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Executive Summary
 
The report outlines a  need  assessment researc h study on the sta tus, issues, 
p riorities, c onstra ints and  opportunities of b ioenergy development p rospec ts in 
Bhutan. The study is funded  as pa rt of the reg iona l researc h initia tive under the 
Tec hnic a l Coopera tion Program Fac ility undertaken by United  Na tion’ s Food  
and  Agric ulture Organiza tion Reg iona l Offic e for Asia  and  Pac ific  in Bangkok, 
Tha iland . Simila r researc h stud ies a re c a rried  out in Bang ladesh, Ind ia , Nepa l 
and  Sri Lanka . The researc h desc ribes the potentia ls of b ioenergy sourc es, 
polic ies, gaps, and  utiliza tion op tions by strengthening the tec hnic a l 
understand ing and  interrela tionship  between b ioenergy usage and  food  
sec urity ob jec tives in Bhutan. Subsequently, the study p rovides baseline 
information on existing  b ioenergy sc enario in terms of polic ies, institutions, 
ava ilab ility of b ioenergy resourc es and  investment viab ility op tions for enterp rise 
development in the c ountry.  
 
Chap ter 1 offers a  quic k overview on the definition and  ra tiona le of b ioenergy 
researc h study in Bhutan and  a lso p resents a  b rief c ountry p rofile highlighting its 
development philosophy of Gross Na tiona l Happ iness. Chap ter 2 d isc usses the 
Renewa l Na tura l Resourc e sec tor c omprising  agric ulture p roper, livestoc k and  
forestry. It highlights Bhutan being a  least developed  c ountry with ma jority of the 
popula tion dependent on the p rimary sec tor of fa rming and  bac kyard  livestoc k 
rea ring . Subsistenc e agric ulture c ontinues as the dominant livelihood  support in 
rura l Bhutan with sma ll amounts fa rm p roduc e sold  either in the weekend  
markets and  other modest quantities of c ash c rops suc h as oranges and  app les 
exported  to reg iona l markets of Ind ia  and  Bang ladesh. Simila rly, few non-wood  
forest p roduc ts like high va lue mushrooms a re exported  to Japan and  China . 
The c ountry is working towards develop ing the renewa l na tura l resourc e sec tor 
in pa rtnership  with other stakeholders to address and  ac c omplish food  sec urity 
ob jec tives. Chap ter 2 a lso p rovides a  g limpse on the na tiona l food  sec urity 
polic y d irec tives and  rela ted  p rograms and  p lans. It a lso highlights the 
p reva lenc e of poverty espec ia lly in rura l a reas of the c ountry.  
 
Chap ter 3 d isc usses the energy sec tor in the c ountry sta rting  with existing  
polic ies in the p ipeline towards energy d iversific a tion and  b roadening future 
energy sec urity p lans of the energy sec tor. It highlights the p redominanc e of the 
rela tively c heap  supp ly of hyd ropower, resulting  to a  low polic y p riority for 
develop ing other b ioenergy sourc es in the c ountry. It further d isc usses the 
energy demand  and  supp ly sc enarios elabora ting  on fuel wood  c onsumption 
and  over dependenc e on it as the ma in sourc e of fuel pa rtic ula rly in the rura l 
a reas. The energy sec tor as desc ribed  under Chap ter 4 is c ontrolled  and  
managed by the Roya l Government of Bhutan through va rious sta te owned  
c orpora tions and  agenc ies. Rea lizing  the over dependenc e on a  sing le energy 
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sourc e, the government has initia ted  a  renewab le energy polic y hing ing on two 
ma in themes, namely d iversifying  the energy base and  energy sec urity 
ob jec tives pa rtic ula rly with rising  fossil fuel p ric es. This has p rovided  opportunities 
towards develop ing potentia l enterp rises in the b iofuel subsec tor. Biomass 
c onstituting  woody materia ls, forest materia ls, and  c rop  and  anima l residues a re 
a reas examined  in terms volume and  enterp rise viab ility. Ac c ord ing to 
Interna tiona l Energy Agenc y (2005), Bhutan has been rec orded  the highest per 
c ap ita  energy c onsumption with 0.63 Tons of Oil Equiva lent c orrespond ing to 
1,174 Kwh per c ap ita  per year. Of the tota l b iomass materia l ava ilab le in the 
c ountry, a lmost 77 perc ent c onstitutes fuel wood  followed  by c rop  residues 
amounting  to 21 perc ent. Ca ttle dung and  b iogas a re other p rospec ts with the 
c ountry engag ing in b iogas p lant insta lla tion with two p ilot p rojec ts a lready 
underway in rura l Bhutan. Chap ter 4 desc ribes on the needs assessment of 
b ioenergy and  potentia ls in the c ountry foc using on the ava ilab ility of b iomass 
resourc es as an a lterna tive sourc e of energy. Subsequent d isc ussions a re 
elabora ted  on three sourc es of b iomass namely, forest residues, c rop  residues 
and  livestoc k residues inc lud ing fa rm manure.  
 
Chap ter V p rovides a  d isc ussion on b ioenergy development vis-à -vis food  
sec urity ob jec tives and  goa ls in Bhutan. It has been observed  tha t a t p resent, 
c ultivab le agric ultura l land  or forest land  for human c onsumption has not 
c ompeted  with growing b iofuel p lanta tions. This has been partic ula rly a ttributed  
to limiting  fac tors suc h as limited  land  a rea , lac k of ec onomies of sc a le and  high 
c ost of p roduc tion, and  limited  vertic a l integra tion. Nonetheless, it has been 
observed  tha t there should  be no room for c omp lac enc y but ra ther build  
c autionary steps and  guard  aga inst possib le impac ts on Bhutan’s food  sec urity 
p rofile in the future from land  use c ompetition. In order to do so, important 
linkages between food  sec urity, land -use, b iod iversity and  wa ter resourc es must 
be fully understood . This requires an ana lysis of a  range of environmenta l, soc ia l 
and  ec onomic  fac tors and  tha t no partic ula r op tion should  a llow any 
detrimenta l impac t on food  sec urity either d irec tly or ind irec tly. Although 
p reliminary c onc lusions on ec onomies of sc a le and  the vertic a l integra tion 
required  for b iofuel p roduc tion a llows little sc ope for viab ility of enterp rises. 
Furthermore, insuffic ient d rivers c onstitutes c onserva tive polic ies, e.g  manda tory 
60 perc ent forest c over, non-ava ilab ility of minimum b iomass volumes and  
quantities and  threa t towards b iod iversity and  wa ter resourc es from 
enc ourag ing exotic  mono c ropp ing spec ies.   
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I. Introduction
 

1.1 What is Bioenergy?
 
Bioenergy is energy p roduc ed  from b iomass suc h as energy c rops, forest 
residues and  organic  wastes. When b iomass is p roduc ed  in a  susta inab le 
manner, it is a  renewab le energy sourc e. It stores c hemic a l energy tha t c an be 
used  to p roduc e power and  hea t as well as liquid  and  gaseous fuels (FAO, 2008, 
HLC/ 08/ INF/ 3, page 1). 
 

 

1.2 Why Bioenergy Needs Assessment Study in Bhutan?
 
As pa rt of the reg iona l initia tive under the Tec hnic a l Coopera tion Program (TCP) 
Fac ility undertaken by United  Na tion’s Food  and  Agric ulture Organiza tion (FAO), 
Bhutan has been extended  tec hnic a l assistanc e to c onduc t a  needs 
assessment on the sta tus, issues, p riorities, c onstra ints and  opportunities of 
b ioenergy development p rospec ts in the c ountry. The TCP Fac ility initia tive 
c overs simila r assessment stud ies in Bang ladesh, Ind ia , Nepa l and  Sri Lanka .  
 
Correspond ing to the Roya l Government Bhutan’s needs, the study intends to 
outline the potentia ls of b ioenergy sourc es, polic ies, gaps, and  utiliza tion op tions 
by strengthening the tec hnic a l understand ing and  interrela tionship  between 
b ioenergy usage and  food  sec urity ob jec tives in the c ountry. Subsequently, the 
assessment study is expec ted  to p rovide baseline information on existing  
b ioenergy sc enario in terms of polic ies, institutions, ava ilab ility of energy 
resourc es and  viab ility op tions.  
 
The study has been c ommissioned  to Mr. Sonam Tobgay1, Founder/ Princ ipa l 
Consultant of Thimphu Consultants Interna tiona l Ltd . through a  d irec t 

1 The consultant can be contacted at sktobgay@druknet.bt, telephone number 975 324949/17119900

Definitions 
 
Biomass: non-fossil material of biological origin, such as energy crops, agricultural and forestry wastes and by-
products, manure or microbial biomass. 
 
Biofuel: fuel produced directly or indirectly from biomass such as fuel wood, charcoal, bioethanol, biodiesel, biogas 
(methane) or biohydrogen. 
 
Bioenergy: energy derived from biofuels. 
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proc urement from FAO’s Reg iona l Offic e for Asia  and  Pac ific  (FAORAP). 
Collabora tions a re held  with Ms. Delgermaa  Chuluunbaa ta r, Agric ulture Offic er 
for Biofuel and  Industria l Crops and  Mr. Damen Beau, BEFS Expert both working  
a t the FAO Regiona l Offic e for Asia  and  Pac ific  in Bangkok. Ms. Bindu Tamang, 
Polic y and  Planning Division of the Ministry of Agric ulture and  Forests has been 
instrumenta l in addressing log istic a l c onc erns. Refer to Annex 1 for Terms of 
Referenc e.  
 

1.3 Brief Country Profile and Development Philosophy
 
Bhutan the size of Switzerland  is loc a ted  in the Eastern Hima layas neighboring  
China  and  Ind ia  in South Asian subc ontinent with a  popula tion estima ted  a t 
700,000 (NSB, Bhutan 2010 Datasheet) and  ma inta ins an approximate 72 perc ent 
forest c over. Agric ulture is the ma in sourc e of livelihood  with 65 perc ent of the 
popula tion depend ing on subsistenc e fa rming as an important sec tor and  holds 
the potentia l of b road  based  and  p ro-poor growth, furthering  one step  towards 
poverty reduc tion and  food  self-suffic ienc y. Ac c ord ing to Sta tistic a l Year Book of 
Bhutan 2009, agric ulture c ontributed  18.5 perc ent to the tota l Gross Domestic  
Produc t (GDP) in 2008. Agric ulture in Bhutan c onstitutes agric ulture p roper, 
livestoc k and  forestry servic es. Other sec tors ga ining gradua l momentum 
c onstitute the c onstruc tion industry and  hyd ropower p rojec ts followed  by high 
end  tourism.  
 
A least developed  c ountry, Bhutan has been ranked  132 out of the 182 
c ountries on the United  Na tions Human Development Index with life expec tanc y 
of 69 years, and  adult literac y ra te rec orded  a t c lose to 60 perc ent. Poverty 
c ontinues to p reva il a t 23 perc ent (PAR, 2007) with the government pursuing  
ob jec tives to address issues and  c onc erns on household  food  sec urity, qua lity of 
hea lth fac ilities, qua lity of educ a tion and  skillful emp loyment, pub lic  
transporta tion systems and  road  networks and  inc ome d isparity. The c ountry has 
rec ently transitioned  into a  pa rliamenta ry democ rac y with 47 c onstituenc ies 
d istributed  ac ross the 20 d istric ts.  
 
The c ountry is develop ing rap id ly with inc reasing c onc entra tion on develop ing 
hyd roelec tric ity2 with strong support from the Government of Ind ia  (GoI) and  

2 Hydropower resources in the country have been estimated at 30,000 megawatts. Hydropower has a dominant role in
Bhutan�’s economy, even while increasing Bhutan�’s reliance on a single commodity exported to a single market and
strengthening the role of the public sector in the economy. The Government aims to achieve 85.6% electrification by 2013 and
develop 5,000 megawatts hydropower generation for export to India by 2020. Currently, Chukha hydropower dam generates
336 megawatts, Kurichu dam 60 megawatts, Tala hydropower 1020 megawatts. There are plans to build Amochhu with 620
megawatts generating capacity, Kuri Gongri with 1800 megawatts, Chamkharchhu I with 670 megawatts, Kholongchhu with
486 megawatts, Wangchu storage 900 megawatts, Bunakha storage 180 megawatts and Sunkosh storage 4000 megawatts.
Punatshangchhu I&II combined has a total generating capacity of 2200 megawatts. (Source: http://www.dgpc.bt).
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other developmenta l pa rtners. Sta rting  from the First Five Year Plan (1961-1965) 
period  till the c urrent Tenth Five Year Plan (2009-2013), Bhutan has ac hieved  
c onsiderab le p rogress in its soc io-ec onomic  development. This c an be exhib ited  
with the per c ap ita  gross domestic  p roduc t soa ring  US$ 1,514 in 2007 as 
c ompared  to US$ 639 in 19983. 
 
