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APPENDIX-A TOPOGRAPHIC SURVEY

ALl General

During the field survey peried, the following topographic survey works were
conducted by the Study team. :

- Collection of basic tbp‘o’graphic data and information on existing bench marks,
aerial photos, etc.

- River cross-section suh/eys at the sites of stremn gauge stations and along the
Chang Chhu.

- - Site survey for the experimeittal facilities which were constructed in Bajo and
Phangyul. :

- Plan and profile suweys along the existing ifrigatiOII canals in the Study area.

- Plan and profile suweys for the existing urban waler wpply system in thc
Wang:duephodrang town area. :

~In addmon to the abovc~menuoned 3uweys lhe phologrammelrlc mappihg was

conducted based on the avaitable aerial’ photos by the Survey of Bhutan under the
supemsmn of the Siudy team. T he to;mgraphic drawmgs prepare(l in the fleld survey

“are listed in Table Al l
"A2 _’l‘oliogmphic l)ala Collection
A 20 It ‘§0 000 Qcale of [opograplnc i\]ap
-The topograph;c maps of- l 50 OOO sca!e were collected. rhe naps were prepared b)."
- the Indian government in 1960s based on the aenal photos taken from late 1950s to the

beginning of 1960s. Since no updaté has been made, any objects which have becn:
cénstructed such as nationat Inghways government oftice buildings, ete. do not appear

on the maps. However the collected maps are considered usable for carrying out tield
surveys for the Sludy since the topography has not changcd subs[anhally

The maps collected covers all of the Sludy area, but not cover the northern part of lhc

Chang Chhu basm near 1he bordcr with China, as' shown in Fig. A2.1.
A22 Land Use Map
The land use maps prepared by the Land Use Section 'of MOA were collccted covering

almost of the whole Dzongkhang arca of Wangduephodrang as indicated in Fig. A 2.2,
The maps were prepared in 1994 and 1995 based on the image of SPO'T satellite.
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A2

Aerial Photos

Acrial photos covering the whole Study area were collected in the Survey of Bhutan.
The photos were taken in late 1950s and printed with the scales of 1:30,000 and
1:35,000.

A3 Bench Marks

~ Only the bench marks establishied by the Survey of Blatan in Wangduephodrang town
~ is the onc authorized, whose elevatiori'is connected to the national ]evcl benich mark
networks. lts ofticial elevation is 1,300 in. Based on this bench mark elevation, over 30
berich marks were established along the survey routes in the Study area. The longitude,
latitude and measured elevation of such established bench marks are listed below, and
their locations are indicated in Fig. A 3.1.

List of Established Bench Marks

N

Elevation

Nameof | Elevation Name of ] Nameof | Flevation o
[AASH {m) Longitude | Latitudd DM ) Langitude | Latitede - BT {m} ongitude 1 Lalitude
BML LT 168N | 27390 |pEMBC2 L2320 10814417 1 2700892 5 {hvide13 LG5 | 15R)I0RY ; FR R
L 342578 EN130 ] 271ERI8 R BCD IRIERE] 10B1268s | 2iawes s fparecin | oamar 1 opeamse {2
_RMA 136143 IRE8A 1 | 27397177 [pivmoet LAIASS 10813420 | 113t e |paipeis I8, LTRGBS L el
S| 1307 VRIS | TR |HMBCS Ln? (USRS LI | HNFCNT tawss | opresass L ormmesa
AR 134708 [CEETEE I PR TED B | POTTAN LT3 | toRips | 2iaead [EMBea? | ondmeed | Cloteasr) C pasare
BAL6 CABART ] emooed | 273%00R (BT iR 10EeeN0 | P2 [Eaipciis 1307 19veng) | 27%ite
AL CAMRES ] 10erm0 [ 273u4E7 [fMBCS 1108 o0 HORLASAS | ITROMO [PBMB1e 13747 PSS L 27350700
BM3 RIPRS I BT S PR SRR | HUPTREY 1M150° | 1esoae | rasemsy [pwmcig | ramios 1WTO0TTT | 2iasary
CRM 1310122 IOTE5A2T 1 231382 (§iM _B'f.'-l? I:._lil 08 | 10807087 FRECSEET 3 (VPP ‘11 KL IERROG R © 2SN
RN 130650 ¢ BovEseR2 - 2mamcal [pasbedi 130742 10608427 | - 21382383 JEvea22 LY LR T c R A A TLITN
EMBC- 192322 3 gk | 3nvwtss R Boad Lesas ovosesse fooaue lpareen | Damsss b oownes |

Ad l’hotogn ‘lmmeu ic Mappmg

The photogrammelnc ‘mapyiing of 1: iO 000 was conducled by the Suwcy oi Bhutan
 under the supervision of the Stady team durmg the ﬁeld survey period. In the First
. Field Sun’ey from Pebmary to July 1994, 70 km? of mapping was made to cover all of -

the Study area, and in the St.cond l"leld Survcy Penod from Novcmber 1994 fo \flarch
1995, 40 km® of mapplng3 was made’ additionatly along’ the Bajo and the Lobeysa
Canals-and’ the southesn areas of Rubeysa sub-area. The mapped arcas lotaling 110
km? are indicated in Fig. A 4.1,

- The acrial photos are as follows, N

- Specfﬁcalion ].:388';\' shqt in:. 1987 and _19'_88 with a s;céﬂc: of .1.:30,'000, and

- Specification 848 shot in 1978 with a scale of 143,000

Afler the plolting, the' fictd i*e;ri{icati0|1 was conducted to confirm the details of the

‘plotted maps, and some discrepancies were identified and collected according to the
results of such field verification works.
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A5 Topographic Surveys |

A5 T River Cros's-seclion Survey

{1) Stream Gauging Stations

Six (6) water level staff gauges and one (1) automatic water level gauge were
installed in the Pc Chhu, the Dang Chhu, the Limthi Chhu and the Tabe Rongchhu
_as shown'in Fig. A. 5.1. Cross-section surveys were conducted at all the sites wheu. .

" such ganging stations were established to grasp the river sections.

: (.2) Cross- scchon Survey for Chang Chhu

“The cross-section surveys were conducted along the Chang Chhu with several
“hundred meters interval as indicated in Fig, A.5.2. The survey was conducted twice
before and afler the outburst of Lunana lake to lind out the sedimnentation cftects
caused by such extremecly large flood which was induced by the outburst. The
results arc used for estimating the ﬂood water level of the Chang Chhu.

“AS5.2  Site Survc-y for F\peruncmal Facilities

The expenmental tamhtms were planned to be Comlmcted uuhzmg four (4) kinds of
water sources; goundwater spring, sub- surface water and suiface water. The 'site
- SuIveys were ca.ncd out for each facility stated above as explained below.

() Groundwatel Schemc :

. The groundwater suheme was planncd to be constmcted in lhe RNRRC ya:d n lhc-_ '
‘Bajo sub-ar¢a, consisting of the 50 m dccp tubewell operated by a solar power
supply. systein,'a water reservoir tanL “and distribution pme[me nelworks The plan
and profile surveys along the pipeline routc and the plan 1able survey at lhc ‘;olar
power and lubewcll sites wei¢ carried out. . : ‘

i

(2) Spring Water Schemc i

The plan table survey was conducted for the expenmental facilities’ ol the spung_
water scheme scheduled in lhc Phangyul sub- arca

(3) Subsurf'ace Waler Schcme
The plan and proﬁlc suweya and the pIan lable surveys were carned ont along> ihe f
delwe:y pipeline route and at the shallow well site; respectwely The plan of the :
- proposed well site with' a scale ‘of 1:500 and the longitudinal profile of delivery - -
- pipeline route were prepawd for planning and designing of the facilities. '
(4) River Water Scheme
The river water schemie, which are planned to be conslmctéd on the lell bank _of :

the Chang Chhu beside the RNRRC yard, consists of the slide type pumping

A-d
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station, delivery pipeline and the existing reservoir tank. Plan, profite and cross-
section sufveys were carricd out in each respective sites as well as plan table
surveys to construct the necessary structures for such experimental facilities.

A.5.3  Drrigation Canal Route Survey

There are 22 of irrigation canals in the Study area and , the route surveys were
carried out for seven (7) canals as shown in Fig. A.5.3. The surveys done consist-of -
plan and profile surveys, and as a result the plan with 1:1,000 scale and the profile
* with a vertical and a horizontal scales of 1:5,000 and 1:25,000, fespectively were
 prepared. During the survey, uwcniow survey 011 the existing canal structure was
also conducted.

A.5.4 Surveys for Urban W'}(cr Supply ‘i:,stem for W-}ng(lueplwdmng '1 own
Area

The urban water supply plan is conS!dcred to be the most important sector in thls
study, and various topographic surveys were carried aul in. the Wangduephodrang
: toxm area as well as along the emlmg convcyance pipeline route as stated below.

(l) l \lshug Conveyancc Plpehne and Bajo Canal

'_fThc plan, proﬁle and cross-section survcys were camed oul along lhe b\lSllng;

~conveyance pipeline route from the Pe Chhu to the water distribution station in the.
Wangduephodrang town: As a rcsull of these survcy the following drawings were
prepared as a result, - :

- Pians of the convcyance plpeimc route in a scale of 1:1 ,000 (See] Lg AS4)
- Long,ltudmal proﬁles of the com'eyancc hlpclme l'OUtL in honzonta! aud
\’Crll(‘ai scales of 1:5 OOO and 1: 200 - :

- Cross- se;uous mih an uﬂer\'al ofabout SOO m m a scale ofl 200
- (2) Distribution Pipefines

In order to grasp the actual routes of the é\isling distribution netwarks in the town
~ area as exactly as possible, the plan table surveys were conduclcd and the plan
- drawings consisting seven (7} sheets wvere prepared in a scale of 1:1,0000 The
-~ toutes of sich existing pape]me fietworks are indicated in these maps in detail with
' their diameters, buried depths and kingds of pipe materials. The longitudinal profiles
© of major pipeline routes were further prepared based on the leveling survey resulls.
The inapped area of such plan drawings is indicated in Fig. A.5.5.

(3} Water Distribution Station
The water distribution station located in the east of the town area has to be

~improved. Therefore, the plan table survey was, therefore, carried out to facilitate
~ such improvement planning, and the dimensions and sizes of the existing structures
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were also measured. The plan drawing of the existing water distribution station is
prepared in a scale of 1:200.

