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lnitial Process of Payment for Environmental Services in West Nusa Tenggara

Sitti Latifahl), Andi Cairil lchsan'), lrwan M.L. Ajil)Tarningsihzl, Putrawan Habibi2)

t)Forestry Department, University of Mataram
2)Centre of Dry Land Research , University of Mataram

Abstracts

Water is one main products of Payinent for Environmental Services (PES) in West Nusa Tenggara. The
scarcity of water resource tends to increase relating with population growth, the degradation of forest
cover and the phenomenon of climate change. Conflict in water resource management between
stakeholders tends to increase also since more than 400 watersprings have disappeared in West Nusa
Tenggara. This paper compares the initial process of Payment for Environmental Services Programm in
several areas in West Nusa Tenggara with focused on a number of locations that have been practicing
the initial PES scheme, ranging from district level to the community level. The comparison based on
institution, regulation and mechanisms within the criteria from The.Regional Forum on Payment
Schemes for Environmental Services in Watershed (2003). The comparison was also made within those
areas and several areas in lndonesia and other countries with Established PES scheme. Approach
method used in this research was descriptive method. Data collection was done by direct observation
and interaction with the parties within the scope of review of the study, through in-depth interviews,
Focus Group Discussion (FGD) and literature review and analyzed qualitatively. Based from each case

study, valuable lessons can be drawn; this includes the effort to overcome orrreduce anxiety in excess of
water availability and conflicts between upstream and downstream communities. PES schemes have a
potential to become a valuable transfer mechanism, towards the internalisation of positive externality
environment and generate new revenue for sustainable development. Understanding the context of
livelihood and how environmental services supports the welfare of local communities becomes very
impofrant, the reason is that PES activities are predicted to have long-term eligibiliry desired by the
community and can result in enormous environmental benefits.

Keywords: Payment for Environmental Services, water resources, Nusa Tenggara Barat.

INTRODUCTION

Environmental services are the benefits received by the community, which came from the

results of the dynamic interac'tions that occur among the components of the ecosystem

consisting of plants, animals, micro organisms and the abiotic environment. Environmential

services can be"categorized into 4 (four) types consist of provisioning servi@s, regulatory

services, support supporting services and cultural services. While the environmental services

commonly marketed are hydrological seMces, the beauty of the landscape, biodiversity and

cl imate regu lation (ca rbon sequestration) (ESCAP, 2009).



Payment Environmental Services or PES itself can be defined as a voluntary and conditional

transactions over-well-defined environmental services (or land uses likely to produce the

services or with the condition only if the service provider meets the requirements of the contract

and availability and continuity of services can be guaranteed) betwen at least one supplier and

one user (Wunder, 2005; ESCAP, 2009)

ln PES transaction scheme, beneficiaries of environmental services pay or provide other forms

of compensation to land owners or persons entitled to use the environment (land or fresh water,

marine), to manage the environment in such a way that ensures the ennvironmental servicesl).

Services produced by the environment can be broadly classified into goods and services that
generally have non-market prices (unpriced goods and services - UPGS) cleady characteristics

but do not have a price so that their consumption decisions not based on price, but by

preference (willingness to pay - VWP) a person or institution and generally the goods and

environmentalservices do not have a market (Non market Good's / NMGs).

Today the PES becomes increasingly important and useful'to be learned in addressing global

problems that are happening both in terms of sosio-economic and environment. Natural

resources provide "directl/' environmental services such as the provision of food and raw

materials, and "indirect" environmental services such as carbon sequestration, watershed

protection, a layer of ground water recharge, and providing habitat for biodiversityl. Thus

environmental services can support the economy and community as well as a stimutus for

sustainable environmental management through Payment for environmental services (PES) in

order to promote environmentally sound management actions.

The utilization of environmental services should be canied out based on the principles of
sustainability, efficiency and equity. The principle of sustainability emphasized that the utilization

natural resources should promote the establishment of environmental sustainability. Efficiency

principle is done to improve the overall economic efficiency, taking into account the value of
environmental services in economic activities through payments for environmental services.

While the principle of equity is done to distribute the benefits and costs from the use of
environmental services equally, this is done through the implementation of reward systems of

the beneficiary to the provider of environmental services and also of pollutants to the provider of

environmentat services.



Development of payments for environriental services concept need to focus on four criteria:

(a). Realistic scheme that considers the type and magnitude of the availabitity of environmental

services, amount of incentives, threats and opportunities, as well as the level of trust between

the stakeholders; (b) Emphasis on the performance (conditional); (c). Carrying the principle of

voluntary from the environmental seMces recipients and environmental services providers, and

(d). Address the needs and eliminate the obstacles of poor people (pro-poor), especially in rural

areas for a better livelihood.