However, formidab le geography poses serious c ha llenges, with eleva tions 
rang ing from 100 to 7,500 meters above sea  level, steep  slopes, and  the sma ll 
size and  d ispersion of the popula tion grea tly inc reasing the marg ina l c ost of 
p rovid ing  servic es.  Many villages a re sma ll and  isola ted , loc a ted  severa l days 
wa lk from the nearest motor road .  Indeed , improving ac c ess to hea lth, self 
suffic ienc y in food , educ a tion development, markets and  ec onomic  
opportunities is one of the defining  development issues in Bhutan’s 10th FYP.   
 
Although urbaniza tion is c ontinuing  rap id ly, a lmost 70 perc ent of the popula tion 
lives in rura l a reas; and  urban a reas, suc h as the c ap ita l c ity - Thimphu 
(popula tion of about 80,000), is expand ing with basic  urban infrastruc ture 
strugg ling to keep  pac e.   This makes it d iffic ult for the peop le to take 
advantage of ec onomies of sc a le, and  the ma jority of emp loyment rema ins in 
agric ulture, muc h of it in isola ted  subsistenc e ac tivities. With Government of 
Ind ia  assistanc e, hyd ropower resourc es a re rap id ly being developed , 
ac c elera ting  soc ioec onomic  development through export ea rnings. 
Environmenta l c onsidera tions a re high on polic y makers’  agendas, with any 
logg ing tightly c ontrolled  and  over 60 perc ent of the c ountry’ s land  a rea  to be 
p reserved  under forest c over in perpetuity.  These fac tors frame the unique 
development opportunities and  c ha llenges fac ed  by Bhutan. 
 
Bhutan’s d istinc tive approac h to development is guided  by the overa rc hing 
philosophy of Gross Na tiona l Happ iness (GNH), p ropounded  by the Fourth 
Monarc h in the la te 1980s.  It is based  on the four p illa rs: p romotion of equitab le 
and  susta inab le soc io-ec onomic  development, p reserva tion and  p romotion of 
c ultura l va lues, c onserva tion of the na tura l environment, and  estab lishment of 
good  governanc e.  The GNH development philosophy emphasizes the 
importanc e of ba lanc ing materia l, sp iritua l, emotiona l and  c ultura l well-being as 
elements tha t together b ring  happ iness to the ind ividua l.  
 
These asp ira tions a re further a rtic ula ted  in the doc ument Bhutan 2020: A Vision 
for Peac e, Prosperity and  Happ iness, whic h was p repared  in 1999 through a  
highly c onsulta tive p roc ess involving  representa tives from the RGOB, the p riva te 
sec tor, the non-governmenta l organiza tions, and  the c ommunity.  It seeks to 
transla te the notion of GNH into a  series of na tiona l ob jec tives emphasizing : (i) 

3 Annual Report of the Royal Government of Bhutan presented by the Prime Minister at the National Assembly on June 2007,
Annexure page 1.
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human development, (ii) c ultura l heritage, (iii) equitab le development, (iv) 
good  governanc e, and  (v) environmenta l c onserva tion.  Simila r to the 
enunc ia tion of the Millennium Development Goa ls (MDGs), Bhutan 2020 a lso 
lays out severa l long-term ta rgets, suc h as p rovid ing  elec tric ity to 50 perc ent of 
the rura l popula tion, or ensuring  tha t 75 perc ent of the rura l popula tion lives 
within ha lf a  day’s wa lk from the nearest motor road  by 2012.  The development 
pa th is further elabora ted  in sec tor polic ies, stra teg ies and  p rograms through the 
p lanning p roc ess, most rec ently the 10th FYP doc ument.    
 
 
II. Agriculture Sector and Agriculture Sector Policies in Bhutan

 
Agric ulture c ontinues to p rovide a  b road  base of the Bhutanese ec onomy with 
a  ma jority of the popula tion living  in rura l a reas and  p rimarily dependent on 
subsistenc e agric ulture for their livelihood . Prec isely, about three-fourth of the 
Bhutanese a re essentia lly subsistenc e fa rming households, deriving  inc ome from 
sourc es c onsisting  of fa rm inc ome and  agric ulture wage labor. Cultivab le land  
whic h is a  ma in asset for sma llholder households is a lready in short supp ly with an 
average land  hold ing  size of 0.89 hec ta res (Tobgay & Mc Cullough, 2008). Per 
c ap ita  ava ilab ility of agric ultura l land  in Bhutan is one of the lowest in the world , 
even though the popula tion density is a lso one of the lowest. Consequently, the 
p rospec ts for agric ultura l expansion a re c onstra ined  by a  lac k of a rab le land  
a long with inadequa te tec hnology, poor road  ac c ess and  high transac tion 
c osts. Nonetheless, the sec tor engag ing 44.4 perc ent4 of the labor forc e holds 
high potentia l to have a  rela tively wider impac t on poverty reduc tion assuming 
the right investments a re made in the key nic he a reas of high va lue agric ulture, 
non-fa rm inc ome genera tion ac tivities and  develop ing stra teg ic  rura l 
infrastruc ture and  markets. Ac c ord ing to RNR Census 2009, tota l agric ultura l 
land  hold ings a re rec orded  a t 94,903 hec ta res, wet land  c ultiva tion c onstitutes 
20.57 perc ent estima ted  a t 19,523 hec ta res. Ma in agric ulture inputs used  a re 
c ommerc ia l fertilizers in add ition to fa rm manure with extension servic es 
p rovided  by the Department of Agric ulture on food  fa rm management 
p rac tic es. Farm mec haniza tion is limited  to sma ll d iesel eng ine power-tillers and  
foot peda l ric e threshers.     
 

2.1 The Renewable Nature Resource Sector
 
The Renewa l Na tura l Resourc e (RNR) sec tor in Bhutan is dominantly a  rura l 
phenomenon integra ted  into rea ring  bac kyard  c a ttle and  poultry, c rop  
p roduc tion inc lud ing c ultiva tion of ric e, ma ize, c hilies, pota to, app les and  

4 Labor Forc e Survey 2006, MoLHR, 2008 
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mandarin as ma jor c rops. About 69.15 perc ent of the popula tion still c ontinues to 
dwell in the rura l a reas domina ted  by sma llholder fa rmers. Sma llholder fa rmers 
a re fa rms with less than the average agric ultura l size of 0.89 hec ta res not 
inc lud ing less p roduc tive types of landhold ings (Tobgay & Mc Cullough 2008). 
Typ ic a lly, these households a re c harac terized  as low inc ome and  resourc e poor, 
with rela tively high vulnerab ility to ec onomic  and  c limatic  shoc ks.  
 
The RNR sec tor c omprising agric ulture p roper, livestoc k and  forestry c onstitute 
an important c omponent in Bhutan’s soc ioec onomic  development and  growth.  
While the c ontribution of the RNR sec tor to GDP has been dec lining6 and  is likely 
to dec line even further in the future, it c ontinues to be an important sec tor, 
pa rtic ula rly in the c ontext of improving peop le’ s livelihoods and  reduc ing  
poverty levels. This has been p roven with the ma in thrust of the Ministry of 
Agric ulture and  Forest’ s tenth p lan ded ic a ted  to enhanc ing susta inab ility of rura l 
livelihoods through inc reasing agric ultura l p roduc tivity and  transforming 
subsistenc e agric ulture to sma ll sc a le c ommerc ia liza tion guided  by the b road  
stra teg ic  approac h of enhanc ing p roduc tion, improving ac c essib ility and  
p romoting  markets and  marketing . 
 
The ma jority of fa rmers a re still using trad itiona l c ultiva tion tec hniques and  
limited  app lic a tion of inputs or improved  seed . Poor land  p repara tion and  
c ultiva tion p rac tic es, low qua lity and  often mixed  seed  and  poor post ha rvest 
p roc essing and  storage a ll c ontribute to low yields and  poor qua lity p roduc e. 
Cropp ing intensity is low, inc orpora ting  mixed  fa rming system of c rop  and  
livestoc k interfac ing forest. Further, the lac k of infrastruc ture limits Bhutanese 
fa rmers from p roduc ing more than tha t is ac tua lly required  for their own 
c onsumption. Essentia l fa rm infrastruc ture like adequa te irriga tion fac ilities, fa rm 
roads, rura l elec trific a tion, market information systems, researc h and  extension 
a re some of the key fac tors towards a  p rosperous agric ultura l sec tor. 
 

2.1.1 Markets and Products of Export
 
In the absenc e of household  market c onsumption da ta , c omprehensive and  
p rec ise estima tes on c onsumption a re non-existent. Markets for Bhutanese 
goods c an be c a tegorized  b road ly into domestic  markets, reg iona l markets and  
extra  reg iona l. Domestic  market c omprises ma inly of weekend  markets tha t is 
fast expand ing and  open to c heaper food  imports ma inly from Ind ia . Bhutanese 
domestic  market is sma ll and  c an easily be overburdened  with exc ess supp ly 
experienc ing p ric e dec lines.  
 

5 Out of the 634,982 persons, 438, 871 a re living in the rura l a reas, Popula tion and  Housing Census of Bhutan, 2005, RGOB. 
6 The share of the agric ulture to GDP has dec lined  from 22.6 perc ent in 2005 to 18.6 perc ent in 2007 (NSB, 2008). 
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Regiona l markets a re geared  towards Bang ladesh and  Ind ia  for exporting  
app les, mandarin and  off-season vegetab les. Cash c rops like pota toes a re sold  
p rimarily through the auc tion market, whereas sma ll surp luses of vegetab les a re 
sold  in the d istric t and  weekend  markets. Weekend  markets a re mostly referred  
to the ma in vegetab le markets of Thimphu, Paro and  P/ Ling, while d istric t 
markets a re referred  to the weekly markets c onduc ted  in respec tive d istric ts. 
 
As p resented  in Tab le 1, ric e and  ma ize a re important stap les rec ord ing  an 
average annua l p roduc tion of 67,688 metric  tons and  79,346 metric  tons 
respec tively. Pota to a  ma jor c ash c rop  has an annua l average p roduc tion of 
57,545 metric  tons and  mandarin a t 51,978 metric  tons. Tota l p roduc tion 
c apac ity of ma jor c rops aggrega ted  results to roughly 282,522 metric  tons. 
Compound  average growth ra te has shown highest for mandarin with c lose to  
23 perc ent inc rease, while ma ize experienc es nega tive growth ra te, possib ly 
c ontributed  by wild  anima l c rop  damage and  lac k of ac tive fa rm labor. Ric e 
has witnessed  a  d ramatic  inc rease of 26 perc ent in 2007 as c ompared  to 
p roduc tion figures of 54,326 metric  tones in 2004. 
 
Import of ric e in 2007 was rec orded  a t 7,414 metric  tons while import of da iry 
p roduc ts (c onstituting  butter, c heese and  milk), was rec orded  a t 3,038 metric  
tons ac c ord ing  to Bhutan Trade Sta tistic s, 2004-2007 figures. Currently, the 
Ministry of Agric ulture and  Forests c la ims the c ountry is 50 perc ent self suffic ient 
in ric e p roduc tion with the rema ining 50 perc ent met through imports from Ind ia  
and  Tha iland . The d ra ft Food  and  Nutrition Sec urity Polic y 2010 sta tes 65 perc ent 
of the c erea l requirement in the c ountry is met by domestic  p roduc tion. 
However, ric e is the ma in c erea l c onsumed in the c ountry and  c onstitutes 60 
perc ent of the c erea l demand . It has been noted  tha t domestic  p roduc tion is 
only ab le to meet 48 perc ent of the ric e demand .   
 
   Tab le 1. Produc tion in metric  tons of ma jor c rops, 2004-2007.     

Year Apple Mandarin Potato Rice Maize Ginger Chilies Cardamom Total

2004 5,917 31,915 47,403 54,326 90,566 6,225 4,455 814.6 241,622

2005 10,421 48,367 53,594 67,606 93,968 6,901 10,447 1,190 292,494

2006 7,406 55,558 68,048 74,380 71,062 7,571 11,606 3,477 299,108

2007 7,076 72,071 61,133 74,438 61,789 9,870 8,368 2,121 296,866

Avg 7,705 51,978 57,545 67,688 79,346 7,642 8,719 1,901 282,522

CAGR 4.57% 22.59% 6.57% 8.19% 9.12% 12.21% 17.07% 27.03%

   Sourc e: Agric ulture Sta tistic s of 2004-2007. 
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   Figure 1. Overview of average annua l p roduc tion (MT) of ma jor c rops. 

       
  Sourc e: Agric ulture Sta tistic s va rious sourc es, AMS. 