A-5






APPENDIX A
TABLES







Table A.1.1 List of Topographic Survey Drawings (1/2)

Titles of Drawings No. of Drawings

“Location Map of Bench Marks

. River Cross' Séction Survey .
:‘32 1 Stream Gauging Stations

2.1.1
212

o 2_2.2

Location Map
Cross Section SR1 (Pe Chhu)

© 2,1.2  Cross Section SR2 (Dang Chhu)
- 2.1.3  Cross Section SR3 {Dang Chhu)
© 2,14 Cross Section SR4 {Limti Chhu)
2.1.5  Cross Section SRS {Tabe Rongchhu)
. 21.6 Cross Section SRG (Tabe Rongchhu)
2 2 Chang Chhn -
2.2.1 . Location Map of Rwer Cross sections

Rn er (‘ross_ sccno_ns (Chanig Chhu)

3.7 opographlc Sun ey for L\:penmental Facilities

3.1 Groundwater Scheme

AR
312
3.13

‘Plan for General I.ayout (1:1,000)

Plan for Solar System Layout {1:200)
Longitudinal Profi les of l'lpelme :

32 Sprmg Water Scheme

321
322

3.3

General Plan of the Site = '
Plan of the Proposed (‘ommand Arca (l 500)

. 3.3 Subsurface Water Scheme

Plan of the Proposed Well Site (1: ﬁOO) and

~ Longnudnal Profile of' Dehvery Plpchne

? 4 Riv er Waler Scheme

341
342
343

344

345

Plan of Pumping ‘Stallon Site (l 500)
Cross-section of River Bank _

Depth of the Chang Chhu in front of the Site
Cross-section of the Chanig Chhw

Plan of the Route for Delivery Pipeline (1:500) and -

L ongltudmal Profite of {hc Dcllvely Pipeline Route

' f_lmgallon Canals ‘_

'4.1 Location Map of the Irngallon Canals Surveycd (1 25 ,000)

'4.2 Plan of the Existing Irri 1gat|0n Canals (1:1,000)
4.3 Longuudmal Profile of the Lxlslmg frrigation Canals’

1 sheet

1 sheet
3 sheets
1 sheet
3 sheets
3 sheets
3 sheets

-3 sheets

o sheet
5 sheets

i sheet
1 sheet
4 sheels

I sheet

2 sheets

I sheet

1 sheet

11 sheets
I sheet
2 sheels .

1 sheet -

I sheet
19 sheets

.} sheet



5..:
-5 lﬂuslmg Conveyance Pipeline and Canal

~ Table A.1.1 List of Topagraphic Survey Drawings (2/2)

TI[[{‘S of I)mmng_ N No. of Drawings

Urban Water Supply System in Wangduephodrang Town

- 5. L1 Guide Map for Plans -~ . L "2 sheets . s ﬁ
5.1.2° Plan of Conveyance Plpelmcand : : S SR
~ Canal Route (1:1,000) - ﬁ : 6 sheets
$.1.3° Longitudinal Profile of Water Supply S
{n Wangduephodrang. : 1 sheet
S.1.4  Cross-sections of Conveyance : L
Pipeline and Canal Routes —~ = ~ 3 sheets

52 Dlsmbullon Pipelines L
:5.2.1 Plan of the Water Supply Scrvncc Arvea (1:] 000) "7 sheets
5.2.2.° Routes of the Existing -

_ Di:,tnbnuouPip_elqnes(ltk,OOO) R - : 7 sheets
5.2.3  Longitudinal Profiles of the Major .~ L o
Distribution Pipelines ;n ~ . 7sheets

_ 5.3 Water Distribution Station

5.3.1 E‘ushng l)ismbunon Station (Plan) _ i | sheet
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Fig. A.5.4 INDEX MAP FOR PLAN OF CONVEYANCE PIPELINE (1/2)
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APPENDIX'B

APPENDIX-B  SOCIO-ECONOMIC SITUAT]ON
B.i  General Features of the Kingdom
B.t.1 Physical Characteristics

The Kingdom of Bhutan (IDruk Yul in Dzongkhag language), which is called Land of
Thunder Dragon, lies between latitudes 26° 45" and 28° 10 North and between longitudes
88° 45" and 92° 10' East. The country is relatively compact with a maximum latitudinal
distance of 170 Km and a maximum longitudinal distance of 300 K, and comprises a land
area of approximately 46,500 Km”. Bhutan is landlocked country situated on the southern
stopes of the Eastern Himalayas, bordering the Tibetan Region of China in the noith and
north-west, and the Indian slates of Sikkim, -West Bengal and Assarm, and Amnachai
Pradesh in the west, south and cast respectively.

The country is among the most mgged and mountainous in the world, with tlat land lirmited

to the broader river valleys, as most of the terrain inchudes a part of the Himalayan ranges.

~ The land rises from an elevation of about 200 m above sea level in the south to the

" towering Himalayan mountains more than 7,500 m above sea level in the north. The
dcnsely populated central valleys are scparated by a2 OOO m abme sea level.

']’he cljmate is char_a_ctetiséd by a dly'winter and 'a wet sumn_lcr monsoon, and the variations

“in climate are correspondingly extreme. The so_ulheﬁ} Bhutan is generally hot and huinid,’
“while the high imalayan mountains in the northern borders ‘of the country: are under-
- perpetual snow. ‘The' climate can vary considerably between valleys and within valleys
-depending: on levels of allitude. Rainfall, in particular, can differ within refatively. short
-dlstances due to rain shadow eﬂects Annual precxp:lallon is concentrated in the monsoon ©
season, from mid- June lo Septembcr and bccomcs heawer toward the souih with up to .
5,000 mm.. < P : : '

B;l."2':- ]_nlsiiitatiﬂ,ilﬁl and Legal s“l"ai;l(‘\'i’bl‘k‘ .
{1} Sti‘lli'lilri? (;il'thie Government _

The constitution of Bhutan, the Royal Government of Bhutan (RGOB) is based on an
enlightened monarch rules through Lhengyel Shungtshog (Cabinet), Tshogdu (National
Assembly) and civil service.- Houcvcr the s!mcturc of R(‘ OB is chan‘g:n& on some
: orgamsauons in receil years. - S :

SRR Mona’rchy

On December 17, 1907 His Majcsty Ug;en Wangchuck (1802- 1926) was elected
as the first King of Bhutan by popular consensus. Since the establishment _of
monarchy, there has been four hereditary kings. The third King, His Majesty Jigine
Donji Wangchiick (1928-1972) began a campaign of modernisation and expanston
of Bhutan's Govermment and society based on the accomplishments of his two

predecessors in uniling the country under a strong central authority. Tence, the |
National Assembly consisting of representatives of the people, the monastic order -

and civil administration were re-established in 1953,
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The present King of Bhutan, His Majesty King Jigme Singye Wangchuck (1955-)
acceded to the throne in 1972 on the demise of his father. His Majesty the King is
the Head of the Governmeitt as well as the State. He is assisted by the Cabinct
which consists of 1is Majesty's Representatives in various Ministries, Ministers and
high ranking civil scrvants. -

National Assembly

“The . National - Assembly - has 150 - members of which 105 members are

representatives of the people, elected for a term of three years by consensus in each
of the Dzongkhags (administiative units). The people's representatives are elected
in accordarice with the traditionat political system at a local level. Twelve monastic
representatives are clected by the regional monk bodics, while the rematning 33
members are representatives of the Government and are nominated by Iis Majesty
the King. They include members of the Council of Ministers and ‘the Royal

Advisory Coungcil, Secretaries of various Government Departments and several

Dzongkhag officers (1994).

The National Assembly inecls twice a year, in addition to emergency sesstons. The

. National Assembly enacts legislations and advises the Government on all matters of
" pational importance. Decisions are paqscd by a simple majomy Any Bhutanese

)

»

over 25 years of age can be a candidate for memberalup

Royal Ad\risory Council

- The Royal Advlsory Counc:l was fonnaﬂy estabhshed in 1965 to advise: His
. Majesty the King and Governmenl Ministers, and to supemsc the unplmnenlatlon _

of programs and policies laid down by:the National Assembly: It has a three-year .

- mandate and consists of mne meinbers who' musl be approved by the National

Assembly. Two membcrs are appomted by ' His Majesty the 'King, one :

rcprescnlame ‘of the state clergy i chosen by the Assembly, and six members. are

appointed by the National Assembly. The C hamnan is nommated by His Majesty -
lhc King from among the Counciliors,

Religion and Monk Body

The Buddlmm has a s;gmllcant influence on the vales of the Bhutanese and has

'shaped the institutions, orgamsahom aits, drama, architecture, literature and social
- structure. Bhulan's culture, as in other societies, is Lontmually transforminig itself’ in
the face ‘of dev elopmenl '

The 1mpor1anCc of religious institutions contmue in present day‘s Bhutan, as
signified by the strength of the monk body which currently has a strength of over
4,000 members in Pratshangs or Rabdeys (monasteries) supported by the state.
This figure takes count of monks who are part of the formal monastic structure

- supported by the state, and excludes monks who are not pait of the state sponsored

" Dratshangs. The Rabdeys are based mainly in Dzongs (fort- -monasleries).
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" Fach Rabdey is headed by a Lam Neten who is appointed by His Holiness the Je
Khempo (Head Abbot), the Head of the Central Monk Body, who is also clected.
The present Je Khempo is the 69th incumbent. His Holiness the Je Khempo is the
Chairman of 9 member Dratshangs Lhentshog. Monks continue to play an
important role in the daly lives of the populat:on in performing  religious
ceremonies, and in promoting and preserving scholarship. They are also actively
involved in the process of development while constantly renewing their relevance to
society in times of change.

5) Central Govenimnent

Bhutan has been administered by centrally based functional ' Departments dnd
Ministries.: The organisation of central Government cousists of seven Ministries,
their related Departments and four Commissions, the Royal Bhutan Army, Royal
Bhutan Police, Royal Body Guards and several autonomious bodies. The
organisation structure of RGOB is shown in the Fig. B.1. l (1994). llu, Ministries

include:
" a. Ministry of Foreign Affairs,
" b. " Ministry of Communications,
- ¢. Ministry of Trade and Induslry, .
d. Ministry of Finance, :
e Ministry of Social Services,
£ Ministry of Agriculture, and

o2

Ministry of Home Affairs.
" The four Commissiohs are:

Planmng, Comnuqs;on

‘Royal Civil Semce Commnqon Lo
Special Conifission for Cullural Aﬂarra, and
-Dzong,khag Developmcm Commisvon :

a0 TN

~ The Pianning C(jmmission is headed by a l\-ﬁmstcr'as its full time head. Hlis Majesty
~ the King is the Chairman of this Commission. The Royal Civil Service Conuiission
which was established in 1982, is responsible for formulating and ensuring
“implementation of personnel policies in the cml service. The civil service strength
~was 11,228 as of late 1991 -

6) 3 i ocal Administration-

'Local admuuslrauon has been - strenglhcned to meet: lhe requ:rcnunls of
decentralised administration and development. The country is divided into four
Zones and 20 Dzongkhags (districts) which were closely i divided “from 18 .
bzongkhags in 1993 (Gasa from Punakha and Trashi 'Yangise from Tashigang), on
" the basis of considering common natural features and geographical proxiniity.
Larger - Dzongkhags are sub-divided into Dungkhags (sub-districts). - The
Dzongkhags, and where they exist Dungkhags, are further sub-divided nto 192
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7)

Gewous (blocks) which were changed from 191 .Gcwogs in 1993, According to the
1.and Use Planning project data, the latest number Gewogs is 196.

Dzongkhags are governed by Dzongdags (district administratorsy and Dungkhags
by Dungpas (sub-district administrators), who are responsible for civil
administration and development activities. Each Dzongdas is assisted by a
Dzongrab (deputy district administrator) who is responsible for planning andd
development and civil administration. Gewogs are administered by Gups (in the
nosth) or Mandals (in the south) who are elected by the community, The Gups
assist the Dzongdags and Dungpas in collection of taxes, mobilisation of labour for
community services and public construction, settlement of disputes and many other
local activities, mcludmn lmplemcmauon of some dcvclopment programmes. {n
cach Dzongkhag, the Dzongda is assisted in his developnient funictions by
Dzongkhag Yargay Tshongchung (District De\clopment Committee) which
consists of people’s representatives and oflicials.