Water is one main products of Payment for Environmental Services (PES) in West Nusa

Tenggara, The scarcity of water resource on the island of Lombok is caused partly by

deforestation due to encroachment and illegal logging. As a result of deforestation is the

number of spring water reduces significantly. Research conducted by \MAIF lndonesia

Programme Nusa Tenggara (2005) concludes that there are only 107 spring water are available

now in Lombok lsland instead ot702 in 1985. For example, in the past 10 years there has been

a decline in water volume stream of main river including Aik Nyet river and Babak river. ln 1998,

it was recorded that volume of water stream in the two rivers, Aik Nyet river and Babak river,

decreased lrom 27.3 m3/sec and 8.43 ms/sec to 10.37 ms/sec and 5.68 m3/ sec. The decrease

water volume occurs in almost all rivers in the island of Lombok. The decrease in the quantity

of water resour@s due to massive degradation of natural resources and environment will be

more severe in the future since the demand of water will increase. The growth of population,

industrialization and commercial development, residential growth, and urbanization lead to
greater demand for water for urban communities as well as for agricultural activities. lf there is

no serious effort to conserve and rehabilitate water resouroes, West Nusa Tenggara, particularly

the island of Lombok will have a great difficulty in meeting the water needs for its residents.

Now, West Nusa Tenggara currently is estimatd facing a water deficit of 130 million m3. ln

addition, the costs of obtaining water in the future will be even greater and the people will face

the potential of water conflict especially between upper'stream and down-stream sfrkeholderc

which tends to increase in the last ten yea6.

Water management undertaken epecially by Water management Board such as PDAM,

PAMDES and BUMDES encompasses only limited aspects to include processing and

distribution of drinking water. Meanwhile, the conservation of water resources and watersheds

with a holistic approach and integrated stakeholders has not been adequately implemented. A

variety of constraints ranging from coordination to lack of funding brings about the conservation

of water resources become less effectivel the example of Payment Environmentat Servi@s -



scheme is implemented in West Lombbk regency. Payments for environmental services as

mandated by the Regional Regulation of West Lombok regency intended to support the

conservation of water resources effort has not ben fully implemented. ln addition, there is stilla

tendency of people who less carefully use water since the water is still perceived as free goods.

The purpose of this study is to compares the initial process of Payment for Environmental

Services Programm in several areas in West Nusa Tenggara with focused on a number of

locations that have been practicing PES and the initial PES scheme, ranging from district level

to the community level.

Method of approach used in this research was descriptive method. Descriptive method aims to

gather the latest infonnation, analyse, interpret and draw conclusions based on facts and

information. \Mtile, collection of data employed were surveys and document review. The survey

was conducted through observation and direct interviews with stakeholders/key stakeholders,

who have essential information about the condition of conservation and water and land

resour@s in the West Nusa Tenggara province, based on the Iist of struc'tured questionnaire

that has been prepared in advance. Finally, review of documents was done through literature

study and tracing of previous reports in relation to the aim of this study.
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PFES). This policy is different fom "payment for environmental services that have been

implemented in other countries. Environmental issues do not only relate to the problem in

mountainous areas but also in industrial zones, urban areas, all areas in entire countries.

Therefore, the payers for environmental services are the owner of factory, city dwellers, and

people whose activities cause adverce effects on the environment.

PES in Lampung and Cidanau llVaterched

lmplementation of PES in Sumberjaya Lampung and Cidanau Watershed Banten is intended as

poverty alleviation strategies for upland poor communities by providing a reward for those who

protect watershed. The similarities between the two PES are local community act as a provider

as well as seller of water. However, community in Sumbedaya provides water for generating

mioohydo electricity, meanwhile community in Cidanau provide water for industry ln

Sumberjaya, govemment acts as a buyer and community, forest community, is a seller. ln

contrary, buyers in Cidanau Watershed are industy that their sewage goes to the Cidanau

Watershed.

PES in tlUest Nusa Tenggara

The design of PES schemes play a central role in ensuring the success of its application. ln

general, observed PES schemes in the area of West Nusa Tenggara Province has the following

characteristics: (1). There is variation in defining the PES scheme (compared to Wunder, 2005)

due to its underlying values, such as religious values, culture and economy. Differences in

ecological, social, economic and cultural as well as the goals set will influence the design of

PES schemes. Schemes can be designed to ensure the supply of ecosystem services directly

to the user (eg watershed services provided by communities upstream to downstream users);

(2). Providers of ecosystem services are often of rural local communities. Actors of ecosystem

services is a local user as well as users of water in urban areas for West Lombok PES practice;

(3). ln regards with fund management, PES schemes are mostly done through local institutions,

except for West Lombok case study ; where there are intermediaries before reaching the public.