 
Mandarin and  pota to p rovide the highest export ea rnings rec orded  jointly c lose 
to US$ 10 million as shown in Tab le 2. However, susta inab ility on suc h positive 
outlook for the two export c rops will la rgely depend  on the vagaries of the 
wea ther, d isease outb reaks and  avoidanc e of wild  life depreda tion. Proc essed  
fruit juic es p lough in US$ 2.68 million per annum followed  by app le genera ting  
US$ 1.3 million per annum respec tively. Ginger, c a rdamom and  mandarin show 
p romising export potentia l rang ing between US$ 0.44 to 0.67 million. Sma ll 
volume of ric e exports a re gradua lly p ic king up  averag ing 60 metric  tons of 
exports to USA, Germany and  United  Kingdom annua lly va luing  c lose to US$ 
100,000 million. The tota l export market c omprising  p rioritized  p roduc ts listed  in 
Tab le 2 is estima ted  a t US$ 14.66 million. 
                             Tab le 2. Summary of p roduc tion and  export, 2004-2007. 

Avg.MT Nu ('000) $ value

Apple production 7,805

Apple exports 4,387 57,690 1,311,367

Mandarin production 50,784

Mandarin exports 18,535 218,441 4,965,460

Potato production 54,043

Potato exports 63,659 194,473 4,420,636

Rice production 57,467

Rice exports 59 4,353 98,959

Cardamom exports 371 22,171 503,967

Ginger exports 858 29,751 676,290

Fruit juice exports 4,080 118,059 2,683,640

Total 262,050 644,937 14,660,319

Sourc e: Bhutan Trade Sta tistic s, 2004-2007. 
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Simila rly, non-timber forest p roduc ts (NTFPs) p lay an important role in the da ily 
lives and  overa ll well being of the Bhutanese peop le espec ia lly among the rura l 
fa rming c ommunity; for instanc e they a re a  ma jor sourc e of off fa rm inc ome7, 
food , med ic ine, fodder, fiber, and  a lso used  for loc a l c onstruc tion materia ls. 
Many of them a re importantly traded  c ommodities a t loc a l, na tiona l and  
interna tiona l levels, p rovid ing  employment and  inc ome a t eac h level. The 
c ountry has p roven a  haven for a  wide a rray of NTFPs and  to da te more than 
600 med ic ina l p lants8, 97 mushroom, 97 fruits and  nuts, 34 bamboos, 14 c anes, 
25 oil/ resin spec ies, 20 spec ies, 38 fibers, 70 ornamenta l p lants, 181 fodder 
spec ies, 36 dyes, 12 food  c rops (yams) and  77 forest vegetab les have been 
identified  and  desc ribed  (FRDD, 2008).  
 
The most c ommerc ia lly important NTFPs exported  a re high va lue matshutaki 
mushroom Cordyc eps sinensis, Hima layan inc ense (Poe) and  lemon grass 
extrac t9. Attrac tive markets for matsutaki mushrooms a re in Japan, Singapore, 
Tha iland  and  United  Kingdom. Bhutanese essentia l o ils have been well rec eived  
in the European markets with growing demands from United  Kingdom and  
Canada . Inc ense stic ks in Singapore, Ta iwan, United  Sta tes of Americ a , United  
Kingdom and  Hong Kong. Cordyc eps a re in huge demand  from Hong Kong, 
Singapore, China  and  in the sta te of Ca lifornia  in the USA.  
 
   Tab le 3. NTFP export in quantity and  va lue. 

Average exports, 2004 2007

Vol (MT) Value ('000 Nu.) Value $

Other mushroom 2 3,967 90,176

Cordyceps 33410 1,483,971 1,483,971

Matshutaki 3 5,240 119,122

Lemon grass extract11 111 1,285 29,202

Incense 1 169,045 3,842,633

Total 451 1,663,508 5,565,104

                           Sourc e: Bhutan Trade Sta tistic s, 2004-2007, BAFRA, AMS, MoA. 

As seen from Tab le 3 Hima layan inc ense or loc a lly known as Poe  ranks the first 
export p roduc t with va lue rang ing c lose to US$ 4 million dolla rs per annum. 
Cordyc eps is sec ond  with an average quantity of 334 kilograms earning US$ 1.5 
million per annum. Tota l NTFP c omprising  the p roduc ts listed  in Tab le 3 c onstitute 
US$ 5.6 million per annum average. 

7 Farmers from Mongar, Lhuentse, Trashigang, and Trashiyangtse earned an income worth Nu. 51, 247,045 from the sale of
lemon grass extract according to reports from Essential Oils Industry of Bhutan: A Perspective by EODP, 2004.
8 Of which 267 or 85% of the species are collected for ingredients in traditional medicine by ITMS.
9 Eastern Bhutan has the capacity to sustainably produce 50 MT lemongrass oil a year. If this could be realized it would capture
about 10 per cent of the world market (Dhungyel, D 2002).
10 In Kilograms
11 Volume is in actual liters.
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Corydc eps export va lue experienc es a  c ompound  annua l g rowth ra te of 22.28 
perc ent over last six years sta rting  2004 with an average tota l export va lue worth 
US$ 1.5 million. About 90 perc ent of the harvest is exported  through loc a l 
auc tions organized  by the Department of Agric ulture Marketing  and  
Coopera tives onc e a  year. There is limited  da ta  on the rema ining 10 perc ent 
tha t has not been auc tioned  and  one c ould  assume c ollec tors either 
c onsuming it persona lly for med ic ina l purposes or engaging in informa l trad ing  
both inside the c ountry and  ac ross the northern borders to Tibet-China .  
 
Livestoc k in Bhutan like in most develop ing c ountries p lay a  vita l ro le in 
agric ultura l development in rura l ec onomies and  is a  key element in the 
agric ultura l p roduc tion system. Livestoc k sta tistic s revea l annua l p roduc tion of 
fresh milk rec orded  a t 20,748 metric  tons worth US$16.5 million. Simila rly, fresh 
c heese ranks sec ond  in p roduc tion c onstituting  6,399 metric  tons annua lly worth 
US$15.3 million. Loc a l butter is estima ted  a t 1,351 metric  tons per annum worth 
over US$ 6 million, while pork and  beef p roduc tion estima ted  a t US$ 1.5 eac h 
respec tively. Tota l va lue of da iry p roduc tion as shown from Tab le 4 is estima ted  
a t US$ 41.37 million a lso rep resenting  the size of the interna l da iry and  livestoc k 
market. 

        Tab le 4. Produc tion quantities and  va lue taken over 2006 and  2007 da ta . 
   Qty. MT  Nu/MT  Nu. Value  $ value  
Butter                1,351              

200,000  
          270,266,000           6,143,526  

Cheese                6,399              
105,000  

          671,888,700         15,272,975  

Milk              20,748                
35,000  

          726,194,350         16,507,418  

Pork                   521              
120,000  

            62,530,800           1,421,413  

Beef                   610              
110,000  

            67,150,050           1,526,415  

Yak meat                   109              
200,000  

            21,872,000              497,181  

Total             29,740           1,819,901,900        41,368,928  

         Sourc e: Livestoc k Sta tistic s 2006, 2007. 

Loc a l p roduc tion is supp lemented  through imports rec orded  worth US$ 12.47 
million per annum inc lud ing fish and  eggs. Tetra  pac k milk and  milk powder 
c onstitutes the highest imports worth US$ 4.3 million with overa ll imports 
estima ted  a t US$ 12.49 million. 
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2.2 National Food Security Policy
 
Food  sec urity in Bhutan is very muc h an issue of ac c ess to resourc es and  
ec onomic  opportunities. For the rura l households who make up  about 69 
perc ent of the popula tion, it is pa rtic ula rly a  ma tter of stab le ac c ess to land  and  
wa ter as the basic  resourc es from whic h to p roduc e their own food . For the 
urban and  non-fa rming rura l popula tion and  the land less households, it is about 
ec onomic  opportunities to ea rn a  living  through p roduc tive emp loyment. 
Therefore, the stra teg ic  approac h to food  sec urity sta rts by identifying  the size 
and  loc a tion of the popula tion and  defining  the va rious popula tion groups in 
terms of their c apac ity to c ope with food  insec urity. Distanc e to markets and  
poor infrastruc ture c an signific antly influenc e wha t resourc es ind ividua ls c an 
c ommand  to p roduc e or ac c ess to food .  
 
Food  sec urity is a lso a  c ross-c utting  theme in the RNR Sec tor and  the relevant 
polic y ob jec tives and  stra teg ies c onta ined  in the doc uments perta ining to the 
Tenth Five-Year Plan 10th FYP (2008-2013). These inc lude the sub-sec tora l 
p lanning  doc uments of the Ministry of Agric ulture and  Forest on a rab le 
agric ulture, hortic ulture, forestry and  livestoc k.  Eac h of these volumes has a  
bearing  on food  sec urity issues and  c ontributes to the Roya l Government of 
Bhutan’s overa ll food  sec urity polic y ob jec tives and  stra teg ies. Furthermore, 
food  sec urity for the peop le of Bhutan has long been rec ognized  as a  p rimary 
ob jec tive of the Roya l Government of Bhutan (RGOB) through b road  based  
mac roec onomic  interventions foc using on sc a ling  up  p roduc tion, inc reasing  
ava ilab ility of nutritiona lly adequa te and  sa fe food , and  improved  ac c ess to 
ac quire food .  
 
Polic ies have been outlined  with respec t to improving ava ilab ility, enhanc ing 
ac c essib ility and  p romoting  nutrition.  A foc us has been put on improving food  
ava ilab ility, ta rgeting  food  gra in self-suffic ienc y and  inc reasing domestic  
p roduc tion of ric e and  other ma jor c erea ls a lthough there is still a  need  for 
d iversific a tion of p roduc tion, inc lud ing inc reasing  vegetab le and  hortic ulture 
p roduc tion.  
 
As an a lterna te to ac hieving food  sec urity and  rura l development, the Ministry 
of Agric ulture and  Forests has launc hed the One Geog Three Produc ts sma ll 
business c onc ep t, as a  viab le vehic le by whic h the lower inc ome groups in the 
ec onomy c an ga in ac c ess to ec onomic  opportunities through inc reased  
p roduc tion and  improved  market linkages.  Suc h a  stra tegy emphasizes as one 
of the potentia l and  effec tive instruments in p romoting  rura l ec onomic  
development resulting  to an effic ient absorp tion of subsistenc e fa rmers into the 
ma instream ec onomy. Rec ent initia tives a re taken on “ c ompac t signing”  as 
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part of a  na tiona l stra tegy to foc us on key c ommod ities with well developed  
supp ly c ha ins reinforc ing  institutiona l responsib ilities and  ac c ountab ility. 
 
The stra tegy to meet the food  sec urity c ommitment inc ludes imp lementing  
polic ies and  p rac tic es to: 
 

 a llevia te poverty and  improve physic a l and  ec onomic  ac c ess of the 
poorest and  most vulnerab le to suffic ient, nutritiona lly adequa te and  sa fe 
food ; 

 ensure agric ultura l trade is c onduc ive to fostering  food  sec urity for a ll, 
through an open market-oriented  world  trade system; 

 promote rura l development, inc lud ing  susta inab le agric ultura l, livestoc k 
and  forestry p roduc tion and  management of na tura l resourc es; 

 undertake agric ultura l researc h and  development; 

2.3 Poverty in Bhutan
 
Poverty is another p redominant fac tor tha t influenc es food  sec urity in Bhutan. 
Rura l poverty c ontinues to be Bhutan’s most c ha lleng ing p rob lem and  the most 
c ritic a l c onstra int on its ec onomic  development. Like elsewhere in South Asia , 
poverty in Bhutan is d isp roportiona tely c onc entra ted  in rura l a reas with 31 
perc ent poverty p reva lenc e in rura l villages (Sourc e: PAR, 2007). Rura l poverty 
trends va ry c onsiderab ly by dzongkhags with Zhemgang, Gasa , Pemagya tshel, 
Dagana , and  Samtse being the most vulnerab ility as c ompared  to the other 
dzongkhags. Over time, the poverty gap  between rura l and  urban is widening 
with a  geni-c oeffic ient ra tio of 0.3512. A ma jor reason for this rising  inequa lity is 
the growing d isparity in ec onomic  growth a rising  from a  c onc entra tion of 
ec onomic  ac tivity in c erta in a reas to the exc lusion of others. Less-favored  a reas 
and  d isadvantaged  groups (women, ind igenous peop les) fac e many p rob lems 
rela ted  to p roduc tion and  market ac c ess. An important p rob lem is persona l 
immobility, whic h frequently impa irs responses to c hang ing inc entives. Rura l 
poor in remote a reas find  ac c ess to markets restric ted  by high transac tion c osts 
and  by their lac k of knowledge of market mec hanisms, a  c onsequenc e of lac k 
of information and  organiza tion. The situa tion is further a ffec ted  by the struc ture 
of the markets themselves, the limited  market intermed ia ries and  asymmetric a l 
market power. 
 