Legal and Judicia’ry

Bhutan's legal system was prewously based on COdLS faid down by spiritual mtel in

the I’?th ‘century. The present laws as they exist in Thrimshung Chenmo (Supreme

Laws) were leyslated by the National Assembly in 1957, under Ihc aeys of His
Majesty .l:ync DOI]I Wangchuck, the third ng

R Disputes are usuaﬂy setlred by Gups Dltpulcs which fail to be resolv cd out of the

coutt by the Gups go to the Thrimkhangs (District Coutls). Each Dmngxhag, hasa
court head by a Thrimpon' {district magistrate): and assisted by Ramjams (low
ofticers). A Dzongkhag court has both original and appellalc jurisdictions. The-

~judiciary system as a wi holé had & staﬂmo strength of 200 in late 1991 The next
- level of junsdlct:on i1s the 1 hnmkhang (Jongma (ng,h C ourt) in T hlmphu

T he lhgh Courl-was eslablmhcd in E%S and Conss“-ts of elght Ju(lges e\dudmg, : the
‘Chief Justice. The judges are assistéd by four Ramjam Gongma. Al the litiganis
- have access t6 the supreme court of appeal, i.e. His Majesty the King, if they are
ol satisfied with the verdict aw atded by the High Court. The final appeal is made

. 5

I

to Ilis Majesty the King, who then delegates the Royal Advisory Council to
investigate and ensure lhat the courts have dlspensed justice in keep:m, y with the law

“ofthe counm

l)lplomacy and !nlunallonal Rclatmns

. Bhutan has resxdent d;plomatlc rcpreso,ntatlons in Indla Bang1adesh Kuwait, New
" York and Geneva.-The Bhutanese Ambassadors in these places are accredited to -

several other countries. Apart from representatives of international agencies, only
India and Bangladesh have resident diplomalic representatives in Thimphu, the
capital of Blutan.

Bhutan became a member of the United Nations in 1971, 1t is also a member of the
Non-aligned Movement, the Colombo Plan, the International Monetary Fund, the
World Bank, the Asian Development Bank and South Asian Association for

&
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‘Regional Co-operallon {SAARCQ). It has signed, rahﬁed or acceded 1o a number of
international conventions.

(2) Structure of the Ministry of Agriculture

"1} Organisation

‘According 1o the document of the “New Renewable Natural Resowrces {(RNR)

Structures and Functions”, in keeping with the instructions of RGOB to review the
organisational stiuctures and functional activities, with a view to smnﬂlhm the
Dzongkhag programme planning and :mplementauon capabilities, the Ministry of
Agricullure (MOA) had embarked on the process of reorganisation. The MOA has
amalgamated the Planning and Pohcy and the Administration and Finance
functions at the headquarters level in 1990. In 1991/92, further consideration of the
Ministey's role in the “Natural Resources Sector Development” led to the

" formutation of the “Renewable Natural Resources Research Strategy and Plan”. As

a fo]low-up to the research and planning exercise, MOA initiated an Extension
Review, and Strategy Setting and Planning Fxcr(:ise in 1992, Pinally, MOA 'was -

- reorgamsed in November 1993,

Wlth the start ofthc chenlh Five Year Plan. 1992 ]99? {7k YP) MOA, gmdcd

'by PPD, has begun to adopt.a wider approach to the development planning

. .process by accepting that the three main aclivities of MOA, ciop, livestock and

forestry” development, are integeal parts’ ‘of the same’ devclopmcnl process, at
teast in' Bhutan where the exploitation of any one resource aftects the status of’

the others The full practical nuphcalmns of this co-ordinated RNR approach -
~ have yet to be worked out, but at least one of them:is that at the dzongkhag:
* fevel the thrée sectional heads and the field staft in the three secm!s should

Y

work closcly togcthcr under lhe chammmlnp of ihe Dmngdag

Funcuonal Slmc{ure and Aclmues .

: Thc MOA’s basic’ slmcunc co:mslq of a Policy and Piannmg, Cmnmﬂtcc Lcnlral

furictional Divisions; and Dmngkhag RNR Divisions. The organisation structure of

-MOA is shown in'the Fig. B.1.2; The co- ordination of the MOA's function at the

national level is the rc:.pomsb:hty of the Representative of His Majesty the King in

- MOA, :the Deputy Minisier and Division' Heads. The Policy and Planning
~Commiittee, composed of the Deputy Mlmster and Division Heads, is responsible
- for overall management of Ministry's activities and for enSunng, that the RGOB's
, pollcy for the RNR seotor:s cﬂlmenlly 1mplunenled S

" The cmtral functional divisions are as follows (1994)

Research, Extension and lmgatton Dms10n,
Crop and Livestock Services Division,
Forest Services Division,

Planning and Policy Division, and
Admtinistration and Finance Division.

oo oW
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At the Dzongkhag level, the RNR seclor, comprising of Agriculture,  Animal -
Husbandry, Trrigation and ~Forestry Scctions, function” under the overall
administrative control of the Dzongkhag. The Dzongkhag RNR scctor Heads are
responsible for co-ordinating the MOA's functions at the Dzongkhag, Gewog and
Village levels, and for ensuring that a unified Ministry's presence is fell within each
Dzongkhag. On technical matters the RNR sector Heads refer the matter to the
respective Technical Divisions of MOA.

3) Funeclions of Imigation Section

As an operational programme of MOA, the activifies of the Irigation Section
within

the Rescarch, Extension and - ledgation Division (REID; formerly

Department of Agriculture) are decentralised to the Dzongkhag Administration.
The construction and maintenance of both major and minor schemes are the

sesponsibility of the concerned Dzongkhag(s). T he functions of the various units of

the Trrigation Section are as follows:

a.

b.

Irrigalibn Service Unit: is résponsible for technical and professianal support
services at the central and Dzongkhag level,

[rrigation Training Unit: is responsible for casuring dlssemmauon and -
implementation of the National Irrigation Policy, and update lhc polu,y '
- manuals to guide the Dzongkhag 1rngation stafl’ and

" Construction- and - Supervision Unit; is responsible for. pxeparauon of
“estimates, evaluation” of tender: documents, construction  supenvision,

. measurement of works, proccmna of bills and other related works, taken

: bythe d;ﬁertnt umts undcr \10}\ .

- 4}, Dcvelopmcnt P!an and Pnonly

The: major objechves oi RFlD dunng lhc Sc\cmh Five Yem Plan‘ i)eriddi

compnscd of lhc tollomng,

b,

. To: eslabhsh sustamabic produclxon systcms throubh mcreasm!, sonl%

' fertllll) and improving soil and water conservation,

To increase production of cereals and oilseed crops leadmg o grcattr
selt-sulliciency; and

To increase production of horucuilural and grain legumc crops, both
for: exporl and domestic markets,’ leading to high incomes, g,reatu_,

'cconomlc growlh and cxporl revenues

5) Staﬂ and Budgel

lhc total staﬂ and emplo},ce of \1OA are approxnmaie!y 2,000 (1994} and a-
breakdown is as follows:
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NUMBER OF STAFF AND EMPLOYEES OF MOA, 1994

- : Sector Number

Hor Royal Highnéss 9

Ministry of Agricolture q

[Natural Resouree Training Inditute 0

Research, Extension and Irrigation Division approx $0{

Crop and | ivesteck Senvives Division approx 360

Forest Services Diviston . approx. 69U

" [Planning and Policy Division ) G2

‘i“ g . Administration and Finanos Pivision . . 5h
= : Project Facilitation Oflice (RKhangma) ) 34

Source: Administraticn and Finance Pivision, MOA

The total budget of MOA for 1993/94 was Nu. 594 mittion and has increased about
33% from Nu. 446 niillions in the previous period.

BUDGET OF THE MINISTRY OF AGRICULTURE, 1993/94

Item Nuia nition
RGO Finanwing ) F18818
Cugrent Expenditure ) 1G4.652
Capital Expenditure ' : 1168
Fxlernal Funding - e Y Rl
Curent Fxpenditare T T51045
 Capital Expenditore - : 423,765
: Total- 0 sessae]
) _ - Currént Expeaditure 155.697]. .
: o . ¢ Capital Expenditure C .- 437931)
g‘ ; ' Source: Administration and Finance Division, MOA -

The budget of the Research Extension and ]rngatlon Division for 1995/96 hscal
- year is Nu. 334 mill:ons occupymg 6 1% in the total national bu(igct of\’u 5,212
' :mlltons |

P

B2 Najliqnal Socio-ecoriomic Situation
B.2.1 Population and Settleinénts
(1) Population

Uil 1990, there had never been a full p()pulahon censuis in Bhutaiy; the demographic

~ data represent rough estimates, for example, the 1990 total population was estiiated as

- 1.462 miltion. On the othér hand, according to the 7FYP and some :other ‘oflicial

; : 3 docwnenls, the 1990 official populahon of Bhutan has been estimated at 600 thousand.
§ - ¢ Furthermore, a populallon data which was ]mpared by the Land Use I‘humng project
-1 tin 1994, the tofal popuhllon of -Bhutan is appm\mnately 49 lhousand and a
breakdown estimated by Dzongkhag is as I‘ol!ows : :
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POPULATION ESTIMATES BY DZONGKHAG

Dronghag Rural Uthan Total
Thimpin 13,225 31,000 41223
Para 15491 2435 17,926
[t 7523 250 7,173
[Chiatha 27870 27,000 $4870
Sanse £6,950 4 080 71,030
Punakha 13,125 1,716 14,835
Gasa 2,400 355 2,755

- [Wangdue-Phodrang 20,573 1,470 22.345
Teirans T 16,215 1775 17.690
Dagana ‘ 17045 2,135 19.18¢
Humthang 9.992 1.615 11,607
Trongsa L 12,117 2,135 14,252
7hemgang ' 14,280 2,135 16,415
Sarpang 26,967 23140 36,307
1 hoentse 19154 210 19,364
Mongar 35827 2,135 37,062
Trashigang _ 60,627 2845 3472
Trashi ‘Yanglse 18,340 200 12,140
Permgatshiel 1051 1AL T1RAT
Samdiup-Jonkha 24,900 4640 39,540
Tetal Bhutan - . 49974 99483 549.459) .

Souréc: Land Use i’lazming project. PDD

g The averag,e populallon dcnsﬂy of the country is about 13 persom/l(m How: ever, 0N
“ cultivated land, the density is high, at places more than 450 I)ersonsflxm The
‘ pmpomon of the population under 15 years old is high with about 40%. As these age
“groups enter the reproductive periad, the growth rate of population is likely'to rise
~above the current: 2.5% (7FYP). On the other hand, according to the later official
' :report (1992, Plarming Commission), the population growth is estimated at 2% per
year, a ligure \\,hzch w:ll rise with the decrease in child mortality, unless eflicient family
p]anmng programs are nnplemcntcd Most recent data on rate of nattily and’ monahly
‘have been decreased, and a\emg,c rate of nattily and mater. nal moﬂahly, infant morlatity
and under five monahly in 1991 are 3.83% and 7.7, 142 and 195 per 1,000 live births
"rcspecuvely Life, e\cpwiancy at bisth has mcrcased )ear by )ear and has reached 48 9
years o!d (7K ‘{P) ' . :

(2) Seltlements

Bhulau is the least populated country in South Asia. Tlowever, most of the population
is concenhated in the valleys, and large areas in the north of the country are virtually.
: unply except for nomadic herders. The population is d:sinbutcd in the following areas:

a Vilitlhll) cmpl) 'nonliem region;
b. Relaiwely well settled area in the inner Himalayan valleys;

- ¢. More thinly populated area south of the Black Mountain Range and aasomaled_ '

* highlands; and
d. - Densely populated southern area.

