITEETHAS., IO LD
Aok, NTRAEERBEGORREELX S C LT,
KGO > EBAHIE G & L TOMEE—EEn 5 2 &
pfFE N 5.

51 Rk

(1) ksl = TRFERGG I FED AR HI R RE O 34T
(RBEGHEZBES NP8 FEEHEEENTT S
PANs S s =3P AL T S RS R e S = |
1996, pp : 49-77).

(2) Flgl— TALFEELEEOME—CVM &1 F
7w 7 —1 FalE e, 1997

(3) HrHBHE- SR AMEREDOER [CVM Itk 5 L7
) T — ¥ a VMEOREFFHE DR EREGIED &
54%, 1+, 2000, pp : 93-110.

(4) Hanemann,W.M. “Welfare Evaluations in Con-
tingent Valuation Experiments with Discrete
Responses” American Journal of Agricultural
Economics, 66, 1984, pp332-341.

(5] HiEFIREH TAMMIGOEE &EE | (SEEHE 12
h THLER BN~ 877y 7 ] BB, pp ¢ 315-
323).



*EEH
I
I
I
I
Ho2
oo
7o
7o
%
I
X

Kia Bt
SO
SO

*E B
% 35 ¥
SEHA

SRR 34E JiE

7 H
LEESERESESTER

HE s T

N A v ERIT B T B eI IR E RS
i D —Bh 1] — [ — 7 E PR 2P
P EfttRIR O R —

Bt o M L EE— (Eid 2 5%
e o (BINE BROBREN) ~—

Yook =D v 2 7 4

PERIEI & ToE= ARBEL) —E i
ERED BUE + BIRIRIEE LTtk
e

BT = AHs ) Sttt — P oAt f
BLLTo = AL

droERo B (=) —HRE®R_ b
o L O — DR -1 —

DEEELL) BT ST - v
DFFEE—order &\ 9 FED L FITEE
BEEZDH - T—

Golding's View of Order in Lord
of the Flies

SERE Ok ToSEEEE oA ]
o ARG
FORXEF « FEBFHAEF D AL

K2 b 3o =7 IVHEE

[Y—=7 ZHMAEEL]

[ L WISCEE DU« BA 5]

IR T THL

LIy oy Y R R

&5 & A
J. NAGASAKA

J. NAGASAKA

J. NAGASAKA

B fLT

Z s
T2 H i

(S

Ifi—

H. TOKIOKA

e et fth B (3
FEBEE 2112%)

i

i et fth BHER (3t
IR 4 6 #)

EH o Bk

G #
i Fe 1 =558, 50-51

¥ 3+ —559, 14-15
ERUFRASCRE SR}
&

T
Fam, 11(1), 97-156

aEER AL 2 4
HHM, 211- 236

H;

THEHRE R T 532-49H

TMEYERITFEARRE] 6 5
232-255H
M ILRERFEA 2

il 11561 51-64H

i 78 NIFRASCHE 2
Fledmte 11(D), 78-108

P & ¥R

3(1), 56-64

i 8 NIFRASCHE 2
ﬂ% mie] 11(1), 1-13

YEEHM, 147:7, o4

ETZEEA, 2388, 7

NIEREEIE

BTV e T ag—Y
a v/

Mkt 3-218H

42

FITHH
20014 6 H

200147 H

20024 3 H

200149 H

200145 H

2001410H

20024 3 H

20024 3 H

2001411 H

20024 3 H

20014101

200145 H

20014 4 H

200149 H

200149 H



wm & £ B8 (xREBR)
PSS S I S S S S/ D 1 =
ES! Lo o+xf hEBm T K B X
(ST A Rl A
(A NED

PEKISEES H 1 H 3T

uor % kK B B K O®
e %5 15 71 6 T 2 211

B oEEED R %X & %

FLBRATHRDCRIER 358 1 T H 18345
TEL (01D 781—7501
FAX (011) 781—17516




ISSN 1348 —0588
Vol.11, No. 2 March 2003

RESEARCH BULLETIN OF OBIHIRO UNIVERSITY

THE HUMANITIES AND SOCIAL SCIENCES

CONTENTS

Memoirs of childhood (4) : Shohei Ooka and other three Memoirs
Jun’ichi SHIBAGUCHI .............................................................................. 1

Uber die Schlechterfiillung
Jun NAGASAKA ....................................................................................... 12

Determinants of Student's Evaluation of Classes
in Obihiro University
Yoshiyuki WATANABE ........................................................................... 27

Theoretical Analysis of Transformation of Bethma Custom
in Sri Lankan Traditional Village
HIFOIChl KONO, HMSOMARATHNA ...................................................... 32

A Study on the Public Functions of Obihiro Yachiyo Public Ranch
by Contingent Valuation Method
Tomotaro KAWASE, Hiroichi KONO and Manabu SAWADA «:eeeeeeeeeeeeinenns 37

A liSt Of academic COntribution in 2001 .................................................................. 49



	表紙
	目次
	柴口順一
	長坂　純
	渡邊芳之
	耕野拓一
	川瀬智太郎
	平成13年度　帯広畜産大学研究業績
	奥付
	裏表紙