12 The g ini-c oeffic ient is a  measure of the inequa lity of a  d istribution, a  va lue of 0 expressing tota l equa lity 
and  a  va lue of 1 maximal inequa lity. It is most c ommonly used  measure of inequa lity using the Lorenz 
c urve. 
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Typ ic a lly, rura l livelihood  in Bhutan is supported  by fa rming whic h is 
c harac terized  by inherent interdependenc e among forests, livestoc k and  
agric ultura l enterp rises. Therefore, enhanc ement of rura l livelihood  will involve 
improvement of ec onomic  returns from these enterp rises. Improvement of 
ec onomic  va lue of fa rm enterp rise is to be pursued  through intelligent 
development, utiliza tion, and  management of forest, agric ulture and  livestoc k 
resourc es as a  step  towards poverty a llevia tion. 
  
Sinc e poverty in Bhutan is a  massive p rob lem, its susta ined  reduc tion will be 
c ruc ia l in ac hieving the Millennium Development Goa l of ha lving  poverty by the 
year 2015. Poverty in this c ountry is basic a lly a  rura l p rob lem, as the 
overwhelming ma jority of the poor lives and  work in rura l a reas. Therefore, for 
rura l poverty reduc tion, key interventions a re enhanc ing ac c ess of the poor to 
p roduc tive resourc es (land , wa ter, and  forests), tec hnology, financ ia l servic es, 
and  markets, and  to strengthen the c apac ity of the rura l poor and  their 
organiza tions. Given the geographic a l and  soc ia l c onc entra tion of poverty 
among c erta in a reas and  groups of rura l poor, it is suggested  tha t rura l poverty 
reduc tion efforts should  foc us on the less-favored  a reas (remote up lands and  
mounta ins, marg ina l a reas and  vulnerab le geogs) and  on soc ia lly marg ina lized  
groups suc h as women, and  ind igenous peop les. While the c auses of poverty in 
Bhutan have yet to be thoroughly stud ied , there is c onsensus tha t poverty is 
linked  to low ec onomic  growth and  inadequa te inc ome-genera ting  
opportunities, pa rtic ula rly in rura l a reas of Bhutan. 
 
 
III. The Energy Sector in Bhutan

 
Hydropower is the la rgest renewab le energy resourc e in Bhutan with an 
estima ted  known potentia l of 30,000 megawatt, but only about 1,480 megawatt 
has been harvested  a t the time of writing . While hyd ro-power is the la rgest 
identified  sourc e of elec tric ity in the c ountry, a t p resent it c an only meet a  
frac tion of the c ountry's demand  for energy. Bioenergy in the form of fuel wood  
is the by fa r the la rgest sourc e of energy in Bhutan p rovid ing  c lose to 60 perc ent, 
while elec tric ity p rovides c lose to 16 perc ent. The rema ining 24 perc ent of the 
energy resourc e is p rovided  by imported  petroleum produc ts.  
 
Department of Energy (DoE) under the Ministry of Ec onomic  Affa irs (MoEA) is 
responsib le for the formula tion of energy and  power sec tor polic y, p lans, 
p rograms and  guidelines and  regula tions for hydropower and  other sourc es of 
a lterna tive energy. DoE a lso governs and  fac ilita tes integra ted  development of 
a  susta inab le and  robust energy sec tor tha t d rives the na tiona l ec onomy and  
meets the demand  for qua lity modern energy servic es of the Bhutanese soc iety. 
The Depa rtment of Trade (DoT) hand les import of o il and  other petroleum 
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produc ts while the Department of Geology and  Mines (DGM) manages and  
c ontrols mining  of minera ls and  c oa l. Ministry of Agric ulture and  Forests (MoAF) 
and  Na tura l Resourc e Development Corpora tion Limited  (NRDCL) a re 
responsib le for the supp ly of b iomass materia ls. Other institutions involved  in the 
energy sec tor inc lude Bhutan Power Corpora tion (BPC), Druk Green Power 
Corpora tion (DGPC) and  Bhutan Elec tric ity Authority (BEA).  
 

3.1 National Energy Policy
 
It c an be seen as being derived  from an overa rc hing na tiona l vision a iming to 
p romote soc io-ec onomic  development of the na tion through op timum 
development of the energy sec tor pa rtic ula rly the hyd ro-power, g iving  due 
regard  to the p rinc ip les of susta inab ility, p rotec tion of environment and  
c onserva tion and  ra tiona l use of na tura l resourc es. An overa rc hing  na tiona l 
energy polic y is to p rovide elec tric ity for a ll by year 2020 and  be ab le to 
genera te 10,000 megawatt of hyd roelec tric ity by 2020. The government p lans to 
ac hieve this mission by introduc ing  reforms, formula ting  appropria te polic ies and  
regula tions, p reparing  p lans and  p rograms and  strengthening institutiona l 
c apac ity. 
 
Currently within the Department of Energy, spec ific  approved  polic ies on 
a lterna tive sourc es of renewab le energy with spec ific  referenc e to b ioenergy 
a re sc anty exc ep t for Artic le 60.3(v) of the Elec tric ity Ac t 2001 tha t manda tes 
the lic ensee to use renewab le energy resourc es as pa rt of the soc ia l ob liga tion. 
In add ition, an overa ll ob jec tive of the Energy Sec tor Tenth Plan report outlines 
the susta inab le development and  effic ient use of energy resourc es for 
soc ioec onomic  development in the c ountry.    
 
Within the energy sec tor, p riorities a re foc used  on the hyd ropower sec tor tha t 
has c ost leadership  and  na tura l abundanc e advantage. However, rea lizing  the 
over dependenc e on a  sing le sourc e of energy from hydropower a lone has led  
dec ision makers to exp lore d iversifica tion of the energy base into other 
a lterna tive forms of energy mix suc h as wind , sola r, mini hyd ropower, and  
b iomass. This has a lso led  to c rea ting  a  new d ivision - Renewab le Energy Division 
within the Department of Energy. A new polic y formula tion within this d ivision 
hinges on two ma in themes namely, 1) energy sec urity and  2) d iversific a tion of 
resourc es to a  b roader base.  
 
The c onc ep t of energy sec urity is taken seriously in Bhutan sinc e the c ountry has 
no known reserves of fossil fuel and  has no op tion but to import oil to sa tisfy 
growing needs. While hyd ropower is ava ilab le to meet c ountry’ s needs, there 
a re c onc erns about the shortage of elec tric ity in the lean winter season, 
espec ia lly to meet the needs of the growing industry. The energy sec tor is a lso 



14

vulnerab le to the impac ts of c lima te c hange, g iven tha t wa ter flows a re likely to 
be a ffec ted  due to g loba l warming.  
 
As an ongoing  initia tive, Renewab le Energy Division within the Department of 
Energy with financ ia l support from the Asian Development Bank (ADB) is 
c ollabora ting  with the Department of Livestoc k (DoL) within the Ministry of 
Agric ulture and  Forest on setting  up  1,600 b iogas p lants ac ross the c ountry. Two 
p ilot p rojec ts a re a lready undertaken with one in Paro and  the other in Thimphu.  
 
Simila rly, the Renewab le Energy Division with support from Globa l Environment 
Fac ility (GEF) is undertaking  to d istribute 20,000 b iomass fuel effic ient c ooking 
stoves in a ll the 20 dzongkhags within the next three years. The p roposed  p rojec t 
intends to foc us on the p romotion and  use of b iomass energy resourc es for the 
p rovision of energy servic es in rura l a reas. Overa ll, the Projec t is expec ted  to 
result in a  reduc tion in the annua l b iomass/ fuel wood  c onsumption in Bhutan 
through the gradua l utiliza tion of b iomass-based  energy systems and  effic ienc y 
improvements in the rura l a reas of the c ountry as influenc ed  by the Projec t. 
 
3.2 Energy Demand and Supply Scenario

Bhutan's per c ap ita  energy c onsumption is rela tively high c ompared  to other 
neighboring  c ountries bec ause its forest resourc es p rovide an abundant and  
read ily ava ilab le sourc e of energy with demand  rising  by about 12 perc ent 
eac h year. Ac c ord ing to Interna tiona l Energy Agenc y (2005), per c ap ita  energy 
c onsumption for Bhutan has been estima ted  a t 0.63 ton of oil equiva lent (TOE), 
while the per c ap ita  elec tric ity c onsumption of 1,174 kilowa tt hour per year in 
South Asia  (refer to Tab le 5).  
 
Tab le 5. Comparison of per c ap ita  energy c onsumption and  elec tric ity supp ly. 

Country Per c ap ita  energy c onsumption 
(TOE/ c ap ita / year) 

Per c ap ita  elec tric ity supp ly 
(kWh/ c ap ita / year) 

Bang ladesh 0.16 140 
Bhutan 0.63 1,174 
Ind ia  0.53 457 
Myanmar 0.28 104 
Nepa l 0.34 69 
Pakistan 0.49 425 
Sri Lanka  0.49 345 
World  1.77 2,516 

Sourc e: Interna tiona l Energy Agenc y (2005). Key world  sta tistic s, exc ept for Bhutan da ta .  

 
A sec tora l energy c onsumption undertaken by the Department of Energy, 
Ministry of Ec onomic  Affa irs in 2005 revea led  residentia l sec tor as the highest 
energy c onsuming sec tor, ac c ounting  for 48.7 perc ent of the tota l energy 
c onsumption, fo llowed  by the industria l sec tor c onsuming 25 perc ent of the tota l 
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energy and  transport sec tor ac c ounting  for 14.3 perc ent of the tota l energy 
(Sourc e: Bhutan Energy Da ta  Direc tor, 2005, fig . 2., pg . 86). 
 
The p resent energy demand  in Bhutan is p rimarily based  on renewab le energy 
sourc es. Firewood  is the ma in sourc e of p rimary energy for Bhutan, and  it 
rep resents the la rgest slic e of energy c onsumption with 1.3 tons per c ap ita  used  
for c ooking , spac e hea ting  and  for lighting  purposes in remote inac c essib le 
a reas (Sourc e: Interview with offic ia ls from Renewab le Energy Division, DoE). At a  
na tiona l level, about 75 perc ent of the energy c onsumption c onstitutes fuel 
wood  and  dominantly used  in the rura l a reas. The household  sec tor c onsumes 
95 perc ent of the fuel wood , the government and  c ommerc ia l entities use 3 
perc ent, and  agric ulture and  industry use about 1 perc ent eac h (Bhutan Energy 
Da ta  Direc tory, 2005, DoE). Sinc e Bhutan has no known reserves of fossil energy 
resourc es suc h as oil and  na tura l gas, a ll petroleum produc ts suc h as kerosene, 
d iesel oil, petrol, and  liquefied  p ropane gas a re imported  for lighting , transport, 
c ooking and  hea ting  purposes. Figure 1 below g ives the deta il of energy supp ly 
mix of Bhutan. 
 

 
 Figure 2. Bhutan Energy Supp ly Mix 2005 (Sourc e: Bhutan Energy Data  Direc tory 2005). 

The c ountry supp lied  231,871 Tons of Oil Equiva lent (TOE), roughly 724,597 metric  
tons of fuel wood  in 2005, whic h ac c ounted  for 57.7 perc ent of the tota l p rimary 
energy supp ly (Sourc e: Bhutan Energy Da ta  Direc tor, 2005, Ch.5., fig . 1., pg . 85). In 
add ition to fuel wood , other b iomass fuels tha t were used  in sma ll quantities 
inc lud ing b riquettes made from saw dust c onstituted  204 tons or 65 TOE (UNDP, 
2010, Susta inab le Rura l Biomass Projec t Proposa l under the UNDP Environmenta l 
Financ ia l Servic es, pg .5).  
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3.2.1 Fuel wood consumption by industry type
 
Tab le 6 p resents an estima ted  817 tons of fuel wood  c onsumed for lemon grass 
oil d istilla tion during  2005 p roduc ing c lose to 10 tons of lemon grass extrac t. 
Simila rly, BPBL used  about 10,000 metric  tons of fuel wood  in its boilers for steam 
genera tion. BCCL and  BFAL jointly c onsumed 46,500 metric  tons of fuel wood  in 
2005. Carbon manufac turing  c onsumed 29,000 metric  tons with handmade 
paper fac tories utilizing  8,000 metric  tons for the same year.   
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 Tab le 6. Da ta  on fuel wood  used  in industries. 
Industry Type Fuel wood  c onsumption in 2005(tons) 

Lemon grass 817 
BPBL 10,000 
BCCL/ BFAL 46,500 
Hand  made paper 8000 
Resin and  turpentine 335 
Yarn dying 91 
Carbon manufac turing 29,000 

Sourc e: Department of Energy, 2005 in Bhutan Energy Data  Direc tor, 2005, pg . 48, Tab le 6. 
Note: Bhutan Carb ide Chemic a ls Ltd . (BCCL), Bhutan Ferrosilic on and    Alloys Ltd . Bhutan Partic le Board  Ltd . 
(BPBL).  
 