This is done especially when the environmental services of a large number of service providers

are collected, or where the recipient is located quite distant from the provider; (4). There is

possibility for the recipients of environmental services to fund the PES scheme. Beneficiaries of



environmental services, which in this case are local users, are those that have been identified

and arranged in groups or organizations; (5). The processes of payment are flexible,

sustainable and open (all case studies); (6) Some transaction costs do not exceed the potential

benefits (micro-hydro case study); (7). Changes in land use and provision of services are

monitored and (8). Knowledge transfer mechanisms are locale specific.

Development of PES schemes in West Nusa Tenggara Province is still showing a tendency

towards 'mandatory' both at the local and district level. lt Has not seen the ability to push

towards 'voluntary action'. This is very dffierent from when compared to some examples of the

PES implementation in some countries a case of Costa Rica and Metnam or other regions in

lndonesia such as Cidanau, Banten and Sumberjaya, Lampung.

Benefit from initial process of PES scheme practices in \lUest Nusa Tenggara

The results of this study indicates that there are contribution of the application of PES schemes

on the condition of natural resources, community livelihood and climate change adaptation.

However, further research need to be done. The Benefit for the Natural Resources includes :

(1). lmprovements to natural resouroes, especially forest cover, which encompass direct and

indirect affect on water availability; (2). Community is actively protecting natural resources to

avoid negative effects; and (3). Reducing the level of disturbancefthreat to natural resources

through sustainable management in order to provide a positive influence on watershed

protection, improved filtering function, carbon stocks and biodiversity conservation. Asociated

with the community livelihood, PES benefits are : (l).Among the practices that attempt to

implement the PES schemes, a very promising mechanism were identified in relation to

economic aspec't, namely by trying to diversify their income through the creation of new markets

for environrnental products and services produced. For example: planting program development

of Non-Timber Forest Products (fruits, etc.) and creative economic development (value-added of

NTFP by mean of additional processing on products); (2). Creating new jobs and the creation of

incentive to adopt sustainable practices.

Some other benefits can be derived from all those practices are : (1). an increase in the

understanding capacity of the PES is the key of all the schemes studied/assessed, such as

environmental awareness, tand management, agroforestry, local government institutions,

business development and understandingof the PES from human capital eraspect; (2). Wheter



t

people, both in upstream and down-strbam, faces the unsecure future of how much and how

long they can continually and steadily access the water, (c). Upstream area dominated by

poorer villages than downs-stream, therefore, the threats of conflict to access the resource

could be happened anytime (d). The limitation of govemment capabiliff rehabilitates the

degradation forest. Therefore, PES institution development must be considere the characteristic

of community.

REFERENCE

Economic and Social Commission for Asia Pacific (ASCAP), 2009. Kebijakan sosia/

ekonomi inovatif untuk meningkatkan kinerja lingkungan: lmbal jasa lingkungan.

Publikasi Perserikatan Bangsa-Bangsa Hak cipta@ Perserikatan Bangsa-Bangsa

2009 ST/ESCAP/2560.

Environmental SeMce Program (ESP), 2009. lmbal Jasa Linghungan di Beberapa

Daemh Atiran Sungai. Development Altematives, lnc. for review by the United State
Agency for lnternational Development under Contract'No. 497-M-0G05-00005- 00

EmilSalim [Prensentasi] dalam Laporan Lokakarya strategipengembangan pembayaran

dan imbaljasa lingkungan di lndonesia. Jakarta, 14-15 Februari 2005.

Crishtine Wulandari [Prensentasi] dalam Laporan Lokakarya strategi pengembangan

pembayaran dan imbaljasa lingkungan dilndonesia. Jakarta, 1+15 Februari 2005.

Peraturan Daerah Kabupaten Lombok Barat No 4 Tahun 2007 Tentang Pengelolaan

Jasa Lingkungan.

Laporan Pelaksanaan Kegiatan Jasa Lingkungan lnstititusi Multipihak Kabupaten

Lombok Barat TahunZ01A

ICRAF gagasan kebijakan Konsep Jasa Lingkungan dan Pembayaran Jasa

Lingkungan Di lndonesia.

Profil Badan Usaha Milik Desa Asih Tigasah, Desa Lendang nangka Kabupaten Lombok

Timur.

Payment for watershed services, Regional synthesis. USAid PES Brieft No 7. Theo

Dillaha, Paul Fenaro, Marjorie Huang, Douglas Southgate, Shyam Upadhyaya dan

Sven Wunder.

Mountain forum bulletin. January 2010. http://www.mtnforum.orq.pdf (diakses 24 Mei

2011) t

3.

5.

7.