‘Although no studies on ral and wban populattons have been undeﬂakcn it is
-~ estimated that 90% of Bhutan's population fives in rural areas, in an extended fanuly
system or maintain strong links with their rarat families. It is estimated that village size
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vartes from 2 houses {o 100 houses and the average village consists of about_ 43 houses.
Fach house is usually occupied by one houschold. Assuming that therc are 8.5
members per houschold, the number of houscholds or housing stock can be estimated
as approximately 70 thousand (7FYP). However, according to the Land Use Planning
project data, the total household is about 80 thousand and average family members are
6.8 which correspond with 7.2 members on rural area and 5.6 members on urban area.

Utrban settfements for taxation purposes are classified as having a population between
500 and 25,000, In 1989, 32 urban centres were classified as towns. Thimphu in
western Bhutan is the capital with an estimated population of 40,000-50,000 people.
“The other main urban settlements are Phuntsholing, Gaylegphug and Samdup
Jongkhar. All of these three cities are at the border between India and Bhutan. Towns
are developing in all the Dzongkhag (district} headquarters (7FYP). :

(3) Buddhist Culture

The people of Bhutan is Mongoloid origin, with their distinctive language, Buddiist
religion and cultural patterns of Tibetan origin inhabit in the northern and central parts.
The mongoloid settlers in south-eastern Bhutan termed the Sharchopal's, thong_,h of the
. same origin, have a distinct cultural pattern akin to the Tibet- Burmese.’ However, they
~ have completely assimitated into the Buddhist dedved culture of the northern and
central parts. The seitlers in south-western part are predommantl; Rindas. The bulk of"
~ them have immigrated more rcccnlly

' In Bhutan, Buddhism plays a central role in pcoples flives: The basic pnnmples are 10
give back to naturc what has been taken away and to respect all forms of life. Both

" Buddhist -and pre-Budd]nst (Bon_ and Anmusm) beliefs promote a cautious ‘attitude -

_ towards environment, The mountains, rivers, lakes, streams, rocks and soif are bchewd

o be the domait of spirits, so that pol!ullon and dlstmbancc to these sites are behewd
'_ to bc the cause of dealhs and dmeaseq »

Vo

(4) Land use

T he assessment of land rcsoun,cs and Iand use has bcm comtramcd by ack of reccnl
“and detail data with the exception of the Land Use Planning pro;ecl This' project
- comuienced in mid-1992 with assistance from DANIDA. The project aimis to develop

an overall land use plan, and has initially devcloped working land use maps throughout
‘Bhutan. Addmonal assistance may be forthcoming for a national soil survey. However,

the resu[t:. of the pro;u:t are not hnahsed yet and some data is having some doubt

ihe Master Plan f‘or }'oresily Dcwlopmenl (\lPl D Drafl 199}) has a more. rgcuu
- assessment. The main finding of the MPFD has been that the total forested area’is
estimated at' 56.9% of land area. While a large part of the forest afea remains un-
utilised, torests represent a major source of fuelwood, fodder and construction
materials. As livestock graze in torest areas, there is no clear distinction between
tivestock and forests land uses. Zonal surveys undertaken in 1987/89 have shown that
out of total arca of land being ulilised, more than 50% was accounted for in the others
category. This inclides, Tsamdok and Sokshin land, ie. private registered land with
forest cover and public land with private grazing rights respectively. Most of temperate
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pasture areas ar¢ subject to year round intense gremng without c‘.howmo signs of
overgrazing except close to poputation centres (7FYP). -

LAND USE IN BHUTAN, 1991
T hem Square Km Peroentage
irave, Water and Alpine 12o00] 5%
Forest L 26,500 569
Cultivated 00 16,1
Un-inteppreted . 500 .12
Tenal 46,500 100

Saurce: Mastée Pan for 1'0(6\1() Development, Preliminary d\t\ 1994

The MPFD has cdmpared land use between the Pre Investment Study in 1957/59 with
the most recent assessment and found the following significant changes:

a. Agricultural area has increased at the same rate as population growth;

b. Degraded forest and other open areas have increased at a more modest rate
than increases in agriculivral land, but have risen to alimost the same total area;

¢. The area of coniferous forest has remained stable;

d. Broad-leaved forest area is the most rapidly decreasing category;

e. The main sh;ﬁ in fand use has been [‘mm broad- ieaud ﬁ)rests to arable

production and grazing; and g : ‘
f.. Estimated decréase in forest cover is 16 8 of lhe 1958 area and 34 3% ovcr
lundreds of ¢ cars. x - = .

'B.2.2 National Emnomy
(l)' Outline of Nalional Economy "
".Bhulau is prcdommanlly an agnculiurc onenied country, mlh about 90% of !abour

force engaged in agricultural sector. The sector contributes about 41% of the Gross
Domestic Product (GDP, 1992) and is the backbone of the Bhutanese’ ‘economy. The

Bhulancse people rely on the land for their: food and basrc necessities, and lhe nual' '

econony is based on small, pnmaiy subsmtencc oncntcd comamnmws

'(2) Economic Praduction

‘The total estimated GDP in 1992 amounted to Nu. 6,178 million or about USS 238 .
million (US$ 1 = Nu 2‘5 92 1992 anmal avmage) at current price and dC‘lElllS are as

follou 3

" GROSS DOMESTIC PRODUGT AT cu_RREN? PRICE, 1992

Secter W in millon ‘ercenfage (26)

RNR . 2.460.50 398
Agriculture 1,363.00 221

© Livestock - 48740 7.9
Forastry . 610,10 99
Industry . 1,785.60 289
Senjecs ' 1,930.50 313
Total G 6171.60 - 1000

Source: Slacted Economic Indicators 1995, RAM
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The GDP per capita referred to the total population estimated of 624,240 (based on
600,000 in 1990 and annual population growth rate of 2.0%) is Nu. 9,897 or about
US$ 380 (for reference, it was estimated at US$ 370 by 1991, 7EYP). This means that

- Bhutan is not the lowest per capital income in the world which Bhutan have been
classified.

1) Production by Major Industries

The tofal production of lhe six major industties amounted to Nu. | 201 nnlhon in
1994 as compared to only Nu. 534 willion in 1990. OF the total sales in 1594,
73.1% represented export to India, 1.0% expoit 1o third countrics, and rest
represented  domestic consumption. At about 32% the Bhutan Carbide &
Chemicals £.td. contributed the most, tollowed by Army Weltare Project, 23% and
‘Bhutan Board Producls Ltd, 20%. Other industries were, Penden Cement
- Authority Ltd, Bhutan Fruit Products Ltd. and Bhutan Polythenc Company
(RMA, 1995). . '

- 2} Power

During 1991/92, the Chukha Hyde! Project generated 1,554 million units ‘of
“clectricity, out of which 87% or 1,350 miltion units were e\(poxted 1o India, In
1994, the Chukha Hydro Power Coxporauon generated revenues of Nu. 568
millton, out of which 91% or Nu. §19 million were from export. - '

CHUKHA HYDROPOWER SALES

; Ttem : 1990 . T I L T4

; Totat Sales ' wTasrsl . wsal T 3wl ske| . sers
Expert to Indta Canal o aera] o assd 5373 0 S0
Intermat Consump. 134 2| L 188 COigE ' EhR

Source: Selectdd Fooawimic Indicators 1995, RMA
(3) Fconomic Growth’

_Dunng the 1987-1992 peraod the annual g growthrate of GDP was csumatad at 4.0%, a
- very high rate of growth comparcd with most developing countries during the same
period. The major imputs for GDP growth was not from increases in aid, but was
largely based on the expansion of the electricity and mining / masmfac!unnu seclors.
" The growth rates by sector are summansed as follows: : :

% o ANNUAL GROWTH RATE OF GDP 1_987-1992 |

Sevtor Percenizge (%e)
RNE ; _ 17
Agriculture 39
Pivestock 1%
Forestry © 15
{ndustyy 34
Samvices 7
~ Tolal GDP 40

Souree: Selected Economie Indicators 1925, RALA
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RNR sector at 1.7% was one of the slowest growing sectors. Even a 3% growth rate is
rapid by most standards, and would allow a considerable improvement in average
agricullural incomes despite the growth of the rural population. While these estimates
were based on limited data, it has been assumed that the growth in the agricultural
sector was the result of both increases in area planted and in productivity. The refatively
slow growth of the forestry secior, was the consequence of RGOB policy restricting
the level of logging to prevent un-sustainable utilisation of the forest resources. This
policy resulted “in a decline in commercial logging in the early 1980s, when
responsibility for logging was handed over to the Bhutan ‘Logging Corporation (a -
public sector enterprise). The output increased fiom this sector increased in the mid

1980, but mainly because of the need to fell trees infested with batk beeile disease
(TFYP). -

According to the 7FYP, the results of an exploratory GDP projection, in which an
overali growth rate of just over 5% p.a. is achieved through continued rapid growth of
the manufacturing sector, despite the decline in electicily sector growth. In this
scenario, the share of manufacturing in GDP would atmost be doubled, to 13.2% by
1997, white the share of electricity would fall to 7.7% from 9.4%. There would be a
_continued slow dectine in the relative importance of the natural resources sectors: the
~combined share of agriculture am forestry would falt from about 43% to 41% of the
total. o

GDP PROJECTIONS 1989-1997

Share(*o)

. Average {
. Seor 8 GHY | Growh sy | 1997 GDpe 1989 1997

[ Agricultere & Livestock sl T as| T T 19ws] T 110 7309

o [Forestry 4291 ©oag V6263 B UX! T 99
" Mining ;387 T34l 6 R HB I/

Manefactaring ‘1025 i 8290 L9 2

C ity 3910 17 4815 © 9.4 Caf
Construction 582 s 50%.4 R Cwaf
Teade, lotel, oty 26%.8 24 3250 6.5 fsaf
Transpoit & Communica, 2356 6.7 3968 5.9, +6.3].

Financial Servicss 306.9 54 4651 "4l 74

Comrminity Seivices : ) . .