3.2.2 Energy Trade
 
In 2009, Bhutan imported  motor sp irit inc lud ing  avia tion sp irit amounting  to 20 
million liters worth Nu. 724 million. In the same year 5.7 million liters of Kerosene 
(SK Oil) was imported  worth Nu. 49 million. While in the same year, on the export 
front, a  c ombined  (Chukha, Kuric hu and  Ta la ), 5,402 mega  units (MU) of 
elec tric ity worth Nu. 10, 090 million was exported  to Ind ia .   

3.2.3 Fuel Extracted by Natural Resource Development Corporation
 
Na tura l Resourc e Development Corpora tion (NRDCL) is the sta te owned  
c orpora tion responsib le for extrac ting  timber from assigned  forest management 
units (FMUs) in the c ountry. The Corpora tion ma inta ins seven (7) auc tion depots 
ac ross the c ountry. Tab le 7 below p resents the quantity of timber ha rvested  from 
the last three years. 
 

Tab le 7. Abstrac t of timber ha rvested  by NRDCL, 2008, 2009, 2010. 
Region 2008 2009 2010 

Wang 283,106 264,980 130,389 
Rinpung 492,138 393,956 297,374 
Zhonggar 231,089 263,715 202,071 
Sha 310,010 365,819 347,670 
Zhemgang 93,069 101,621 94,691 
P/ Ling  231,375 117,706 52,884 
Jakar 417,129 358,597 310,013 
Tota l 2,057,916 1,866,394 1,435,092 

   Sourc e: NRDCL reports. 
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3.2.4 Types of fuel used by households
 
As shown from Tab le 8, 75.3 perc ent of the households use wood  as a  p rinc ip le 
sourc e of fuel for c ooking purposes in rura l a reas followed  by elec tric ity 
c onstituting  28.6 perc ent. Wood  fuel used  for lighting  purposes in rura l Bhutan 
c onstitutes 40.2 perc ent of households depend ing on burning resin wood  c hips 
during  the night hours.  
    
    Tab le 8. Distribution of households as per fuel used  for c ooking and  lighting  

 Cooking (% households) Lighting  (% households) 
Fuel Type Rura l Urban Rura l Urban 

Wood  75.3 7.6 3.7 0.2 
Elec tric ity 28.6 82.2 40.2 96.4 
Liquefied  petroleum gas 20.3 77.1 0.1 0.1 
Kerosene 8.8 9.5 51.3 2.6 

Sourc e: Computed  from the da ta  p rovided  in the Popula tion and  Housing Census, 2005, Tab le 
8.23., pg . 485. 

 
From Tab le 8 one c an surmise tha t the tota l energy c onsumption by urban 
households is muc h grea ter than rura l households in absolute terms and  the 
ava ilab ility of elec tric ity does not nec essarily mean tha t households will stop  
using  fuel wood . This information is interesting  in terms of the d ifferenc e between 
rura l and  urban household ’ s ab ility and  willingness to switc h fuels for d ifferent 
purposes. 
 

3.2.5 Average Energy Consumption by type by household
 
The average fuel wood  c onsumption in rura l un-elec trified  a reas is estimated  a t 
10.4 metric  tons per household  per annum, whic h is a lmost equiva lent to the 
c ombined  usage of rura l elec trified  and  urban c onsumers. Alterna tive fuel 
sourc es suc h as elec tric ity and  kerosene has reduc ed  the c onsumption ra tes 
both in rura l elec trified  and  among the urban dwellers as p resented  in Tab le 9.

Tab le 9. Average energy c onsumption in households by energy type, 2005. 
Fuel Consumption Rura l un-elec trified  Rura l Elec trified  Urban 

Wood  (tons/ hh/ annum) 10.4 7.8 3.9 
LPG (kg / hh/ annum) 46 54 87 
Kerosene (l/ hh/ annum) 201 323 1,202 
Elec tric ity (kWh/ hh/ annum) - 874 1,579 

LPG – Liquefied  petroleum gas, l – Liters, hh – households, kWh – kilowa tt hour. Average va lues a re based  
on the ac tua l number of households using a  partic ula r fuel. 
Sourc e: TERI (2005) in Bhutan Energy Data  Direc tory, 2005, Tab le 5., pg . 44.  
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3.2.6 Biomass Consumption in Residential Areas
 
Presently, there is no usage of b iomass for elec tric  power genera tion in Bhutan. 
Biomass, mostly fuel wood  is c urrently used  in therma l app lic a tions suc h as 
hea ting  and  c ooking purposes in the residentia l, industria l and  
c ommerc ia l/ institutiona l sec tors. A sma ller amount of b iomass (fuel wood) is 
used  in agric ultura l sec tor for c a rdamom d rying . In 2005, a  tota l of 724 thousand  
tons of fuel wood  was used  in Bhutan, of whic h the residentia l sec tor c onsumed 
544 thousand  tons (75.1%); the industria l sec tor (ma inly non-energy intensive 
industries) used  95 thousand  tons (13.1%); the c ommerc ia l and  institutiona l 
sec tor c onsumed 73 thousand  tons (10.1%); and  the rema ining 12 thousand  tons 
(1.7%) was used  in agric ultura l sec tor (UNDP, 2010, Susta inab le Rura l Biomass Projec t 
Proposa l).  
 
About 91 perc ent of the energy demand  of the sec tor is met by b iomass, whic h 
is mostly used  in rura l households. Biomass is used  for c ooking , fodder c ooking , 
spac e hea ting , and  lighting  in rura l households, whic h ac c ounts for 96% of the 
tota l b iomass used  in the sec tor. Tab le 10 p resents the b iomass c onsumption in 
the residentia l sec tor during  2005.  
  
  Tab le 10. Biomass c onsumption in the residentia l sec tor (2005) 

End-user Biomass c onsumption 
(thousand  ton) 

% of tota l 
 

Rura l 521.9 96.0% 
Cooking 343.5  
Fodder c ooking 155.8  
Spac e heating  22.6  
Lighting 0.0  
Urban 20.5 3.8% 
Cooking 6.0  
Fodder c ooking 0.0  
Spac e heating  14.5  
Lighting 0.0  
Others (e.g . for c remation) 1.3 0.2% 
Tota l 543.7 100.0% 

  Sourc e: MOIT. 2007 

3.2.7 Bioenergy Technology
 
Current feasib le b ioenergy tec hnolog ies a re limited  to insta lla tion of b iogas 
p lants and  fuel effic ient c ook stoves. As mentioned  in the above sec tions, Asian 
Development Bank and  the United  Na tions Development Program through the 
Globa l Environment Fac ility fund  a re exp loring  to insta ll fuel effic ient c ook stoves 
in rura l Bhutan and  energy saving b iogas units pa rtic ula rly in southern Bhutan 
where c a ttle popula tion is favorab le.   
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On-going  b iomass rela ted  p rojec t is the b riquette making fac tory in Romtokto in 
Thimphu. The p lant c apac ity is sma ll with only 250 b riquettes per hour and  is 
p rimarily supp lied  to Thinley Gang Primary Sc hool with free transporta tion subsidy 
p rovided  by the NRDCL. The b riquette fac tory though not making  any p rofit is 
c ommitted  towards reduc ing the usage of fuel wood  by c ollec ting  saw dust raw 
materia ls from about 17 sawmills. Other fuel wood  savings tec hnology is Bhutan 
Partic le Board  Limited  tha t manufac tures boards using wood  residues. Likewise 
Bhutan Ferro Silic on Limited  used  wooden c hips as a lterna tive furnac e fuel.  
 
Future p lans on ja tropha  c ultiva tion and  resin tapp ing  a re under d isc ussion but 
to c onsider suc h p roposa ls resourc e assessment and  ec onomic  feasib ilities 
would  deem a  nec essary p rerequisite.     
 

3.2.8 Future Bioenergy Situation
 
Bioenergy development in Bhutan is fac ed  with many c ha llenges. Fuel wood  
rema ins the dominant energy sourc es in the rura l a reas of the c ountry. Although 
there a re interest among the government Ministries and  p riva te sec tors in 
expand ing use of b iofuel derived  from agric ulture and  forestry b iomass, use of 
untapped  p ine resin and  estab lishment of energy p lanta tions (ja tropha ), 
however, to assure a  c omprehensive susta inab le b ioenergy development, the 
synerg ic  c ontribution of va rious institutions from the agric ulture, forestry, energy, 
industry, and  environment is important. The future lies on the ec onomic  viab ility 
of the tec hnolog ies, the soc ia l opportunities and  c onstra ints to b ioenergy 
development, its environmenta l impac t a t the loc a l and  g loba l levels, potentia ls 
and  limits to reduc e greenhouse gas emissions, effec ts on b iod iversity due to 
land  use c hanges, and  effec ts of agric ulture p roduc tion on wa ter and  soil.  
 
For examp le, elec tric ity is likely to reac h the entire c ountry with the “ Elec tric ity 
for All by 2020”  ta rget p roposed  by the Ministry of Ec onomic  Affa irs, however, 
there a re c ommendab le c ha llenges in terms of ac c essib ility, forest damage, 
high c ost per unit of insta lla tion, so on and  so forth. Another c ha llenge would  be 
the mindset of the rura l populac e to switc h to elec tric ity usage from the earlier 
dependenc e on fuel wood  for energy sourc es partic ula rly in terms of hea ting , 
c ooking , and  p reparing  c a ttle food . This is a ttributed  to less c ash inc ome in rura l 
a reas and  therefore fa rmers not wanting  to spare the extra  Ngultrum to pay 
utility b ills, in this c ase the monthly elec tric ity c harges. A simila r a rea  of c onc ern 
would  be the inc rease in demand  for gasoline and  d iesel as result of inc reased  
in vehic le imports into the c ountry. This would  have imp lic a tions on trade 
ba lanc e and  a lso on the environment in terms of pollution and  tra ffic  
c ongestion on the roads.  
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IV. Assessment of Bioenergy Needs and Potential in Bhutan

4.1 Availability of Biomass Resources in the country
 
Bhutan is endowed  with ric h na tura l resourc es with forest as the ma in sourc e of 
b iomass used  for energy purposes. Fuel wood  ob ta ined  from forests is the ma in 
sourc e of b iomass used  for energy purpose. Fuel wood  ac c ounts for about 76.9 
perc ent of tota l potentia l of b iomass energy in Bhutan. The sec ond  la rgest 
b iomass resourc e is c rop  residues. These residues a re p roduc ed  as by-p roduc ts 
from harvesting  and  p roc essing of agric ultura l c rops. In Bhutan, the ma in c erea l 
c rops grown a re paddy, ma ize, whea t, ba rley, millets, and  buc k-whea t. The 
estima ted  tota l amount of c rop  residue genera tion is 0.39 million tons per annum 
or 5.75 million GJ/ year, whic h c onstitutes 21.1perc ent of tota l b iomass energy 
potentia l in Bhutan. Other b iomass sourc es, suc h as munic ipa l solid  waste (MSW) 
and  anima l dung share a  sma ll pa rt (2 perc ent) of tota l b iomass energy 
potentia l in Bhutan (Ib id ). 
 
The potentia l for va rious b ioenergy resourc es in Bhutan both in terms of volume 
and  qua lity needs to be c a refully determined  in order to dec ide on p romoting  
viab le investments. Tab le 11 and  Figure 3 p resents the shares of eac h b iomass 
type in the tota l potentia l on energy basis.  
 
           Tab le 11. Biomass Energy Potentia l in Bhutan (2005) 

Type of Biomass Potentia l b iomass p roduc tion (ton/ year) 
 

Maximum energy va lue 
(GJ/ year) 

 
Fuel wood  1,565,540 20,974,729 
CROP RESIDUES 
Paddy straw 97,787 1,410,281 
Ric e husk 14,668 211,219 
Maize sta lk 190,193 2,795,834 
Maize c ob  43,473 669,479 
Maize husk 24,453 352,128 
Wheat straw 6,120 93,029 
Barley straw 2,191 33,309 
Millet sta lk 3,669 53,932 
Buc k whea t straw 3,665 55,702 
Musta rd  stic ks 4,420 79,511 
Anima l dung 253,052 203,70713 
MSW 81,119 358,608 
TOTAL 2,290,350 27,291,468 

           Sourc e: Bhutan Energy Data  Direc tory 2005. 
 

13 Estima ted  for c a ttle popula tion only, c onsidering 1 ton of c a ttle dung yields 35 Nm3 b iogas and  typ ic a l b iogas  energy 
c ontent is 23 MJ/ Nm3. 
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 Figure 3. Biomass Energy Potentia l by Type of Biomass in 2005, (Bhutan Energy Da ta  Direc tory 2005). 