11. Feasibility of PWS. Part ll. Evaluation of business opportunities.2O07. Report SNO

5394-2007. Nadine Reis and David N. Barton. Norwegian lnstitute for Water

Research.

12. The Efficiency of the Costa Rican Payment for Environmental Services

13. Program under Discussion. 2010. Thomas Legrand, G6raldine Froger, Jean-Frangois Le

Coq. 12th BIOECON Conference, "From the Wealth of Nations to the Wealth of
Nature: Rethinking Eoonomic Grovftlf , Venice, September 27th-28th,2010.

14. http://www.climateregistrv.orq/resources/docs/ncf na_voluntarycarbonindex_2008 082.(

diakses 9 Mei 2011).

X.5. Developing markets for watershed services and improved livelihoods. A review of

payments for watershed services in developing countries. 2008. lna Ponas

Maryanne Grieg-Gran Nanete Neves. lnternational lnstitute for Environment and

Development (UK).

16. PES : experiences and lessons in Vietnam. 2008. Hoing Minh Ha, Katherine wamer, Vu

Tan Puong, Beria Leimona, Dang Thuy Nga, Bernard O'Callaghan, Meine van

Noordwijk, Richard McNally, Pham Thu'Thuy. ICRAF. Hanoi, Metnam.

17. Landell-Mills, N., and l. Ponas. 2002. Silver bullet or fools' gold: A global revienr of

markets for forest environmental services and their impacts on the poor. London:

lnternationa! lnstitute for Environment and Development (llED).

18. The ethnic minorities in REDD+ implementation-Teh case of Metnam. By Centre of

Research and Development in Upland Areas (CERDA) & Centre for Sustainable

Development in Mountainous Areas (CSDM).

19. Paying for Environmental Services: A Choice Experiment of Water in Tunialba, Costa

Rica. 2003. Marco Berggren and Sara Stahl. Master Thesis. Department of

Environmental Economics Schoolof Economics and Commercial Laur Gothenburg

University.

20. Silver bullet or fools' gold? A global review of markets for forest environmental servhes

and their impact on the poor. 2002. Natasha Landell-Mills and lna T. Porras. llED.

London.



o

=oI

oo
o
E
(E
F

coo'EtE:co8

L([
()

L
(E

a

G.

"eE
=g

G.I
6o
ot
E

frEob
Oc.

f3
(\.
o
:f
.o
oc

=

oo
.9
e
oo
6
c
o)
Eco
E
ul

B
=Oo!)(r=
sE
Go

q E6'
E gE Ss2gu

(UA
-c ro

JOru!{o
ES [i3 EZE 6N g

.E

E - -8.0.E n o- a
E3 HE 8

ooo
C!

t*
o)
o)

Cr)oo
N

z
u..

frAfiuoe

;=e(EoJ
EOtp
t,?
CI.9

+io
L

0,-eSEou .fr

E E gg 
E

o
(Ets9g EO{) vo

tsEz (.}t

i o.Eo3.1=rrocr€ gE
.zsLAo-_9.9i'

-a(5h
EgE-E d t
ottcal c (E

ug,
EgHrF#F
D=.E

9.oE 53r$9b
EE g

ELfrgs bE g

E# E 
= 

PS
<3 .= ([ =O

o>Q
itro

E =SthE.,,
gE ES

.ooalttrtr6c
fias E,

do
3, oExa! oo
UO "E E

E
Er I Ek: q-E

EE H fi

E .; >E EE
EE EE €6b E-s b,IJ- (.l 'i= CL (5

co,ocE.E (tro,s, o>x 
-L

Hg Edb e

EEe.Eooge

;.=a
L

h I F.o i
E E TE B

EcE9llt L 'A
h EEEE 3 E>o o o

E r^
+b-b E#

sg5 *HA

.iE No= o
EE ^6 -{,FE Xix tuE

Ff s'gc en A

I
ctgo
c{ a;

: .t!!6.e
o=

*s f F

gg *; EEg

o
E
g
E"
e
CL

E
oIoo
IE(,
o
UJ
o-
TE
tr
o
(E
c
o
c
o
o(,

.9,
o
o(!
o
o

(o

E
E
=U'

qt

.o
(E
F



a
E
(U
L
o)oL
o.
E
f
tn
o
ao
fiIo
a
TU
o-
o
.1,
(I)
L:,
$o
II
c
.9)ooo

a.9
;ET
E=Ecott

o

I6=E.q

E#giE gE,E

3RSEE cD

E E #S g $

ioc'E-og=E.e.
E'E -eoF€EP fl E,t a6n E

=(!
tr
.9

=t,
tr
oo

0)