NGt Adwin. & Defence) 5381 - 48 <719 ‘126 121
{128 bmputed Bank Charges) 67.0 7.2 170, 16 .19
Total GDP 4576 53 63017 100.0 100.0

. Nele: P1989 Piices “- Source: Seventh Five Year Plan 1992-1957, Planning Commission

H

(4) Toreign 'l‘_ra;dc'

The major export commodities to India were electricity, minerals, especially calciuni
carbide, ceinent, timber and wood products, which accounted for 82% of total export
amount in 1990. Eléctricity generated by Chukha Hydro Power Corporation has been
occupying first position from 1987 (Nu. 374 nultion 97% in 1990, Nu. 397 million 96%
in 1991 and Nu. 355 miltion 95% in 1992). The major import coimmodities from India
were vared from consumer goods Jike a rice, diesel ofl, fabrics, elc. to capital goods

" like truck chassis, petrol, iron rods, etc. From 1987, rice has been the highest imported
good.
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MAJOR COMMODITIES TRADED WITH INDIA, 1990

C Commadily Nu inmillicn | Peecentage (%o)
L Export
Eledricity 371435 i3
Mincrals 209.04 185
Coment 13704 121
Timber 107.18 2.3
Wood produdts 10343 9.2
" Subdatal 231.04 &24
Tetad Exponi EERPLETI I 109.0
EL Brapoat :
Rice 7292 64
Piesel oit 65.01 5.1
Truck chassis <548 48 _
Petrol Ry 28 !
Fires and tubes 3L70 28
" Sub-total 25658 : 24
Tota] npont 114292 E 1000

Source: Salected Economiv Indivators 1993, RMA

During 1990/91, Bhutan's overall exports increased by 13. % and imports by 12.7%. .
Exports to lhlrd countrics increased by 15.8% and exports to India increased by 13%

© On the other hand, :mpons from third countrics grew by only 2.3% whereas unpons
" from India grew by 15%. Dusing 1990/91 marked the second consecutive year during
- which Bhutan had a balance of payments deficit walh !ndla resultmg, in a net draw .
: down on Indian Rupee FESCIVES,

(5) Balance'of Paymenl

- The value of merchandise exports was estimated to have increased by Nu. 261 million

- during the fiscal year: 1993/94. Nevertheless, the decrease in imports of Nu. 407 million
" has broughl about a large trade’ deficit of Nu. 966 million. The trade bahnce deficits
- were ‘aceelerated, Fising from'a deficit’ of Nu.-217 million in 1990/91 lo Nu. 1 634
ﬁ willion in 1992/93 but deccleratcd in 1993194 R :

F unher o the tradc dei:cnt the service and transfer p'iymenls ha\e bcen greatcr than the
. service and transfer réceipts with a deficit of Nu. 455 million. 'This résulted in a fusther
- detenoration of current account balance by deficit of Nu: 1,421 m‘il]ion_ from deficit of

Nu. 1,953 million of the previous period.

Foreign aid has contributed to offset the current: account deficits. ‘During 1993/94,
Bhuitan's Balance of Payments consisting of balance of payments'with India and rest of
- the world had an overatl surplus of Nu. 647 nul]:on but it has increased about 70%’
from ‘the prewous year. These years the LCOnOIIllC r;lauon wnh lmha has been
increasing in comparison with the third countries.
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2)

BALANCE OF PAYMENTS ESTIMATES, 1993/84

{Unit: Nu. inmillion)

_ Item india © Others . Total |

a) Expords of Goods (Fob) 1,825.75 27217 2.0%7.92
b) Imports of Goods (") -2,42006 641.02 -3.064.08]
¢) Trads Ralance (a+by -594.31 37185 266,16
d) Service and Transfor Reveipts 200,26 62376 82402
2) Sarvice and Transfer Payments 630,54 64314 -1,278.68
f) Net Service and Transfer {d1 2} . -430.28 . =248 -134.66
2y Corrent Accownit Balance (o +Hf) -1,02159 -396.23 -1, 42087
h) Foreign Aid . 340,40 1,03%.71 1.380.10

1} Other { oans : 563.4% <7132 49215

1) Errers and Owniséions 19186 ' 3] 195.22
k) Overall Balance (gibiing) ‘ 71.09 575.57] 646.66

Sourve: Selected Economis indicators 1995, RAA
Balance of Payment with India
Bhutan has close economic finks with India. Trade with India in 1993/94 antounted

to 87% of totat export and 79% of total import. The balance of paymcnts deflcn
with India became more sericus from 1989/90.

.Meuhand:sc expoits have been estimated fo have increased by 20% from 1992/93

to Nu.: 1,826 million in 1993/94. Most of the increase had come from electricity,

‘calcium carbide, wood products, food products, cardamon, polatoes, etc. Al same

tinie, imports also increased by 16% to Nu' 2,420 million w, hich has again resulted

intrade deficit of Nu. $94 million. On the other hand, net service and transfer went
~ down by 46%. Co:nbmmg this, with the trade deficit the current account balance |

dunng 1993/94 accounted a Iargc dehcul of\‘u 1,025 milton.

Balance of Pa) meils wuh Third Countnes o o

Mosl of(hc lhlrd country e\pons arc to Ban!,ladesh and only a poition of g,oods'

are exported to other countries. ‘Expont ltcms mclude omngf:s apples cardamom

ﬁcoa‘! boulders, lime ‘stone, ‘cement, Hl)PL pipes, - wood products, dolomite: and

handlcraﬂs During 1993/94, expons recelpls have increased in Nu. 272 million,
The same tinte, impoits, consisting mainly of caplial goods, vehicles and other aid-
related goods, have been éstimated 1o have remarkably decreased to ‘\Iu 644
miltion from Nu. 1,385 million of the previous perdod.

- {6) lnienmli{mal Reserves and Exlernal Debt

- The total mtcmat:onal réserves’ were blable in lhcsc 3car:. Thc ;c,ross mtcmatlonal

- reserves has been increased by US$ 12.5 million to US$ 107 million during 1993/94..

The growth'in reserves was a result ‘of a strong increase ‘in convertible currency
reserves. The cony erhblc currency rescrves increased by 12% and antounted to USS$
103 miillion as on June 30, 1994, as compared to USS 92 million of the previous pc: iod.
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INTERNATIONAL RESERVES

192192

. frem 1989,90 1990.51 195200 | 199391
Indian Rupee (miltion of Rupec) 418,41 24505 97.80 7981 §25.25
Convertible Currency (11!i1M[l-‘SS) 63.00 78.7% 9596 186 102,93
Total Reserves {(Million of 1S3} 8298 50.32 9%.74 94.40 106.92

Seurce: Selevted Economie Indicators 19935, RAA

Bhutan has successfully avoided the foreign debt trap into which many countries have

- fallen. As a result, it has not been forced to morigage its natural resource base in an un--

sustainable fashion to pay off outstanding loans.

At the ead of June 1992, Bhutan's convertible currency loan outstanding amounted to
US$ 71 million. There was a decline of 12% comparison with the debt outstanding of .
the previous period. Total repayments duriig the period amounted to US$ 4.9 miltion
containing US$ 3.3 million of principal and US$ 1.7 million of interest. There was an
increase of 12% in total debt service payments during the period. The Indian Rupee -

- dept at the start of 1991/92 of Rs. 980 million rose to 1,266 million due to additional

borrowing of Rs 286 m:H;on Total repayment as at the end of 1992 was Rs 314

“nuflion,

FORE|GN DEBT INDICATORS FOR CONVERTIBLE CURR[:NCY LOANS

(Uit USS in million)

e 198738 | Tossse | iseosn | (99091 | ii991.92

b bt Oulﬂandmg (cumulative) 41.55 72.62 11362 79.92 7970
ept Service Payments 0.87 407 676 © 440 L4958
" Principal | L 032 236 T4 2.79 328

: Iterast 50,55 171 244 .70 §.70
Dl Servive Raho« (mpsnenl} 110 3980 39.23 2588 C417
1) 700 1670 LAl £37 2421
1) ;- S alo 23,10 2547 17.51 20.57
Dbt Outstanding GDF (ini purunt) LR 27.00 23,18 © 3369 29.59

Not 1) Inlerest payments “convertibld cur FeRCY g\pbm of goods and sarvices.
. 2y Prinvipal repaymesits: otvertible cime fey exports ofgoods and servives.
¢ Seuree! .\nnual Rnp@ﬂ 1994 ‘92 R\I \

oL H
'
i

(7) l*melgn luxch*mge

The ewpansmn of lrade with India lcd to the monelan?ahon of the Bhutanese econmny
Since the introduction of the Ngultnum (Bhutanese currency), it has been valued at par
with the Indian Rupce and Bhutanese price levels move closely with Indian price levels.

- The exchange rate ot the Ngultrum against the USS$ and other- major currencies
| expenenced a significant change in the beginning .of 1991792 as a conséquence of the
' Reservé Bank of India's move to adjust the exteinal value of the Indian Rupee. As a
 resuli of this exercise, the Ngultrum weakeited further against the dollar and its average
" exchange rate’ against one dollar depreuatcd to Nu! 31.37 of 1994 average trom Nu.
- 30.49 of 1993 average, expesiencing a depreciation of aboul 2.9% (Fig. B.2.1).
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EXCHANGE RATES, NGULTRUM / US$

Catendr YVeiar 1990 994 1902 1923 - 1934

Perioud Average 123 22711 2592 X 31.37
Fiscal Year 1982.90 199024 1595:92 199293 199394

Period Average 16.97 1874 2586 27,77 2R.GS

Source: Selodted Feonomic Indicators 1995 RMA

The currericy equivalents of the Ngultrum against the US‘B in July 199% isUSS t =Nu.

31085 | | : ' %§

(8) Financial Investment

The domestic investment by the Bank of Bhutan, Royal Insurance Corporation of
Bhutan, Bhutan Development Finance Corporation and Unit Trust of Bhutan, has been
increasing remarkably. In comparison with the financial investiment in 1987 {Nu.-374:3
million), during these five years that on 1992 raised over 600%. The investment ration
toward all economic activity has been increased from 11% of GDP in 1987 to 38% of
that in 1992. lhc RNR sector occupied only 3.4% of all fmancral investnient in 1992,

FINANCIAL INVESTMENT BY SECTOR

Uit Nu in anillion)

Eeanontic Seutor 1988 ° 1989 TS B B :
RNR HE T T Y ©RGA
Manafacturing = 119.5 147.7 2204 A B8t ;
Huilding and Construytion 2401 R XY 4736
[tade and Convneree : R0 1278 181.7 2549 (3281
Transperl _ ‘ . 413 L US60 . 96.6 126.8 R L) §
!‘arsonalmmd Other Foans ' 93.0] . 1672 “166.8 249.7 © 2819
"~ Total 1 T gosa| T a3sk2] O 23730
Saurc\' Sckxlu:l honu\nm. Indicators 1991 R'\.{ \ : :
{9) Nallonal Budgct angd Balance of Gm. mnmenl's Accmml
“The Flscal '&’car of RGOB 1s from’ l July to 30 Niné. The total natlonal budgct of
RGORB for 1994:’9‘5 was Nu: 5. ,010 million and the pro;en,ted bud,gcl outlay for 199Sf96
umpcd loa record valuc of Nu. $ 2]2 nn!l;on :
NATIONAL BUDGET 1895/95
- ey ) .\u. mnnl!aon
Current Expenditure . ' 1,872,055
Capital Expmdilurc ‘ . C M0O35T
Repayment of Loan RO L 336002
RGO - 1 2,410294] T ‘ :
Extemnal Grant ' ; 2,535.164 - % -
External Loan : - _ _ 266,136 : o
Total 5,211,594

Shnn\ Ministry of Firance, \almml Bud;,d ard Anou.m Pivision
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GOVERNMENT EXPENDITURE (BUDGET), 1931/92

) Item: Nu. i million
Disvectionary Current Expeaditure 669.505
Personal Fmoluments COAsR3D
Operating Costs 258729
Cirants and Subventions E1916
Capital Expenditure §51.484
Hasie 510.854
Fublic Investment $0.629
§ C Non-Discretionacy Expenditure T “144.633
l ) Retircinent Benstits - 7.861
Dept Serviee : _ © 136769
Lendiog 4614
Tolal 1,370.236

Source: Seventh Five Year Flan 1992-97. Planning Comnission

Revised estimates indicated that the Government's fiscal batance reverted in 1991/92 to
a sizeable deftcit of Nu. 250 miliion which corresponded to 5% of GDP, trom a swiall
deficit of Nu. 44 million (only about 0.9% of GDP), indicating expansionary fiscal
developmeats in 1991/92. During the period total domestic revenue increased by aboul
10%, while tax revenues remained constant, current non-fax revenues increased by
- 17% with maximum contribution fiom the sate of electricity from the Chukha Hydro-
l’owef Corporation. : '

T he Governmcnt s cuirent and capital expend:ture mcrcascd by 6% and 32%
- ; respcchvely Wilh the grants reiaining at the same levels as carlier years and the new
% . revenue measures being still at an early stage, increase in cxpendatum on dev elopmcma!
‘ aLllVIIl(‘S resulted in a foutfold increase in the budget deficit.