4.2 Forest Biomass
 
In 2009, NRDCL harvested  over 2 million c ub ic  feet of timber (Timber Disposa l 
Sta tement, NRDCL, 2010); suggesting  a  saw dust residue of 200,000 c ub ic  feet and  
460,000 c ub ic  feet of lops and  tops resulted  out of sawing ac tivities. As 
p resented  in the Bhutan Energy Da ta  Direc tory 2005, TERI, The Energy Resourc e 
Institute based  in Ind ia  has estima ted  527.5 million c ub ic  meters of tota l g rowing  
forest stoc k. This has been c a lc ula ted  based  on forest c over by d ifferent forest 
c lasses as shown in Tab le 12. 
 
      Tab le 12. Forest c over in Bhutan by forest type, 2009. 

Forest Type Fir Mixed  Conifer Blue Pine Chir p ine Broad lea f+c onifer Broad lea f 
Area  (in square km) 3,453 4,868 1,342 952.42 1,357.91 13,748.70 
Perc entage of tota l 13.42 18.93 5.00 3.92 5.28 53.45 

     Sourc e: DoF, MoAF (in Bhutan Energy Da ta  Direc tor, 2005, Tab le 3.12, pg . 31). 
 
Growing forest stoc k and  annua l yield  of forest by dzongkhags a re p rovided  in 
Tab le 13. Growing stoc k is defined  as the volume over bark of a ll living  trees 
more than 10 c m dbh (d iameter a t b reast height), and  inc ludes the stem from 
ground  level or stump height up  to the top . The annua l susta inab le yield  of forest 
b iomass in the c ountry has been estima ted  using the standard  Van Monta l’ s 
equa tion, i.e susta inab le yield  (tons/ year) = 2 X growing stoc k/ rota tion.   
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    Tab le 13. Growing stoc k of forests and  susta inab le annua l yield  by dzongkhag, 2004. 
Dzongkhag Growing stoc k (million c ub ic  meters) Annua l yield  (1000 tons) 

Thimphu 10.46 65.89 
Paro 7.62 47.14 
Haa  17.58 118.07 
Chukha  35.65 273.61 
Samtse 29.10 233.29 
Punakha  15.05 110.92 
Gasa  16.85 100.91 
Wangdue 46.04 328.68 
Tsirang 10.68 85.73 
Dagana  24.84 188.41 
Bumthang 17.80 102.85 
Trongsa  34.12 255.28 
Zhemgang 42.45 334.29 
Sarpang 41.87 341.12 
Lhuentse 39.36 279.97 
Mongar 37.00 282.83 
Trashigang 32.17 232.30 
Trashiyangtse 23.78 167.50 
Pemagya ltse 5.99 48.38 
S/ Jongkhar 39.10 316.69 

Sourc e: TERI, The Energy Resourc e Institute estimates, Bhutan Energy Data  Direc tor, 2005, page 32. 
 
The p roduc tivity, rota tion, and  basic  density of d ifferent forest types in Bhutan 
a re p rovided  in Tab le 14.  
 
  Tab le 14. Forest p roduc tivity, rota tion, and  basic  density. 

Forest types Produc tivity (M/ ha) Rota tion (Year) Basic  Density (ton/ m) 
Mixed  c onifer 82.74 120 0.41 
Fir 268.27 140 0.40 
Blue p ine 43.60 100 0.30 
Chir p ine 83.91 140 0.39 
Broad lea f+c onifer 528.45 120 0.45 
Broad leaved  forests/ ha rdwood  224.59 140 0.49 

  Sourc es: DoF (1989), Forest Resourc es Development Division, FAO (2005). 
 
Further, estima tes on the tota l susta inab le annua l yield  of forests tha t c an be 
harvested  in the c ountry has been c a lc ula ted  a t 3.91 million tons or 849,437 
c ub ic  meters. However, c onsidering tha t most pa rts of the forest a reas in Bhutan 
a re inac c essib le, the c ost of extrac tion of both timber and  fuel wood  is 
p rohib itive, and  a lso taking  into ac c ount the la rge trac ks of the forests fa lling  
under the p rotec ted  a reas, the estima ted  extrac tab le b iomass tha t c an be 
used  as timber or fuel wood  c an be assumed to be about 40 perc ent of the 
tota l annua l yield , amounting  to 1.57 million tons. 
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4.3 Crop Residue
 
Bioenergy levels depend  on bulk density of the pa rtic ula r c rop . The tota l 
estima ted  b ioenergy estima ted  amount is rec orded  a t 366,185 metric  tons per 
annum (Bhutan Energy Da ta  Direc tory, 2005, pg . 22). While c rop  residues suc h as 
tha t of ric e straw c an be used  for fodder, other non-fodder c rop  residues of 
whea t, ma ize, millet stic ks, etc . c ould  be utilized  as an a lterna tive fuel sourc e. It 
has been estima ted  by TERI, The Energy Resourc e Institute in Bhutan Energy Da ta  
Direc tory, 2005; tha t about 63,000 tons of fuel wood  (amounting  to 10% of 
domestic  fuel wood  use) c ould  be saved , if one-third  of the tota l estima ted  
ma ize sta lk residues genera ted  in the c ountry a re d iverted  to rep lac e fuel wood .   
 
Tab le 15. Crop  residue potentia l in selec ted  c rops in Bhutan (2004-05). 
Crop  Area (ha ) Produc tion 

(tons/ year) 
Residue Type RPR Theoretic a l Residue 

Produc tion (tons/ year 
Maximum energy 
va lue (GJ/ year) 

Paddy 46,585 54,326 Paddy straw 1.8 97,786.80 1,410,281.23 
   Paddy husk 0.27 14,668.02 211,219.49 
Maize 53,938 90,568 Maize sta lk 2.10 19,0192.8 2,795,834.16 
   Ma ize c ob  0.48 43,472.64 669,478.66 
   Ma ize husk 0.27 24,453.36 352,128.38 
Wheat 7,583 4,192 Wheat straw 1.46 6,120.32 93,028.86 
Barley 2,789 1,423 Barley straw 1.54 2,191.42 33,309.58 
Millet 7,325 2,367 Millet sta lk 1.55 3,668.85 53,392.09 
Buc kwhea t 6,288 2,510 BW sta lk 1.46 3,664.60 55,701.92 
Millet 4,503 1,768 Musta rd  stic ks 2.50 4,420.00 79,511.38 
RPR – Residue Produc tion Ra tio 
Sourc e: Koopmans and  Koppejan (1998) in Bhutan Energy Da ta  Direc tory, 2005, Tab le 3.14, pg . 31. 

4.4 Cattle Dung14

 
Ca ttle dung is a  potentia l sourc e of energy and  c an be used  for c ooking and  
lighting  sma ller homes. Considering  only the c a ttle popula tion, theoretic a l 
b iogas p roduc tion potentia l from rec overab le c a ttle dung in the c ountry is 
estima ted  a t 8.86 MJ (Refer Tab le 16).  
 
Tab le 16. Estimation of b iogas energy genera tion potentia l using  c a ttle dung. 
Tota l c a ttle popula tion (number) 308,310 
Dung p roduc tion (kg / head / day) 4.5 
Tota l dung produc ed  (tons/ year) 506,104 
Dung rec overed  (%) 50 
Tota l dung rec overab le (tons/ year) 253,052 
Dung utilized  as fuel NIL 
Tota l dung ava ilab le for energy (tons/ year) 253,052 
Theoretic a l annua l b iogas p roduc tion potentia l if a ll rec overab le dung is utilized  as 
fuel (million Nm) 

8.86 

Maximum theoretic a l energy potentia l from b iogas (MJ) 203 
 Sourc e: Bhutan Energy Data  Direc tory, 2005, pg . 22. 

14 Waste of sheep , goa ts, poultry and  p igs a re ignored  bec ause of their sma ll and  d ispersed  popula tion. 
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4.5 Biogas from Cattle Dung
 
From a  study undertaken by Department of Livestoc k (Ghimere & Nepa l, 2009), 
about 19 perc ent of the tota l households in Bhutan have favorab le c ond itions to 
insta ll b iogas p lants of family-size (2-3 c ub ic  meter) of the fixed  dome type. This 
transla tes to roughly 16,879 households who a re tec hnic a lly suitab le and  
soc ioec onomic a lly feasib le. However, the fixed  dome design is insta lled  under 
SNV tec hnic a l assistanc e and  government subsidy. However, the p rogram will 
only reac h the fa rmers who own c a ttle and  land , i.e., those who genera lly 
belong to the midd le and  upper inc ome b rac ket. The subsidy polic y trea ts users 
equa lly. The fa rmers should  invest about more than 30 per c ent of the tota l c ost 
on their own in the form of labor. As a  result, the subsidy will most likely not 
bec ome ac c essib le to the poor fa rmers not having their own c a ttle.  
 
Southern dzongkhags c omprising  Samtse, Sarpang, Tsirang , S/ Jongkhar and  
Chukha  a re ra ted  with high potentia l for insta lla tion of b iogas p lants. However, 
c onc erns on p rovid ing  a lterna tive sourc es of feed  and  fodder demands a rising  
out of sta ll feed ing would  need  to be seriously exp lored  for the susta inab ility of 
the p rojec t. Op tions like improved  pasture development, p roc urement of 
a ffordab le c ommerc ia l feed  and  fodder a re some a reas worth c onsidering .  
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V. Bioenergy and Food Security in Bhutan
 
The rising  p ric e of oil, a long with c onc erns for c lima te c hange and  a  need  for 
d rastic  c uts in c a rbon emissions, have led  to a  sense of urgenc y d riven by the 
western c ountries for a  shift away from dependenc y on petroleum and  towards 
more environmenta lly friend ly and  renewab le sourc es of energy. Biofuels have 
been identified  as having the grea test potentia l to meet g loba l demands for a  
substitute to fossil fuels, pa rtic ula rly for transport. In response to these demands, 
g loba l b iofuel p roduc tion trip led  between 2000 and  2007 as shown from the 
graph below. 
 

   Figure 4. Globa l b iofuel p roduc tion sc enario.  
 
 
Suc h inc reasing trend  is not an immed ia te c onc ern in the Bhutanese sc enario 
bec ause firstly, c ultivab le agric ultura l land  or forest land  for human c onsumption 
has not c ompeted  with growing b iofuel p lants. Suc h an investment may not 
even be a  viab le enterp rise even if polic y dec isions a re introduc ed  in favor of 
enc ourag ing b iofuel p roduc tion. Limited  land  a rea , lac k of ec onomies of sc a le 
and  high c ost of p roduc tion, and  limited  vertic a l integra tion a re p robab le 
limiting  fac tors for any p reliminary engagement. Sec ond ly, there is no land -use 
c ompetition with ava ilab le land  used  for c rop  c ultiva tion kep t unthrea tened  
from growing energy c rops. 
 
Nonetheless, these b ioenergy development pa thways a round  the world  p rovide 
a  range of op tions whic h c an be assessed  for possib le impac ts on Bhutan’s food  
sec urity p rofile in the future. In order to do so, linkages between food  sec urity, 
land -use and  wa ter resourc es must be fully understood . By imp lic a tion, this 
requires an ana lysis of a  range of environmenta l, soc ia l and  ec onomic  fac tors. It 
must be kep t in mind  tha t no partic ula r pa thway should  a llow any detrimenta l 
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impac t on food  sec urity either d irec tly or ind irec tly. Therefore, polic ies must be 
put in p lac e whic h p rotec t and  idea lly seek to inc rease na tiona l food  sec urity. In 
no instanc e should  food  sec urity be c ompromised  in the pursuit of b ioenergy 
development. 
 

5.1 FAO�’s BEFS Analytical Framework
 
Serious c onc erns on the food  sec urity impac ts, soc ia l feasib ility and  susta inab ility 
of b ioenergy have a risen over time, espec ia lly with first genera tion b ioenergy. In 
this c ontext FAO set up  the Bioenergy and  Food  Sec urity (BEFS) p rojec t to 
ana lyze how b ioenergy developments c ould  be imp lemented  without hindering  
food  sec urity. Over its term, the BEFS projec t has been supporting  Peru, Tanzania  
and  Tha iland  in ana lyzing  the c ompetitiveness of the b ioenergy sec tor, potentia l 
impac ts on food  sec urity, g rowth and  poverty. In this effort, BEFS has c onstruc ted  
an ana lytic a l framework tha t c an assist c ountries with the development of 
b ioenergy polic y and / or c la rific a tion of the potentia l impac ts of the b ioenergy 
developments. 
 
With support from the German government, the a im of the p rojec t is to help  
polic y-makers assess the potentia l effec ts of b iofuel p roduc tion on food  sec urity 
and  land -use in develop ing c ountries. BEFS an ana lytic a l framework was 
developed  to understand  who ga ins and  who loses from b iofuel p roduc tion a t 
the household  level. Five modules on ana lysis c onstitute the BEFS ana lytic a l 
framework, with eac h module using  d ifferent types of da ta  from within the 
c ountry. Onc e the c ountry spec ific  b ioenergy sc enario has been defined , eac h 
module is add ressed  in turn to examine tec hnic a l b iomass potentia l, supp ly 
c urves, ec onomic  potentia l, mac ro-economic  ana lysis and  food  sec urity 
ana lysis. The food  sec urity module ma inly uses household  level da ta  based  on 
the Living  Standards Measurement Study estab lished  by the World  Bank. 
 