EE
iO!?s6.LA

t
.or
E

=opPx€r€.EHE?EE loaB E E

r* E E E gE
o
E
o
o
tr
(g
o

o
LUJoo-
}E
E H H8

E E EE

o
L

30 2o9
.tt E
ooJCL

gE

: EeEE E

Et I 6.sE 6p E

E$ E H$5 EH fiU

ED
tr
o
=
o

=

.gl ortD:.S
LLao(tr
LqoE_o

3 sE$

-cE

EE#EE
d E E.6 E

g
o *-2

s E Fg
E E cE E

trr-OOE
=i5oooat

o

a
:ii.Ox(EE.gOo(D
{,EO)!PtD o .!4g 6E E

g E-,Fa A E E g

E g$E fr g E E

6 H b P

5 E E EH F H

R EE EER A

o
trofE5
l!=

oo
x

UJ

o-
LclE

H E*
EH!,tE * as 3 5E
=trorJ

ll
tII
o

LrL
IJJ
o

oo
E
G
t,o
E
o
.g

z
ul
E,Ut i\-
l-t .nIUYoe

.a s - ---'P

geSg',*u
E 

H 
gg*$ s€E E,

o
U'oo

d
*oEE(tr(5c=.=o(LUJ

o
froo
i66.9[t

r8
8.E

I



tr
o
(!

t
o
a!

oo

1l iri;ilr

3oc
t'

e8
(trE

o.h€(s 'E

b?'o l(,cogo
E€.b
-E AE
LEL+0-sto a, o-

-o
=c)co
E
o
z,
o
C)

lr)

gLooE-'-=

F,H q oz

E
fo
C)
Lo
,a96
E,E+o

o)c
LoE

56sc
ox
=a

* E,gdEfl
LLEEB

oo
o.
x
o)

j

o:,
Cc

o
E(!
co
E
r!4

c!r
I(o

(f,

@
I

ro:t

(o
(f)

Ir-
c{

o
co
E
.Er
o
oE
o

=
-cooo

-co
oo

ooo

o6
Go

ril

E'pb
EE(5(s
E=.=oo- ut

lE
r)g.

-o
ao(Lo

oo'x
o

=r
a
(L

oo
g6
o(E
eE
Lq.,to

bE
EDoCI
EE
i= o.



E.E
!,+.
EE
o8

1' >\
i5 o^9o!

aeErgt$s
EY
I
N ftaEE;tEg*F- eEss-

(U
o

t
r!
a

ooo
c!

sfoo
N

(\
oB

='E.s

a<o-)zU-.t -
#DEe=g

f.-([oco(BJO
e 55?tr4
rex

(\.
g
oo
o

=

'E
5
E
Eoo

6
iE'=o
= :!.c;q9EhexE o66E

Ee

SE

Stgaoc5'6 I

EHEEE

tts;
orcS'e 0

eHE;E
(L
o
3lt
oE

=

E
o>E

Ef

Bts
,PE

t*t E^g:>:.E=

x g # *# e

oo
.9

oo
(E

tro
Ec
o

c
UI

o
p
(!
0.

o
L
!
sog
.9
E

b
>9q
E FE E#(r Oc(trq)
€eEeBE

!,o
o
ED

o

ofc
.gE 

=I ai tr

$gEs> o o-u,

EC9b
out
EA
E8>o

oo

oo
dooo

E.99o
6=9
-O 6.=

;EE FEEEESEEEEEEfifiEge

o
E
(E

E')o
CL

t
oIoo
(E(,
q,
UI
o-
.goo
tr
ot
s
o
oo
o
o
o
(E

IE
,c(,

tu
tr
E

o
6,i
o

,Cl
(E
F



io
IE
l(U
IL
lcDlot!
lo.l>
IE'l=
l(,)
lota
l(Uto
a
IU
(L

o
o
0)
L:,
oo

it,-lcls,
t'6lo
lo

f;'su
E uE

o

rc
L

6oY zt

ggE Ig EE af,EFE

8.9

$E*'8E BgE
8:$=EBE*

=(!
tr
,9

=t
tr
oo

L

.9
T

s
.9)
-

o
o
(,
tr(!
o

o
.E
6
.g
€s$(60rooP boYo-c cLo

cI
o
E
o
,c
oz

(D

o

o
E

o

st
E8..=o
Es$oo.o
oPco-

th

t .s e HP
E -E,E=o, fr *c o
*.E.E o-= .gEge

$EE#g €€$*

trrO
o'Ei
EEo6

6

H g_ -

=E;EE 
*

5EE* E A

E E E5 eg ss

eegEEtEgE$gHt
o

gE
OUl

fiE
oE

i
-9
t6!t

n LTJ

,P'PE

oo
.g
tlo
E
o

=

6()g

r*aJ5z

f.-(EACo(E
JE

e 5o-? tru)
Fe6

oo
IE(,

ci
.99or
6=9cl o-.=Er>

;EE

1C

-P o)66 c 9
EE9 

=
Eo=o
'--lULo5al(L



o
E
Eg)
o
o-

13

=a
Io{,

(5
o
au
(L
.c
a
L
o3
o
o-
o
o
c
0)
E
o(L

E
o
5t!