BALANCE OF GOVERNMENT'S_ ACCOUNT, 1991/92

1. CTtemi ¢ Nulinmillion
(Revenue - S T ,a80]
CoFax b S -;2820‘
" Curréat for-ax . N = 796.0] :
“Other o To700f
; Poi |Grans BT, L 743.0} ¢
Lo © o ¥romIndia _ XY
Other . © 5010
Total Revenue and Grants R 2 ] K
Expenditure 1410
(.mrenl . ) 11410
(‘aplta! o o000
o BudbutSurpludeMt() ; 2500

“Sotrce: Annual Repart 1991092, RMA
.n@ © U (10) - Price Tndex

During 1991/92, inflation rate as measured by the rate of change of the Consumer Price
Index {CP1), accelerated to 16.0% as compared to 13.3% in the previous year. The
major factors behind this acceleration was thie increase in aggregate demand, increase in
food prices, and a strong growth in totat liquidity during the year. However, in 1993
and 1994 inflation rates were decclerated to 8.9% and 8.2%, respectively. The average
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increase rates {price index at Junc) from 1979 to 1994 on food, non-food and total
were 8.7%, 11.6% and 9.6%, respectively (Fig. B.2.1).

Because of close trade and monetary links, price developments in Bhutan largely follow
those in India; however, price levels in Bhutan tend to be considerably higher than in
India due 10 higher transportation cost and less competitive market.

PRICE INDEX (AT DECEMBER)

{U'nid: Percentage) . %”

Hera 1990 199} 1992 1993, 1994 : : ko

Focd R.1 151 163 6.3 X '
Nonfood . 124 C9F 15.2 T 145 AT
Totat . 94 133} 16.0 /9 ®2

Soured: Setected Frononie Indicators 1995, KMA

The average rise rates (price index at the end of year) of focds comparison with the
previous year in Thimphu are as follows:

THIMPHU FOOD PRICE INDEX : .
. : . . ] (Uit Percentage)
1o S 1950 1991 1992 1993 1994 -

©, [Cereals & Pulses 0.6 135 . 0.0 17 20
- IWegetables & Fruits | C 202 17.8 S 103 BRI BRI
_ [Other Foad : AR B 43 1.2 10 R
1l otal Food . 44 48 . 55 : 44 4.4

. Source” Sefeuted Econemic Indizators 1995, RMA ! : . o o
(1) ’laxS}stcm | R _ |
: Accordmg to ihe Royal Monetaly Authonly lhe tax sy stem of RGOB is as to]lons |
1) DlreCt la‘xahon

" Direet T axahon c01131sts of corporatc and personal taxes C o:poratc taxes prcsemly‘
yield three times as much as taxes on individuals and trading units. Although:
- RGOB will ensure that the levels of corporate taxation are not so high as to deter-
domestic and foreign investment, it is e\pected that ‘corporate tax revenués will
icrease as manufacturing and other concerns in the public sector e\pand and the
privatisation programme proceeds. Although the number of personal income tax
payers is small, the Department of Revenue and Ministry of Finance arc studying
the possibilities of mlroduung a more comprchcnsn.e personal inconie tax, w hich if
introduced, uould mcrcase tax fevenues.

Labour taxes are another' form of personal taxation; at present thcy' affect most. . g
individuals much more than monelized pcraonal taxes do. Labour tax is patticularly - =
important: in un-monetized communities, and through their labour village people

- make an important contnibution to their o_wn developnient. However, labour taxes

can be ineflicient, since there is a loss of other production which is different for

different people and which may exceed the value of the labour contributed. As the

cconomy develops, labour tax will become relatively less important. Alr-:ady for

‘some fabour taxes there is an altemative of cash payment; in future it is likely that

more and more people will take this option.
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" 2) Indirect Taxation

indirect taxation accounts for two thirds of domestic 1ax revenues. However, the
vield from indirect taxes is limited by the large number of exemptions to the existing
tarilfs and duties. Such exemptions have two-undesirable eflects: as well as
reducing total revenues to Government, they create distortions in the economy,
since their effect is to give discriminatory privileges to some participants. During
TFYP the number of exemptions from indirect taxes will be reviewed.

3) Actual Tax Payment

Most households pay some kind of taxes. Government servants pay 2% of their
‘salary in incomie tax. A variety of municipal taxes exist. Alt households pay Nu. 20-
100 annually in urban tax, and business owners pay Nu. 100-400 per year in
municipal commercial tax. In brief, taxes are relatively modest, and to a large
extent, the above figures represent the households' available income.

(12) Labour'Circ:unstance

- Although 51gmhcant €CONOMIc progress has taken place since the |9605‘, thc majornty of
the, populahon remain dependem on agnun!lun, from incomes and- emmoymenl
Employment in the other sectors of the ¢conomy conlinues to be insiguificant, as -
industral development has been limited, The Government has beeh respoamble for the
establishment of several productive enterprises, howvever the private sector is being
_encouraged 1o take over these: aclmucs Unh!\e many other developmg, wuntues,
-_unemployment is not }et aconcem ' : o
'1 he qhorlagc of bolh skllled and unskitled manpon er is met maml) through the 1mp0:t
of the expatriates. Iit the case of inskilled labour shoitages in the agriculivral sector, the
problem s compounded by the lumted scope for mechamsal:on due to the mounlmnou:,
tenam : : : :

B.2.3 Social Siiu‘nlio_ﬂ and Infrasiructuie
(1) Transport Nciwork S)’Sl(‘l!l

The majority of the pt,oplc in Bhutan fives at least half a day walking dlslamc from a
motor road. Somc conuiinities are even more remote, 4- 5 day:. trom a motor road.
'lhese commumlles have to rely ‘on mule tracks and foot trailg in cmuunchon Vith

- suspension bndge:» cantifever bridges and in'a fow p!accs ropeways to reach the nearest -

+ farge settlement. Rural communities are It&pOI}S!bIG for the maintenance of Toot (rails
and bridges on a self-help basis. Suspmsuon bridges provide shon cut links betivéen

* strétches of foot paths and mule tracks and save much time in reaching one’s
destination. Thus they increase the accessibility to markets, cducahonal health, .
agricultural facilities.

B-19



APPENDIX B

Tte Study on Gravngsaler Developmant in Waogveshodr ang Districl of Bhufan

.Only one airport, at Paro, is in regular use. The national aithine, Druk Air provides
services with twe plancs to Dhaka, Kathmandu, Delhi, Caleulta and Bangkok. A total
of 12,732 passengers were carried by Druk Air in the year 1989/90.

{2) Road Network and Condition

Up until a few decades ago, transport within Bhutan was on foot or on horseback. The

construction of a road system started in the late 1960's. Today, there is a network of

2,674 Km of motorable roads. Nunterous feeder roads and suspenston bridges have : '%%
also been buill. However, transportation in the remote areas is still by watking trails and

suspension bridges that can also carry animals. Because of the mountainous temain, the

actual distance on the ground is more than twice as long of direct distance.

The country has a lateral west-cast highway from the capital Thimphu to Tashigang
(546 Km). The west-cast highway is connected to southern Bhutan by three north -
south highways: Thimphu - Phuntsholing highway (179 Km), Tongsa - Gaylegphug
highway (244 Km) and Tashigang - Samdrup Jongkhar highway (180 Km). Futher,
new Wangduephodrang - Chirang highway is under construction. The highways bave 8
tonnes axle capacity and ‘were built according to Indian Hill Road Standard and
Specilication by Project Dantak, an organ'isation ofthe _Govcmment of India.-

 The motor nelwork is g,enera]ly limited to prowdmg access between 19 Dzongkhag

' headquanen excepting Gasa. The major towas and villages are also ‘connecled by
motor roads. However, the imajority of settlements can only be reached by mule tracks
and foot trails, as well as cantilever and suspension bridges. Although horses are the
main best of burden, yaks and oxen are used for transportation in some parts of Bhutan.

3 Commﬁnicﬁ(ibn‘ Network System
As of the cnd of 1990, the numbcr of' msmuuons in lEm comnmmcauon smtor werte as
follows: 86 post oflices and 25 branch (pan time} post oﬂices 44 civil mrcle\s stalions,
8 telegraph ofhces, I \\,eekly newspaper, many. institutional bnlieum newsletter and
' Joumals, 4 prnting presses, 1 broadcasting station, and 2461 working letephone
¢onneclions served by 13 teléphone exchanges (7EYP).

Telecommunication services consist of tclcphone, telegraph, telex and civil wireless.
However, only the civil wireless service connecls all Dzongkhag headquearters in the
country. In 1990, an ¢anth satelfite station was completed and international telephone
lines are available b}, satellite from lh:mphu In 1993 a modern micro-wave syslem was |
Imknd wnh all lhe main centre~. :

(4) l"(lucahon

Bhulans fornal cducahou system is as old as Bhutan, Until 1920, it was a purely
monastic system. The modem school system began in 1961. In the last ten years the
school system and curiculum have been moving toward a more holistic education
system. The formal cducation system consists of one year pre-primaty, six years
primary, four years secondary, two years senior secondary and three years degree
programnie.
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There were 156 primary schools in 1990 and many new smaller comnninity schools.
Enrolment figures for the students in Classes 0-4 is 66%. It was hoped with the
expansion of primary education that the dispanty between boys (60%0) and girls (40%)
would be reduced. Despite major cfforts, the literacy rate was still quoted as 20%
(1990} for adults (Planning Conuiisston).

‘%‘ . (5) Health and Sanitation
! Lack of hygiene and poor sanitation cause many infectious diseases. Diarthoea and
fespiratory tract infections remain by far the mosi frequent diseases treated by the
health services. Womn infestations are estimated to occur in up ‘to 80% of the
population. The majority of the discases treated are seasonal and there is a marked
ftuctuation in the out-patient department attendance between summer and winter.

Respiratory diseases are a major cause of morbidity and constitute approximately 20%
- of all cases in Basic Health Units. After auto respiratory diseases, diarrhocal disease is
" the second largest cause of morbidity. Approximately 40% of deaths of children under
~ five are caused by diarchoca and 15% of all patien! scen in health centres in 1989

sulfered from diarrhoeal diseases. To reduce the incidence of this disease, access to safe
: dnnkmg w ater and samiary dlsposal of human excreta is wlaﬂy nnportant (7E YP).

The heailh unll{uuons in July 1991 ail over the country were as follows: General
Hospital 3 , Hospital 18, Hospltal beds 944, Bas:c Hea!lh Units 72, Dlspensanee 44, cte.