The following p resents BEFS ana lytic a l framework and  tools to support polic y and  
sta rt a  c ontinuous p roc ess tha t c an inform polic y over time. The c ruc ia l element 
in develop ing a  susta inab le b ioenergy sec tor lies in the management of the 
sec tor. 
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insta lla tion of 1,600 b iogas d igesters using  anima l dung as the ma in fuel sourc e. 
Two p ilot sites a re a lready underway, with one in Paro and  the other in suburbs 
of Thimphu. As a  stra tegy to support rura l development, this is intended  to 
p rovide fa rmers with multip le benefits. First, to enc ourage fa rmers to switc h from 
ind igenous c a ttle b reeds tha t a re less p roduc tive to improved  va rieties tha t 
p rovide muc h higher yield , and  sec ond  to genera te grea ter volumes of anima l 
dung through sta ll feed ing, thus reduc ing land  degrada tion and  soil erosion 
from over grazing of c a ttle in the wild . And  third , aside from p rovid ing  gas for 
c ooking purposes, the slurry from the fixed  dome b iogas p lants p rovide a  good  
sourc e of fa rm manure.  
 
Simila rly, a  susta inab le rura l development p rojec t has been initia ted  by the 
Ministry of Ec onomic  Affa irs through UNDP/ GEF fund ing  a ttempting  to d istribute 
20,000 b iogas fuel effic ient improved  c ook stoves with the intention to reduc e 
fuel wood  c onsumption in rura l a reas.      
 

5.2.2 National Energy Security Objectives
 
The searc h for renewab le energy is being d riven by vola tile c rude oil p ric es and  
the perc eived  threa t to na tiona l sec urity of over-dependenc e on one sing le 
sourc e of energy - hyd ropower. Further, c rude oil p ric es a re likely to inc rease 
over the long term as fossil reserves d iminish and  g loba l demand  inc reases, 
pa rtic ula rly in the newly emerg ing ec onomies of Asia  and  La tin Americ a . The 
na tiona l newspaper Kuensel for January 17, 2011 reported  another inc rease in 
fuel p ric es skyroc keting  to Nu. 5415 a  liter for petrol.  However, the potentia l of 
b iofuels to enhanc e energy sec urity is limited  in Bhutan. 
 
Globa lly, the huge volume of b iofuels required  to substitute for fossil fuels is 
beyond  the c apac ity of agric ulture with p resent day tec hnology. For examp le in 
2006-07, the USA used  20 perc ent of its ma ize harvest for ethanol p roduc tion, 
whic h rep lac ed  only three perc ent of its petrol c onsumption (World  Bank, 2008). 
More signific ant d isp lac ement of fossil fuels will be likely with sec ond  and  third  
genera tion b iofuels (SOFA, 2008). 
 

5.2.3 Impact on Environment
 
Biofuel p roduc tion is a lso likely to impac t the environment through its effec t on 
wa ter resourc es and  b iod iversity. Dec lining  ava ilab ility of wa ter for irriga tion, 
most notab ly in rura l Bhutan, may nec essita te using  the most wa ter-effic ient 
b iofuel c rops and  c ropp ing systems for long term susta inab ility; if a t a ll p roposa ls 

15 Current exchange rate is USD 1:Nu. 44.35 as per www. bnb.bt.com
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are approved . Simila rly, the use of degraded  land , c onserva tion agric ulture 
tec hniques with minima l soil d isturbanc e and  permanent soil c over, 
interc ropp ing and  agroforestry systems while lessens nega tive environmenta l 
impac ts but b iod iversity may likely be threa tened  by la rge-sc a le mono-c ropp ing 
of exotic  spec ies. 
 

VI. Conclusion and Recommendations
 
Bhutan has a  c ompara tive advantage for a  sing le b ioenergy p roduc tion 
namely the ava ilab ility of hyd ropower resourc es in the c ountry with a  known 
potentia l of 30,000 megawatts. Presently, there is no usage of b iomass for 
elec tric  power genera tion in Bhutan. Nonetheless, polic y makers rea lizing  the 
overdependenc e on a  sing le energy sourc e suc h as hyd ropower have initia ted  
new polic ies keep ing in mind  the importanc e of d iversifying  the energy base 
and  energy sec urity c onc erns with rising  fossil fuel p ric es and  inc reasing market 
demands. This has resulted  to p ilot p rojec ts insta lling  energy saving tec hnology 
rela ted  to improved  c ook stoves and  b iogas d igesters p lants in rura l Bhutan16. 
Biomass, mostly fuel wood  is c urrently used  in therma l app lic a tions suc h as 
hea ting  and  c ooking purposes in the residentia l, industria l and  
c ommerc ia l/ institutiona l sec tors. About 91 perc ent of the energy demand  of the 
sec tor is met by b iomass, whic h is mostly used  in rura l households. Fuel wood  
ac c ounts for about 76.9 perc ent of tota l potentia l of b iomass energy in Bhutan. 
Fuel wood  is the ma in sourc e of p rimary energy for Bhutan, and  it rep resents the 
la rgest slic e of energy c onsumption with 1.3 tons per c ap ita  used  for c ooking , 
spac e hea ting  and  for lighting  purposes in remote inac c essib le a reas.  
 
The sec ond  la rgest b iomass resourc e is c rop  residues p roduc ed  as by-p roduc ts 
from harvesting  and  p roc essing of agric ultura l c rops. Ma in c erea l c rops grown 
a re paddy, ma ize, whea t, ba rley, millets, and  buc k-whea t with an estimated  
tota l amount of c rop  residue genera tion a t 0.39 million tons per annum or 5.75 
million GJ/ year, whic h c onstitutes 21.1perc ent of tota l b iomass energy potentia l 
in Bhutan. Although p reliminary c onc lusions on ec onomies of sc a le and  the 
vertic a l integra tion required  for b iofuel p roduc tion a llows little sc ope for viab ility 
of suc h enterp rises, feasib ility for enterp rise development from suc h estima tes will 
need  to be determined  in terms of minimum required  volume, tec hnology, 
c ollabora tors and  markets. Further, the interrela tionship  between land  use and  
the p robab le c ompeting  needs of energy and  food  sec urity a re key issues tha t 

16 However, the p rojec t initia tive p rogram will only reac h the fa rmers who own c a ttle and  land , i.e., those 
who genera lly belong to the midd le and  upper inc ome brac ket as the subsidy polic y trea ts users equa lly. 
As a  result, the subsidy will most likely not bec ome ac c essib le to the poor fa rmers not having  their own 
c a ttle.
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should  be c onsidered  in the future. Bioenergy p roduc tion may a lso enta il 
ha rmful environmenta l effec ts suc h as deforesta tion, degraded  lands and  wa ter 
resourc es, desertific a tion and  loss of b iod iversity. Regula tion is required  to c urta il 
the nega tive impac ts of la rge-sc a le p roduc tion, as well as to ensure tha t the 
most c ost-effec tive and  highest-energy c onversion tec hnolog ies a re used .  
 
At p resent, c ultivab le agric ultura l land  or forest land  for human c onsumption has 
not c ompeted  with growing b iofuel p lanta tions. However, there should  be no 
room for c omp lac enc y but ra ther build  c autionary steps and  guard  aga inst 
possib le impac ts on Bhutan’s food  sec urity p rofile in the future from land  use 
c ompetition. In order to do so, linkages between food  sec urity, land -use, 
b iod iversity and  wa ter resourc es must be fully understood . This requires an 
ana lysis of a  range of environmenta l, soc ia l and  ec onomic  fac tors and  tha t no 
partic ula r op tion should  a llow any detrimenta l impac t on food  sec urity either 
d irec tly or ind irec tly.  
 
It must a lso be noted  tha t under the p resent c irc umstanc es in Bhutan, tapp ing 
b ioenergy a lterna tive sourc es of fuel is p romoted  not as the next best a lterna tive 
sourc e of energy per se , but ra ther approac hed  from perspec tives suc h as 
forest c onserva tion, minimizing  land  degrada tion from over c razing  of c a ttle, 
reduc tion on the usage of fuel wood , addressing food  sec urity and  poverty 
a llevia tion.  
 
Following a re some possib le rec ommenda tions;  

 

1. Carry out an assessment of b ioenergy resourc es with pa rtic ula r foc us on 
ava ilab ility of b iomass materia ls. This will p rovide insight in the amount of 
residues, wastes and  energy c rops tha t a re ava ilab le for b ioenergy 
genera tion. The assessment should  involve c a rrying  out deta il field  surveys 
looking a t the quantity of c rop  residues, anima l manure p roduc tion, forest 
p roduc t residues and  munic ipa l waste. Subsequent researc h should  
eva lua te c onverted  potentia l energy p roduc tion from the b iomass 
inventory ob ta ined  using anaerob ic  d igestion and  simp le c ombustion as 
representa tive c onversion tec hnolog ies. This inventory should  a lso 
represent as a  first step  toward  a  susta inab le energy polic y and  vision 
within the c ountry sinc e information on type and  geographic  d istribution 
of b iomass is being perc eived  as c ritic a l for feasib ility ana lysis and  p rojec t 
p rioritiza tion.  
 

2. Develop  a  b iomass inventory using  agric ulture, forests and  munic ipa l 
sta tistic s and  da tabases a long with persona l. The b iomass and  b ioenergy 
da tabases in the entire c ounty ac ross the va rying  c a tegories should  be 
mapped  on geographic a l information system (GIS). The resulting  b iomass 
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should  be standard ized  to rep resent tota l d ry matter. The woody or straw-
like materia ls should  be eva lua ted  for potentia l energy p roduc tion using 
c ombustion as a  c onversion tec hnology. Simila rly, the wet b iomass, 
rep resented  la rgely by the anima l manures and  p roc essing  wastes should  
be eva lua ted  for potentia l energy p roduc tion. The inventory should  a lso 
reflec t the use of b iomass in d ifferent purposes and  d ifferent sec tors.  For 
examp le, about 80 perc ent of c rop  residue c an be used  for anima l feed  
and  10 perc ent for field  c over, and  maybe there is none ava ilab le for 
energy. However, the inventory will only be useful if it c an identify 
resourc es as well as how and  where the resourc es a re being used . 
 

3. The potentia l for va rious b ioenergy resourc es in Bhutan both in terms of 
volume and  qua lity needs to be c a refully determined  in order to dec ide 
on p romoting  viab le investments.  

 
4. It is a lso important to rec ognize tha t land  whic h may be perc eived  as 

unused  or underutilized  may in fac t be extremely va luab le to loc a l 
c ommunities as it c an p rovide an important sourc e of b iomass. Equa lly, 
pastora lists/ nomads may depend  on suc h land  for passage and  feed ing 
of livestoc k. Therefore, a  c omprehensive and  partic ipa tory assessment of 
land -use is required  to inform dec ision makers on suitab le loc a tions for 
b iofuel c ultiva tion. Partic ipa tory land -use p lanning  and  design p roc esses 
should  bring  together loc a l c ommunities and  key stakeholders 
(government, c ivil soc iety, p riva te investors, etc .) to eva lua te and  agree 
p lans for future land -use. Integra l to this p roc ess is an assessment of 
c urrent land -use and  potentia l c onflic ts of interest, a long with c onsensus 
build ing  and  c onflic t resolution where required .  

 
5. Formula te an enab ling  b ioenergy polic y sta tement hinged  onto the 

Renewab le Energy Polic y Framework developed  by the Department of 
Energy under the Ministry of Ec onomic  Affa irs. The polic y framework for 
the b ioenergy sec tor should  be shaped  by polic ies keep ing in mind  
va rious sec tors, ma inly agric ulture, energy, environment and  trade. The 
ma jor polic y ob jec tives d riving  b iofuel expansion should  be based  on 
energy sec urity, c lima te c hange mitiga tion, agric ultura l and  rura l 
development. Government support should  c onsider a long the form of 
p roduc tion subsid ies and  tax exemptions and  ta riffs.  The expansion of 
b ioenergy development may help  make the c ase for inc reased  support 
towards the agric ultura l sec tor through the strengthening of institutions 
and  polic ies. Measures to ensure tha t b ioenergy p roduc tion is c onduc ive 
to reduc ing  poverty and  hunger should  inc lude among other aspec ts of 
polic y support for the partic ipa tion of sma ll-sc a le fa rmers in rura l Bhutan. 
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Annex 1. Terms of Reference for Consultant

Job Title National Consultant - needs assessment study on bioenergy 

Division/Department RAPG 

Program/Project Number TCP/RAS 

Location Bhutan (Sri Lanka, India, Bangladesh, Nepal �– 1 national consultant in each country) 

Expected Start Date of 
Assignment 

 Dec  01�– Dec 30 , 2010 Duration: 1 month 

Reports to Name:          Delgermaa Chuluunbaatar Title:  Agricultural officer for Bioenergy crops 

General Description of task(s) and objectives to be achieved 
To collect all possible data/information on current bioenergy status, activities, policies, and key stakeholders of the country 

To identify issues, priorities, opportunities and constraints for bioenergy development in the country 

To coordinate with PPD, MOAF  prepare, organize, and conduct a national participatory needs assessment workshop on 
bioenergy 

To compile and prepare a final report of the study including fact findings and workshop results 

To help developing a national project proposal on bioenergy based on the results of the needs assessment study.  