t
(,
t!
tr
oo

I

q)
:,c
F(J6-oo bYoEr,o (uz

E g6
E 9tr
6;:
oqiDxLo
ub.=-its olo (U-o

oo
(Eqi
5:(,
o6
.EEkcLl.ro

oo o.9 9lc-c > Y

-aOO6 't'o .g

E gAE
s-Eep

br
PP
Eil
i: s.

I

E8gitr Y0)'E rrEO
ggM EE
se E€e>F a.o (E

tr
o
o
tro
E
o
o.

I

H E*E; e;gg=
A qgE$E a
iE., 

"'E^E 
t I

o
tro
E
oL
o
ot,
o

=

C)q,
co
.9Ja
oq)
cE
-o)cO, attYoIF
oo-
orE
.Eo
.Ep(E>
-oEoo.

FY
!
C
(\,

oo
V
LL
co
0)

=o!
aoooo
o-

E
e

13
o4
oo

+
o o,o o
sEsr*

*EIE E=q

F rEE==:+eE3;.E

E gBHI$E

oo
(E

o

([

99o(1)=Y
o o_.=e-->LC.)l(trEnJo-

d,-P eooc!ac ;i o.=
.E.E = >Bg E 9 I
o5dIrL



o
t,
t!
o-

!lo
o
ED

(!
F

E.E
O#
TEi:tro8

rgo

(!
o

(\
OE
5E

(\
.9,
o
lrt
o

3

Se
3E
5r
(\
o

=lt
o

B

ooo.E

oo
(E

o
E
tr
e
tr

UJ

oi
H. HEs€e 

=TE 3St EEE
E9 E 

= 
9 E"E 3,iD.sEE.qE99

F-oo(\I

ag* 
E-o?i clr-o.= h

=EE 
e

€€
E
-3-
-t)ir'cg6s6

c,
G

=6poooU}J5

=E- E
E?EE E

E8E€ E

Pp€
he g
i;eb
$t E

or;
.= uO
o- c:3= oa o(s='=
*.-E = = 

E

s€EEEE>=e-l=oo

6(l)-
BE
atr
HE

E EEc tEof.:g oih
-t 5 cl+\t O oJt\-C (J

CD(t)
o,

6(,
o

t-:E-
E€S B8
5 gEEE

EE
OC
E9

=8,

$8 BEE

oor>(8.=
:L>f
ru=()E
-38

ci.o .9

E E-T6b-=bBgPEP:A*
I8 H 8E a
CD
.= rO
= io'Efr 6E g

gEEE 
E

(t
-to,

SE
sp,F(E(9
-rE cn
=c(trt-eE

E= eEE Ba

=:E 
gEE#g

o
6.oo
o.
EooJ

o
pQ
E9o!Psi,n (U
:lo1,o

6
o)

-(U- (Us
-- O 6r>-!lO-c+E'> H o Xi gSEZ

g
c.
f

(5=
OEooJ()

cEe
6E.
lasf9e9
,EgE

eE
EE
iag0)Eg P
,:gE
.j:o(s=(/)=cI
a*e.)
E? $T<l/)-ots
ff8ES

to_
CI
oE_o
5R

F--oo
N

0)
o-
ooo
ooo
J

oo
s'E(rg
>d

o
ot
(g

"$iiEE&ds3

.E

=(Uh
OEooJ(J

!ghP
iagf
dDor(,,
5E 5l.Lto

CD

.= LO
= i o'{=fr 6E S
='-E=E
*E-sE a

E.oAc; E

o 6Er
Ul o iu{

=" 
FSE

trEgs

o()
c
o
o-
(E

(E
cD
E'T

ol-
(E
o
z
oo

=.;
Eo
E"
o
g
1'

a
oo(s
(,
a
IIJ
o-

o
oo
.9
o
(,
(E

t!
o
at
ot
ll
(E
F



leE-==rE
lEfrsaEss

lr(lIc)
Ict)
l-
I
Ilo
lo- Eooo -&*Eo
O ED O.A

-q€gE

o
o-
5o
L(,,

o
o
.Q -Ytro6€
='a
rEoc
t6-t *.9
fiEEE C'E
lJ- t[.=

Es6so
gE
.FE

L'6,
Hq-
f;gEE>t =+l
EiE.;