B | (TFYP),
. (6) lzlecll mlv Supply S}sicm

EThe thcoreuca1 potcnual for pouer g,enerahon has been’ cstlmaled as 20,000 VIW
although the e\cplonablc Capacuy in Bhutan has been estimated as 6,000 MW, There are.
‘present 21 run of the river hydro elecmcny peneration stations, which have a capaul)

- to generate a total 'of 355 MW less than 6% of the estimated e‘-cpioltablc capacity.
Existing hydro- power. generating capac:ly inctudes the C hukka Hydro project with an
installed capacity of 336 MW, 7 small size hydro- plants ranging froin 300 to 1,500 Kw
and 12 micro hydels with capacity rending from 10 to 8¢ Kw. There are also three
plants of 200 Kw capacity, éacli of which was completed in the 6FYP. '

Most of the rurai electrification prog,rammes were pianned lor villages in Southern
Bhutan. However, duc to the lack: of finance and manpower, actual e\pcndnme has -
o © been only 36% of the planned oullay as of 1990. The mamber of viltages electrified have -
@ . increased from 127 in 1986/87 to171 in 1988/89, and the number of towns electrified
: has increased from 19 in 1986/8? {020 in 1988/89. The number of consumers has
" increased from 11 ’161 in 1986/87 to 14,092 in 1988/89. Desplte the progress
mentioned lnghhghted above, over 90% of the population do not have access (o
electricity. The eventual goal of providing adequate, reliable and safe electrical energ,y

throughout the country remains to be realised (7FYP).
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{7) Encrgy Sources

Firewood accounted for 77% nf total energy consumption in 1990; an estimated
1,170,000 m* in 1989. This included all users of firewood such as households,
commcrcml establishiments for example agro-industrics, institutes such as schools,
monastic badies, anmy, police, etc. As a percentage of the fotal consumption of
firewood, the houschold  sector used 95.0%, Government and commerctal
establishments 3.4%, the agriculture sector 0.9% and industry used only 0. 7%. Annual
consumption of hre\mod for a typlcal houschold was cstimated at 14 m’. Out of this
quantity, 7 to 9 m" was used in cooking and the rest was used for space healing
(TFYP). : :

B.24 Agriculture -
(1) Present Situation of }\griculiural Sector

The agricultural sector, newly called as the Renewable Natural Resouirce (RNR) seetor
that has three sub-sectors: agnculturc livestock and forestry, represents the single
largest and most important sector in the Bhutanesc cconomy. However, based on the
compauson wﬂh share of agricultural labour force (over 90%), agriculiure land covers. .
of the country (16%) and its production such as the agriculiural GDP (40% of total in-
11992), it is clear that productivity of the RNR sector is unsailsfaclonly low and rwral
economy is kept in subsistence level.

\Vnhm the RNR seclor ﬁ\c major production syslems lnvc been identified.: Each
of the systeni contains varying proportions of arable agriculture, aniinal husbandry
. and forest use; the predominant type of agr iculture practised gives its name to the
“system. The dryland system includes a proportion of shifling cullwallon (tsheri).
Rough estimates of the contribution of the five productlon systcms to uaimnal :
producnon are gwen in thc followmg --j ; A - ‘ﬁ 5 :

CONIRIBUTION 10 NATIONAL PRODUCTION BY PRODUCTION SYSTEM

? I F‘rcds. ‘-ul;m - :\muul!ure l.nu!ock ionsl:) : Iota! LD
[Pactocel - 140 1266 06 " 2i2 s
Wetlind 16611 - 245.8 195.0 6069 {251y
Diyland : 67 3489 2988] . s (36.9)
lantation Crops / Qechord | 077 650 X ) arsl- HERY)
Forest K oo1904 . 19990 RO ] I 'R ¥

oo Tetal o0 LoTeEse] L 9764 ao7930] 24203) 0 (loog)
Gy oo JO)) IR L) Sl :

} Sou.rcg Ubu!an Reqanh bl.rrl.se\ and Plan , the R\R ‘;utor 1992
~ () ;\griq:u!ltiral l;:md Use

" The area under cullivation has been estimated as follows:



LAND UNDER CULTIVATION, 1991
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fen _ Hevtares Percentage (*0)
valley Cultivation | 52,500 70
Terraced Cultivation B 235,300 35
[Urrlreated Cultivation 349,700 46.%
Shifling C'altivation 86.500 11.6
Orchards 11,400 2%
tHiabitation 2.300 0.3

Total 747,100 1084

% Sotree: Master Plan for Porestry Development, Prelinvinary duta. 1991,

While a large proportion ‘of the country is. covered by forest, the area suitable for
agricultural production is limited by the topography and low soil fertility in some areas
The river valleys and the flatlands in the southem foothills account for most of the
fertile cultivable land whereas the northem alpine belt below the sinow line is suitable
only for pasture. Land is usually terraced for paddy production, while rainfed crop lands
and most of the orchards are not terraced. The miost recent estimates suggest that 16%
of total tand is used for intensive agricultural produciion, including dryland and irigated
crop praduction and orchards (7FYP).

(3 Land Tenm"c |

[he RNR sector of all country consists of 65,000 farm houscholds with an average
" farm size of 1.5 ha; farm distibution is highly skewed: 45% of farmers with less than 1
* ha, cultivating 16% of the total, Conversely 16% of farmers with l_loldsn;D of more than
2.5 ha, hold 42% of the total area. ‘Average farm size is substantially higher in the west.
" Under existing leguslahon farm houscholds may only plant an arca of up to- 10 ha,
~excluding horficultural crops. Farm size has been decreasing as farms are sub-divided
- between children, and many small farmers are unable to meet their food requirements.
A study in thc Punakha-Wangduephodrang area during 1990, showed that 40% of all
farmers operated as part owners/tenants. A small number of land less tenants were also
idedtified, accounting for 3-5% of the fotal: Generally, it is said that there is no Fanid-
lessness in Bhutan, although' the 1ap|dly ﬂromng, populallon could: lead to the -
: emergcme of margmal larmers (7I*YP) :

{4 Agro-ccological Zo‘ncs -

‘Bhatan has extremely diverse: agro-climatic conditions due to major difterences i
altitude and rainfall as weli as in slope and soil charactenistics, Climatic conditions in the
- four phymographlc regions {the’ sonthern foothills, the middle mountains, the high
: ‘mountains and the Himalaya) range from hot and humid sub-tropical conditions in the:
: @ ~ . south, to the ice and glacial ¢conditions of the high 1limalayas in the nonh (l\iﬂSl(‘lp‘dll: :
' - for Horl:cullure Dc\clopment 1994).

In an aitempt to simplify the divcrse”climalic conditions and to’ delincate agricultural
arcas with simitar growing conditions, six agro-ccological zones have been identified
based on temperature (determined by altitude) and rainfall. These zones are shown
below: :
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AGRO.ECOLOGICAL ZONE
B Zone Altitade Temperature {7C) Rainfll
T(mash) T A ean Max. A ()
Subtropical
Wel subtropical (\WST) 150-600 Low 236 30 11.6] 2.50G-3.300
lurnid subtropical (IIST) 600-1.200 Mid 12.5 310 16} 1.200-2,500
Doy subtropteat (DST) 1,200-1,800 Mid | 172 287 30] . &50-1,200
Temmporale .
Warm temperate (W) 1300 -2,600 High 12.5 26.3 0.1 6S0-830
Cool temperate (CT) 2.600-3,600 High 9.9 222 01l 0850
Alpine (AL) ‘600 4,600 Migh 5.5 1290 09 68

Source: Masterplan fog llmmuhwc Developent. MOA 1994

“(5) Produclion

1) Agﬁcullural Production

A wide range of crops are grown dependmg on Cropping condllaons and toad self
sufficiency requirements. Paddy and maize are the principal cercals grown in all.
country, on 77% of all cultivable fand. ‘Maize covers the largest crop area, but is
refatively more important in sub-tropical arca of the south. In the temperate arca the
major crops produced are wheat, buckwheat, potatoes, mustard and barley. Paddy -
is the principal wet land crop in the monsoon season, and where irtigation water is

~ available wettand winter crops include wheat, mustard and potatoes. D:yland c:ops

in the warm temperate area mclude wheat potatoes, mustard

Oranges, cardamom and olher tropical ﬁusis production is concentrated in the .
. south, apples are produced mainly in the tempeiate area and potatoes are produced
in the mid elevation areas. Substantial areas of dryland liave been converted 1o
orchard crops'in TeSPONSE to the higher proms obtained from homcuilu:al crops.
l’addy is the prctem:d food crop and many farmers w ould w 1<h to conv ett dry land

lo \\et land to producc more paddy (¥ YP}

PRODUCTION OF MAJOR CROPS

{rop Area (h\) \’l.id {t !m) l‘rudumon ()
Maize . 53,473 1.36 "15,380] -
Paddy 45,086 239 107,877
Mitlet 10,319 089 2,159
Wheat. 9.568 i.12 10,7147
Orange 040 EXT] T 77,031
Buckubeal C 7,290 0.884 . G443
Cardanom 6573 0.57 3,080
[Vogitabled 5590 372 22251
Polatods | 5631 .69 43,325
Mustard 4782 0.97 3,686
Barley 1,106 1.1¢ 4543

= larpk 1,566 371 9,299

Food grain production has g ;r,rown slowly and export of cash crops have grown
rapidly in recent years. The main cereal crops are paddy maize, wheat, barley,
buckwheat and millet. Blutan is 66% self-suflicient in all cereals. To meet the

Source: Land Use Phinning projoct, 0D

remaining food needs, cereals are imported from India (Planning Commission).

B
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2) Livestock Production

Cattle are owned by almost every rural houschold. They are used primarily as
draught ammals and for the production of datry products such as milk, butter
and cheese for family consunmption and sale. While some milk is sold, butter
and cheese being less perishable and more casily transportable are one of the
main traditional sources of cash income farm produce. Cattle also play an
important role as capital in themselves. The livestock population in 1989 were as
follows: 303,500 Cattles, 37,100 Yaks, 46,400 Mithuns, 47,800 Sheeps, 32,500
- Goats, 63,200 Pigs, 26,100 Houses and 210,700 Poultry (Planning Conmission).
Mithun is a local name for species Bos frontalis.

- (6) Farniing System

Traditional labour intensive production methods are used, as there is hutle scope tor
mechanisation on steep slopes. Water is not a constraint, but management of water in

~ irrigation systems is ineflicient. The crop rotation (Tsheri) is widely practised and has
~traditionally been based on a long fallow period. In most parts of Bhutan traditional soil
conservation techniques have appeared to limit soil erosion to a minimuni. In the
southern foothills high population pressure and steep stope production are begiing to

~ causc erosion in niany parts, as the population are eriginally from plains of India and are
o imacc-uslomed to hill faniling.' ) : B ' '

o Livestock is tolaliy integrated in all fanming systems. T hey prowde draught power
 for cultwatmg the wet-land and much of the dry-land. Manure is collected and
i spread -on fields before ploughing, often in subsiantial quanmres in the central
-~ valleys; but less so in the southern’ areas. Draught animals arc critical for-crop |

- cultivation, and the manure dose much to niaintain the soil structure and soil

o fc;llhly Caule are grazed in the forest ; arcas and fed from crop residues. T here are
. some commumncs in: Iugh a!lllude arcas who are’ totaliy depcndent on: Yak and

shcep husbandry : : : ; ol

‘Bhutanese'farmer‘s practice integrated farmiing incliding varied  proportions -of’
drable agncullure livestock and use of products. It is estimated that over 70% of
“the'active labour force is engaged in agriculture and related activities.