Key performance indicators 
Expected Outputs: 

Wrote a final report of the needs assessment study including fact findings and workshop 
results, and 

Developed a national project proposal on bioenergy. 

Required Completion Date: 

1 month (outputs should be 
delivered no later than 
December 30, 2010.)  

Required Competencies  

Technical Competencies and Experience Requirements:  

At least 3 years of experience in working experience and good knowledge in rural development and agriculture based bio-
energy 

A proven record of working on a similar tasks and writing reports in English   
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Annex 2. Brief on Jatropha curcas
 
Ja tropha  is believed  to have been spread  by Portuguese sea fa rers from its 
c entre of orig in in Centra l Americ a  and  Mexic o via  Cape Vqerde and  Guinea  
Bissau to other c ountries in Afric a  and  Asia . It is now widespread  throughout the 
trop ic s and  sub-trop ic s. Ja tropha ’s potentia l as a  petroleum fuel substitute has 
long been rec ognized . It was used  during  the Sec ond  World  War as a  d iesel 
substitute in Madagasc ar, Benin and  Cape Verde, while its g lyc erine by-p roduc t 
was va luab le for the manufac ture of nitro-g lyc erine. 
 

 
Sourc e: PISCES, 2010. 
 
Ja tropha  c urc as L. was first desc ribed  by Swed ish botanist Carl Linnaeus in 1753. 
It is one of many spec ies of the genus Ja tropha , a  member of the la rge and  
d iverse Euphorb iac eae family. Many of the Euphorb ias are known for their 
p roduc tion of phytotoxins and  milky white sap . The c ommon name  “ spurge”  
refers to the purga tive p roperties of many of these Euphorb ias. There a re some 
170 known spec ies of ja tropha , mostly na tive to the New World , a lthough 66 
spec ies have been identified  as orig ina ting  in the Old  World  (Heller, 1996). 
 
Ja tropha  grows read ily from seed  whic h germina te in a round  10 days, or from 
stem c uttings. Growth is rap id . The p lant may reac h one metre and  flower within 
five months under good  c ond itions (Heller, 1996). Ja tropha  has p roven effec tive 
in reduc ing the erosion of soil by ra inwater. The tap root anc hors the p lant in the 
ground  while the profusion of la tera l and  adventitious roots near the surfac e 
b inds the soil and  keeps it from being washed  out by heavy ra ins. Ja tropha  a lso 
improves ra inwa ter infiltra tion when p lanted  in lines to form c ontour bunds. 
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Annex 3 People consulted during the assignment period
 

1. Dasho Sherab  Gya ltshen  MoAF Sec reta ry 
2. Karma Sonam   Offtg . Chief Planning Offic er, PPD, MoAF 
3. Bindu Tamang   Assistant Planning Offic er, PPD, MoAF 
4. Chadho Tenzin   Assistant FAO Representa tive, Bhutan 
5. Tayan Ra j Gurung   Spec ia list, CORRB, MoAF 
6. Chenc ho    Senior Researc h Offic er, CORRB, MoAF 
7. Dorji Gya ltshen   Biogass Projec t Direc tor, DoL, MoAF 
8. Sitha r Dorji    GOI, Projec t Direc tor, DoL, MoAF 
9. Abila l Baskota    Offtg . Direc tor, DoF, MoAF 
10. K.J. Tempha l   Soc ia l Forestry Division, DoF, MoAF 
11. Chimi Rinzin    Offtg . Direc tor, DoA, MoAF 
12. Mewang Gya ltshen  Chief Eng ineer, DoE, MoEA 
13. Nar Bdr. Kha tiwa    Renewa l Energy Division, DoE, MoEA 
14. Yeshy Wangd i   Direc tor Genera l, DoE, MoEA 
15. Gyem Tshering   CEO, NRDCL 
16. Megan Ritc he   Country Direc tor, SNV 
17. Rober S Brunt   Business Development Coord ina tor, SNV 
18. Dophu Dukpa    Priva te Entrepreneur 
19. Rory     CEO, Samden Group  of Companies 
20. Dorji Dradhuel   Direc tor, DAMC, MoAF 
21. Phub Dem    Senior Marketing  Offic er, DAMC, MoAF 
22. Dec hen    Biogas Farmer Collabora tor, Paro 
23. Wangc huk    Biogas Farmer Collabora tor, Paro 
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Annex 4 People attended the national workshop on Bioenergy and Food
Security, 13/01/11

1. Sonam Cheki  Researc h Offic er 
2. K.J Temphel   SFD, DoF, MoAF 
3. Dorji Gya ltshen  Projec t Direc tor, Biogas Projec t, DoL, MoAF 
4. Nar Bdr. Kha tiwa   Renewa l Energy Division, DoE, MoEA 
5. Karma Sonam  PPD, MoAF 
6. Tensin Drugyel  DoA, MoAF 
7. Karma   Advisor, SNV, Bhutan 
8. Dec hen Lham  Biod iversity Offic er, NBC, MoAF 
9. Abila l Baskota   DoF, MoAF 
10. Chenc ho   CORRB, MoAF 
11. Bindu Tamang  PPD, MoAF 
12. Chadho Tenzin  FAO, Bhutan 
13. Dema   PPD, MoAF 
14. Mewang Gya ltshen RED, DoE, MoEA 
15. Sonam Tobgay  Consultant 
16. Damen Beau  FAORAP 
17. Degi Chuluunbaa ta r FAORAP 
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Annex 5. Bioenergy Resource Assessment Project Proposal

Project Proposal Resource assessment on biomass materials with
special focus on residues from crops, animal and
forest resources available and generation of data
set, cost and benefit of bioenergy development, and
alternative energy sources that does not hinder
biodiversity, food security, and environmental and
social issues.

Lead Agency Ministry of Agriculture and Forests in close
collaboration with the Department of Energy,
Ministry of Economic Affairs, Royal Government of
Bhutan.

I. Background and Rationale
 
The emergenc e of the b ioec onomy and  its foc us on energy development has 
signific ant ramific a tions for the environmenta l and  ec onomic  well-being. 
However, on the c ontra ry if utilized  more jud ic iously, the subsec tor has potentia l 
towards p rovid ing  a lterna tive sourc es of fuel and  over time poverty reduc tion 
ga ins espec ia lly in ec onomies of Bhutan and  other least developed  c ountries. 
 
Bhutan’s b ioenergy ha rvesting  is been limited  to ha rnessing hyd ropower energy 
ma inly bec ause of the c ompara tive c ost advantage. However, it is now time 
those other sourc es of b ioenergy suc h as usage of b iomass for c ooking , lighting , 
and  even elec tric  power genera tion in Bhutan is worth exp loring . Biomass 
resourc e in Bhutan c onstitutes c rop  residues p roduc ed  as by-p roduc ts from 
harvesting  and  p roc essing of agric ultura l c rops with an estima ted  tota l amount 
of c rop  residue genera tion a t 0.39 million tons per annum or 5.75 million GJ/ year.  
 
Empiric a l da ta  is required  to deduc e c onc lusions on ec onomies of sc a le and  
the feasib ility of vertic a l integra tion tha t a re two p rerequisites for b iofuel 
enterp rises. Measures to ensure tha t b ioenergy p roduc tion is c onduc ive to 
reduc ing poverty and  hunger will inc lude among other aspec ts of polic y 
support for the pa rtic ipa tion of sma ll-sc a le fa rmers in rura l Bhutan. 
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II. Objectives
 

1. Quantify the potentia l of susta inab le b ioenergy resourc es for c lima te 
c hange mitiga tion through resourc e assessment surveys in potentia l a reas. 
 

2. Inc rease the understand ing among dec ision makers and  c ommunity 
leaders of the potentia l imp lic a tions of p roduc tion of fuel and  fiber c rops 
on soil, wa ter, and  wild life hab ita t resourc es. 
 

3. Inc rease interest, skills and  c onfidenc e for b ioenergy genera tion and  
environmenta l susta inab ility and  improve understand ing  of the c osts 
(soc io-ec onomic -ec olog ic a l) assoc ia ted  with b ioenergy genera tion. 

 
4. Assess impac t o poverty reduc tion through b ioenergy p roduc tion, i.e 

c rea ting  better inc omes for loc a l fa rmers than food  p roduc tion, e.g  
b iogas insta lla tions. 
 
 

III. Scope of Work and Outputs

1. The p rojec t will p rovide support to c onduc t a  resourc e assessment of 
b ioenergy c omponents with pa rtic ula r foc us on ava ilab ility of b iomass 
materia ls. The assessment will involve c a rrying  out deta il field  surveys 
looking a t the quantity of c rop  residues, anima l manure p roduc tion, forest 
p roduc t residues and  munic ipa l waste. This will p rovide insight in the 
amount of residues, wastes and  energy c rops tha t a re ava ilab le for 
b ioenergy genera tion. 
 

2. The b iomass inventory will a ttempt to rep resent as a  first step  toward  a  
susta inab le energy polic y and  vision within the c ountry sinc e information 
on type and  geographic  d istribution of b iomass is being perc eived  as 
c ritic a l for feasib ility ana lysis and  p rojec t p rioritiza tion.  
 

3. The b iomass and  b ioenergy da tabases in the entire c ounty ac ross the 
va rying  c a tegories should  be mapped  on geographic a l information 
system (GIS).  
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IV. Research Questions
 

1. Is there land  on whic h b iomass growth for b ioenergy as a  p rimary 
ob jec tive is viab le or is b ioenergy only viab le if it is p roduc ed  from residues 
from c rop , forest and  livestoc k in the c ountry? 
 

2. How c an b ioenergy c ontribute towards poverty a llevia tion? What would  
be the institutiona l framework for poverty reduc tion?  
 

V. Expected Outcomes
 

1. A c omprehensive and  partic ipa tory assessment of land -use to inform 
dec ision makers on suitab le loc a tions for b iofuel c ultiva tion. Partic ipa tory 
land -use p lanning and  design p roc esses will b ring  together loc a l 
c ommunities and  key stakeholders to eva lua te and  agree p lans for future 
land -use. Integra l to this p roc ess is an assessment of c urrent land -use and  
potentia l c onflic ts of interest, a long with c onsensus build ing  and  c onflic t 
resolution where required .  
 

2. Bioenergy polic ies put in p lac e whic h p rotec t and  idea lly seek to inc rease 
na tiona l food  sec urity. In no instanc e, should  food  sec urity be 
c ompromised  in the pursuit of b ioenergy development. The b ioenergy 
polic y framework will be shaped  by polic ies keep ing in mind  va rious 
sec tors, ma inly agric ulture, energy, environment and  trade. As a  result an 
enab ling  b ioenergy polic y sta tement hinged  onto the Renewab le Energy 
Polic y Framework developed  by the Department of Energy under the 
Ministry of Ec onomic  Affa irs.  
 

3. Provides a  b iomass inventory a long with an assessment of potentia l 
g rowth in b iomass resourc es and  power genera tion tha t c ould  help  to 
sa tisfy the government’ s renewab le portfo lio. 
 

4. Guidelines and  rec ommendations for polic y makers to better dec ision on 
b ioenergy development in an environmenta lly, soc ia lly and  
ec onomic a lly. 
 
 

5. Cost Estimates and Component

Component 1 - Determine ava ilab ility of b iomass in the c ountry using  dynamic  
maps, GIS da ta , and  ana lysis tools.  
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Component 2 – Assess and  ana lyze potentia l b ioenergy development based  on 
na tura l and  agric ultura l resourc es. 
A c omp lete inventory of its b iomass will a llow to fully assess the range of op tions 
for b ioenergy development. When assessing the ava ilab ility of potentia l 
b iomass, it is important for dec ision makers to c onsider a ll types, inc lud ing 
waste/ opportunity fuels and  energy c rops.  
Budget = USD ______ 
 

6. Proposed Project Management Plan

The p rojec t c an be jo intly managed  by Ministry of Agric ulture and  Forests and  
Ministry of Ec onomic  Affa irs in c oord ina tion with the Na tiona l Sta tistic a l Bureau 
and  the donor organiza tion(s).  
 
A p rojec t steering  c ommittee c an instituted  for ac c ountab ility, reporting , and  
transparenc y purposes. 
 
The p rojec t may take a  minimum of 12 months with tec hnic a l assistanc e from 
donor b ila tera l and  multila tera l organiza tions. 
 