j
o05o

aE'= (tt

==

= 
EsS

C\Ioo
c{

lcI -.-o
lb U;
lisE $
cr= 9P>
o
EoF
c
=at
fo

8,;(U.E+#

= =;'_ ".r E *P 6roEX0)oo o E (D=J () Or: >

Lo
o
=s,oog
lt

Lo
o
=CDg.C
o-a

o
CEgf; .P g
c E H-E
f (o O =:., o o-o E
= o,c (E fOYEY(/)

gtE$es,l;cEE

o
o
c\t

o
o
o__

d-s
68

o
acL.
d-e
6E

oo)>(trtE*{
:Lv.^

iEaIg
8 E O EgJ o o)r >

9o -hPE
EEE
rE g

eE
s
oL
.o

=

o
o)

-(E

)
(E
Eo
@

E,EtrEatrog

o
E
.U
o-

t,o
o
ED

o



o
E
G
q)
o
!
o-

E
=(A
oo
(E
a
a
IIJ
(L

o
oog
f
(E
o
lJ-
c
.o)ooo

Il*lo I
l;Er
t* ;E
lo
I

l'.
lolclo
Itrlclo
l(J
I

I

loItr
1.9
lo
IG
TO

,Btc
o

.'E

o

=

r-Oo'E
=a)o@U,E

6

t-
o

gE
oOx=uIE

oE

oo
o
t,o
o
tr

oo
(E

o

I ,,P ^

llflEg$EE

I

I

I

I

lL

gs
eOE6 E.9cE690l o= o

# eEe

a.E ->oQ o '6

Os* - ts

E 3E E H

#€ s sg

-bE>
EP=

EEE
rE#:.= U,

6
*;
AE
H!

I.
l0r
lo
lI c,g i
ICDg EDO
I $ f'= ii,

F=EB
I r EaI .9->ErE E -I 6'E 6 9p o

le$Eec eg
tL L

i€e H -t=
lHs-E-EAl
iH E Efi EEg;
lcI -Y'-

'Pz r^t-! {6 r-99oE Elh =. ELE cE=tEe88B;Ei
# Bii sEe= E *:iE

i o.o -o
P b -sE E

5 EEE Ei.H E

E-BE E H,E qE+a

o
ED

-([

edoc>o.- 
ED(L<
(s
.Y
CD

EE
$pF(UO
- ?, cl,
=E(! t4 0r=<tJ>

I

.9)
T

a
tuo
=(L
(D

otuc (t)

=6' Ed-OLd E P9
a0= s
c'-o>,o'= o)E(5

E>F=
=u68

oz

E
(E
v)
a
ulogl
=H'<=o->
{i
=(EE- -Eo* br
E? $E
rg$E

c
.q)
I

a
LrJo^
ESo-Y
AE

tui
luE
9a E
drOt

;$ga
c
;P'=o
:roc(,
=o)ECoooo

co
C <'E'

9gEo=- oo9=

ED
E(/)-g

lUO,i EDo,

= CDED

=so{E=
E.oAor o, h
oD t EEr
trJ 0, o ii{
I F;x PiE
SEAEgS

I



o
E(!
o)o
o-

Ea
,t
oooo

U>
uJ
(L

o
o
E
5
oo
IL
c
.9)ooo

i>lo ()

IEEI
t* ;E
iJfIO

l>
I6Itrlo
loIElo
lo

io
Itrlo
loitrto,'o

EDc
o
.E

o
=

trr-Oo'E
=i)ootr(l:

o

t
o

trt=

oO

fiE
o
E'

oo
E
.E
!,o
E
E
o
.E

oti
as

C)

t

-c
.g')I

Eo

f,foo
rg

+
El-

o 5c8^
o -9 -9's-95 ts-5
EE*gE
(\tEo(59

=c
_E(UE

E8

oz

.Y
(U
-o
o

:=
o)

6Ec-
ts*H(5 z o_:!
AE.EE
s_eEa

E
I

e _ E 8i *E

;H'EEE*aEF,
S E'gH e E*'tE€
- (Eo o6E 85.o)c -cE.coQoO
h-r!PEIUJ E EE zr

E35eBq

c
J

-EocxoJO

E- o
-pg 

EEo.,ol Eb P
tH, Bf=cdts(E(l)-o
I OP eP,;

occg* Es
-c XoLL:r (t (l, ==(,, o o_o E
= oc (u fO!<(rYU)

bEc
cO.o*

_ G.N
6Ea
:UE

: EE.9.>eE. -
,q 

= 
P 3E g

*E EEE 3E
='o-o o= o oI(s Cl C.= O (J

c
.o
oc
o
at,

E
(.)
oa

sEEueL

-Et'L>r! O (r rE

EEBilf

-E!.o>ti
E 6BE b

ig+EE
EEE E E

oz

Lo
E#
O tdt 9iao.IE E

d;5 *o 6g=
f
(E
tt

-o
t@_
-ED*co>=o)t- >(U'r(5=
E=>

\

ffi

?s.#i

ffi

$'rS'17

ffi
if.lil?s

[.tr#i
*,&1
lil$:::!t

,-l'rirj!