X0 Agriculiu'ral lnslim(io'ns and Supporting S\'Siclal

' pratt from agncu!lural producers lhemselve MOA has thie major responsablllly for
proiotion ofagncu[lural devclopment. The MOA provides suppon services to farmers
through three Divisions of Research, Extension and Irsigation (REID), Crop and

Livestock Services, and Yorest  Services. The ‘principal msmulrons and Suppoﬂmg
systems of REID are as follows: : : ;

Agricultural Extenston Centre,
Agricultural Research Ceitre,
Sced and Plant Protection Ceirire,
Agricultural Training Centre, and
Agricultural Machinery Centre,

o a6 o
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The agriculire support services are considered to be one of the most important

and essential scrvices fo facilitate the various farming practices. Various kinds of
centres and institutes have been established in several places and the services
provided in these centres and institutes covers various levels of assistance to the

farmers with a wide range of knowledge and know-how having accumulated so far.

Agricultaral Inpat Supply

~ The present system of input supply is managed by the procurement scction of

MOA upon the demand of farmers as deternined by the dzongkhag agriculture
stalt. To facilitate timely distribution of inputs, storage facilities are provided at the

“dzongkhag head quatter. The main objective of efficient supply of input is to

- process of privatisation with a view of ensuring timely supply and mimmusing other

gt

increase agricultural productivity and consequently to improve farmner's income
from RNR sector. The input supplied includes fertiliser, pest control chemicals,
seeds, agricultural tools, etc. As envisaged in RNR concept, input supply is under

problcms in handlmg, lranspontatton and recovery of cost, elc.

Agnculiuml Marketing

'}\s most rural soitlements'arc far from markets, there has been liftle potential for the -

sale of surplus production of crops and fivestock. The isolation of individual holdings
and production arcas fram cach other and from main markets makes the developiment
of a market economy ‘dow and diflicult. Yet without markets, farmers have no
incentive to produce a‘surplus for sale. Although, the production of cash crops,

“commercial marketing, and export of hor!wullural crops have been relatively recent

developments, primarily due to the constriction of the road network in the 1960’s’
and :the- devclopmcnt of market services. Pnor 1o these deveiopments, most:
production was at’a subsistence level, and’ an) transaulon N ere g,enually only
under batter arraugements Lo :

- For leligibus and cullural reasoris, lheie 15 o commerc:al market for Iw*stock ﬁ)r mcat :

However, there is commercial value in mitk and refated dairy products. Yet, in order o

increase productivity and to prevent ecological damage, there may be no altermative to
the dlrect culling of animal.

(l(]) Fxpmls and Impm ts ol'Agl icultural Pmducls

: Bhulan is an agnculiural country, yet selfsufliciency of food supply has not’ been

“achieved. In terms of basic cereals, self’ suflicient rate is estimated around 70% i in all
. cereal production, bemg virtually self deficient in maize, barley, millet and buckwheal
~ bul only $2% self sufficient in'rice, 24% in wheat, and 20% in edible oils. To meet the
food deficits, cereals and edible oils are imported from India (7FYP). :

‘Because unit production cost are substantially lower in India than in Bhutan, imposts of -

. cereals are steadily displacing local produce. Imported cereals are being consumed by

farmers, both as a result of greater access to markets and rising cash incomes from the
sale of horticultural produce. Hosticulturat crops: oranges, apples, potatoes, cardamonn,

B-26
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ginger, chilies, vegetables and processed  [iuit producl are expotted to India,
Bangladesh, Singapore and Japan and the recent increases in these expotts has resulted
in a suiplus in agricultural trade (7FYP).

Major seasons for the increase in cereals’ import are assumed as follows:

a.  Increase in food demand of foreign construction labours for road and other
public facilities, and domestic non-agricultural population such as gbvernmem
@ and pnvatc employees;
1. Increase in rice and wheat demand of rural inhabitants from maize and minor
 cereals; and : |
¢. Unstable production of domestic cereals, and no inter-regional and regional -
-marketing channel for domestic cereals. : :

(11}  Problems on RNR Sector

The RGOB has recogmscd the following problems conﬁonhng sustainable
development on the RNR scctor: - .

Cal =lnabamy to produce enough cenals to meet the consumptuon nceds of IhL
population, - ‘ P -

Low productmly of crops
lnadequate :eclmologncm support;
Poor water nianagement, .
Unbalanced -~ production-mix insuflicient to- meet. lhe putritional * needs
(deficiency in proteins and fat); -

* Predominance of produciion for subsistence and less for cash income; and

g Scarcity of cultivated fand leadmg to un- -sustainable (smc:dal) farming pracnces
ﬂ oi steep qlopeq .

R

e’

To addre:.s |hcsc problems inder the overall RNR sector framework RGOB s
preseutly nnplementing several aclivities and  has pianned options’ to mueaac
agnculmral producnon on'a sustainable baSlS (Plamung Lon1nns<10n) '

; B.Z.S Wa!er Rcsourccs

With the hxgh prec1p|ial|0n and an altitudinal variation of up to 7,000 m abo\ ¢ sea level, the

- water resources are abundant in Bhutan. The high prec1pntal|on results in a rich vegetation,

natural and cultwatcd and lhe altitudinal difference give nany posqb:hlms for use of the

. water'as a source of energy. Bhutan's water resources are confined in four inajor nver
% - basins: Amo Chhu, Wang Chhu, Sankosh Chhi and Manas Chhu: ‘Al l"our major nvur:,‘
~ have their sources in glaciers whlch cover almost 10% of the country : ;

Water has tradmona]ly been used for irtigatton, and the avalial:uhly of waler resoursés has
determined the sitling of setllements. lrrigation channels, often” nmning over - preal
distances, have been an integral pait of agricultural pract:ceq and such channels are still built
and maintained. The quality of the water in stream is threatened by pollution from towns
and other large communitics. This pollution is snrall and mainly caused by organic matter
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which will be oxygenated fitrther downstream, nevertheless this constitutes a health hazard
of Bhutan's inhabitants (Planning (‘ommlsmnn)

B.2.6 Water Supply

- Between 1974 and 1990, a total of 1,387 rural water supply schemes were constructed in

rural arcas. The 6FYP set a target of constructing 600 new scheines but only 258 were

- completed as of January 1991. Beneficiary communities contributed tabour for the

construction and maintenance of water supply schemes. A tofal of 35,000 houscholds :
(estimated total household number is 70,000) or 305,000 people would besielit from rural
water supply progranunes if all of them were iunchomng However, many of the older
schemes are no longer functioning, Thus, the niimbers of households beneliting in 1991 was-
estimated to be about 26,000 or 225,000 people (7FYP). :

A study undertaken in 1989 revealed that 21 of lhe 24 urban areas studied had a piped
water supply and distribution system. at that time 5 urban centres had treatment plants and

4 ceitres had been provided with treatment plants that were no longer finictioning. The
‘survey established that in general the water supplies were suflicient, but that only systems

- were able to provide a 24 hour service. The distiibution systems in Thimphu, Phuntsholing,
. Paro, Gaylegphug, T thlgang and Samdrup Jong,khar been rnp'{lred and exlended during
" the 6FYP (71 YP)

' B.S.I ' Backgr‘ouml

B.3 R_c!alw(} De\'clopmch_i Pan

: Smce the 19605, RGOB ' has recogmsed that Bhutan's economic future is. linked to its
;nesghbours and to the world economy. Having abandoned ‘a strategy - of self-isolation, -
- Bhwitan now looks to increasing economic interactioi with other countries as an avenue for

-development; The dew!opment of Bhutancsc cconomy is ho\l. ever conslmmed b) several
ifaclors(?FYP) S ; .

a maan is qeographually 1solatcd from’ other coumnes in" the, reg_,mn bcmg a’

landlocked country, and is distant from the nearest sea port in Caleutta, India. lius
~ isolation makes the transpoit of goods into and from Bhutan cosly;
b. Because of the e\lremcly mountainotis terrain, the area of land which is suitable for

~agricultural production is relatively small. This timits the potenlial tor increasing

output from the agncultural sector angd’ mcreases the risks of enwronmenta!
*degradation;’ ‘

0. The population i is distributed in remote scaltcrcd setllemcms to take advantagc of‘ ;

" the limited land stitable for agricultural production;
~d."The above Tactors have made the provision of roads and communication netw o:ks
© difticuls, and the deliv cry of health and education services costly;
e. Unlike most other dc\clopmg countrigs, Bhutan has a relatively small population
~ and the supply of manpower is a major constraint. The fairly recent introduction of
western education means that there is a shortage of manpower with the ncceqsaty
- skills for a developing economy; and
£ As most of the population have been subsistéce farmers until recently, ihc level of
monelization has remained low. This has restricted the Government's ability to raise

B-2%



APPENDIX B

Trie Study on Grounda ster Develoen enl in Wangdueghodang Districd of Bhufay

“domeslic revenues, and Bhiutan has relied on external assistance for lhc ﬁmdmﬂ of
development programmes.

His Majesty the King also places much importance on environmentally sound sustainable
development. Within the Renewable Natural Resources (RNR) sector the integrated
approach to managing the renewable resource base of the country relies heavily on having
personniel who have been trained and are capable of implementing the conccpi of
sustainable natural resources management and use. -

Bhutan's development is based on co-operation with bitateral and multilateral pariucrs “This
intemational co-operation is essential- Fon the deve!opment of the counhy (I'Iannmg
Comnusszon) : :

8,3.2 Five Year Plans and Their Emphasis

The process of soctal and economic deve[opment began late in Bhutan. The Five Year

Plans have been the instrumeni of modern development. The first and second Five Year.

Plans (1961/67, 1967/72) were totally tinanced by India and largely mlp!enu.med with

Indian administrative and technical assistance. These plans emphasised the building of basic

*infrastiucture, first and foremost roads, education and human resource training. From, the
first to the fourth Five Year Plan, there was a shift toward education, health and agricultuie,

~ The 4EYP emphasised agrculture, mdus!ly and forestry which accountcd for $9% of the -

plan. T he SEYP and 6}' YP (1981-1992) ntar ked a further shilk toward decenlnhcal:on of

- development planning and a concerted elYori: toward econoimic selt-réfiance. Total

cwpendlture has more than doubled in each successive plan (Planmng C omnmsmn) ’

B33 Seventh Five Year Plan (9921997

. The overall aim of development is to raise the living standards:of all the population; with
“due emphasis given to the quality of life as well as mcreasmg ‘incomes. While this is the

- usual objective of devclopmenl as pursued by all dcwclcpmg ‘countrics, there arc many
means of achieving this goal. The RGOB, in consulialron with thé people and levels of
Govcmmcnt has dcvclopcd an overall approach bascd on six prmmpleq

“The Seventh Five Year Plan (7FYP) which came into cﬂcct in July. 1992 has as- I[b main
emphasis: :

a. Self reliance:  Increased seff-suﬂn:iency in tmanual resources. This will mean
© . increasing the efliciency of domestic taxation, bul the country will still be heawlv :
R dependem ommcmanonal assistance bothlrom Indm and other aid pamler:\,_. _ E
: b Human resource development:’ Hig,h pnonly to’ funher devclopmem of humanﬁ
| resources; §
¢ Reglonally balanced developmeiit: Pursuing self rehance by himiting the amcunt of
~ foreign technical assistance so that it matches the capacity of the instilutions to
absorb aid without becoming perpetually dependent on outside funds and experts;
d. Sustainability: Sustainability in development will continue to be a high priority both |
in relation to the capacity to inaintain facilities and services, and in relation to the
eiwvironment,
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