fF.*l

$}i

il,

'ir{
-,-ilt;ii
.ir=l

&i

,

*!i

oz



ltt
E
Eoo
Lo
E)
o
Ioooo

o
UJ
(L

._c
o
L
op
o
L
e-
o
o
c
o
E
o(L

tro
t!
:
!,
o
(E

tr
oo

oo
g5
ort
EE
ECLo.!g

t;
oDotrtr
E}
i= o.

c
o
E(!
tro
E
o
G

CD

tro
E
o
o.
o
ol,o

=

oooo

E
-c.bo

.EEoE F
E PEE
= 

Eb g
ED(l) c g
OE ar 0)L- X-co t: o)€6JJ=
Ico-c
6E C.=

i'E g:
;x;e

ooqE eu d gE
g Ei: >\oo-o)
-c () d!-C

3:EE a
.8 S sE,?L <! P V

.>
!
co
=
ooo tJv
='= !

EEEP
S [H*E
EE\:I E

*"€EEa
o

g *f;

tE rruue
IE;$EE 3

iEtEeg€
EEsE Eag

6o-
=EAC
H!

=
E
o
z.

(roeE A+ E-g:
LL!Aoo-o
..C () drt
P:EE a
# $ePn'

s
co
=
,i -S EE ER.E,.E-

iEEBgEfig
:o
b8a 6P0 :6

iP$gE
Bf;EE
.hl O o o

e;EE€
E69E8
5 Pqr E.s

;$E EE$
(J >!, (,)(6-O

ol.g)
d=ay
SE,
Foo)
-!, 

g)
=co.tr(o=<J >

I

I

-c
co
=

t
-c
oo
ro(o
o-
tr

EatrcD
-9(Ub E=
E 6=o o)=9oH
3$E
9=e

=/ af o=oE *E- 6
o6-o
(,E(E
IE8
siE
ri
=1g,fi--Eo* Er
E? +E<(/).ots
ffEEg

!

Eo

=

a, b E H^EEEi E :0,*9
IESeEEHEg
E€FieEEgEgu t o cLE o E >ro >

c
0)
E

Eghooo)go
P$
Os

=) oif o=
l/,E*g- 6o63
U,c(E(B0ro
-oo! >-
A )a

8g E

S.oAor o) E
gf o (U (t)J
uJ o oE{
e E. E93
FEsg$5

i$

E:.;tf

r.1t
:6i
:ilt

*l

:fii,r

&r*!!

!$



o
E
(E

o)o
Lo
E)
o
0)ooo
o
UIL
o
oo
f
oo

TL
c
.9)
(t)
oo

Itrto
I(EIL

IE
le
I a.,

ls
lcIo
lo

lo o

lg6
Io (!
l"E fl= o.
lo9

tr
EDOCF
E}
i= s.

c
=o
E([
co
E
(t
o-

o
g
o
E
o
o.
o
ol,o

=

oo(!
o

.:)
-g
co
=

!

>
ooolo
citr

S.=c o=o -o -o)- tr :-
! o a' 3-!IEif SEFLI
)-(/)gC? f o o o,
S iiPE Eo=# 3 9l

H3i: F
tr'5;€ s;
- tr c -o:q.-
E E ii H*(J(J,XE.o e_

:=
o)

6Ec-
Eg&H
AE.EEg_eEa

.>
co
=
o
&.
e5
c6,-F
8;OrN cii

EdH

gg
frg >,E
>'= c !e

8eE I
=dEE.
SsEg'=cl/,>
='- 

(,t L
ici(E
E L (J-
c.?oY
b-0E 6

leg r
S E; H

o
gf; .P g
-c Xo
i E gF€
f oc (tt 

=oYc/Y|/J

o9o
e 5:;E
L E .t >\o o'= o,
-C ()+i-C

P:#5a
P B s!,1F r!c.lJ

-c
g
o

=
eo

*oH g8
e;; ?3=
;9n-H 5 

"d 
S

Eg=6EEE
88H"Ea'9.E

ci
fo!
o)
o

!

o
Eo
q)
-c
o)
.c.

o
(!a
sooo

0)
o)
s
aoEoa

$$&r.

#ffi

r,i$.|J'*litti

b$;t

li!$

*.i*-:!i




