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EXECUTIVE SUMMARY 

Project authorization will be amended on the basis of this Project Paper 
Supplement to increase the life of project funding from $8,710,000 to 
$11,826,000, an increase of $3,116,000 and to eXlend th~ life of project 
to 10 ye:::rs with a new PACD of September 30, 1989. This amendment also 
authorizes use of money frolll the Select Development Account (Section 106). 

This extension flnances the following project activities: assessments of 
country potential for electricilY generation from cane, rice, and wood 
n~ sid lJ e s; PI- e - [e a sib iii t Y an rl f e a sib iIi t y stu die s; res ear c h CJ n 
combustion. ethanol production and management; field trials of cane and 
flce residue collection; and project evaluation 

Cane and rice resirlue are targeted because these two crops are the most 
significant in many countries assisted by A.I.D. Cane is most 
significant in terms of tons o[ biomass produced; rice is most 
significanl in product value. Tile cane industry now suffers because of 
static mar~~ts and low sugar prices that stall rural economles and 
decrease employment opportunities. The rice processing induslry needs to 
modernlze and expanJ to pr~~dr~ for continued expanuinn of production. 
In bolll cases, revenue from energy production using mlll and fleld wastes 
can increa.s~ earnings, maintain employment, provide badly needed 
electricity to rural areas, and increase the revenues available for 
better resource managcment. wood wastes associated with forest product 
inrlustries are also a widespread pot2ntial cogeneration feedstock, 
particul."!:-ly in troplcal countries. Sales of wood wastes to energy 
markets could provide revenues ld enhance management of tropical 
forests. Th~ success of the U.S. private sector in developing residue 
C,)J1Vers iQ:-i syslems and market ing energy products offers both expertise 
and experience thal have great maJ-kel potential in developing countries. 
Many o[ these companies are committed to investment to replicate such 
syslems. 

The extenSion \,'ill provide funds to evaluate BST activitil~s under the 
project. The evalu3tion wlil assess to what extent the project Iws met 
past objectives, r~view wh3t h~s been learned about implementing 
succe:3:dul biom,lSS energy conversion ~ystems from project activities to 
date, Lln,-i r':"Jlev.' whetner integration with the private sector has helped 
.?chicve pr,)jecl objeclives. The evaluation team \..'lll also recommend how 
the proje::l mig~ll be modified to enhance its ahility to meet objectives. 
These recommenrlations will be taken into consideration during design of a 
follow-on projecl. 

Tlw BST Project is cunenlly implemented. through a !{SSA with the 
Tennessee Valley Authority (TVA). Since the begillni.ng of this RSSA ill 
August 19t',2, TVA has managed BST aClivities in conjunction with AID, 
drawn UP(l;1 TVA expertise to support A.1.D. fudd investigations, and used 
subcontracts, grants, and coopcl-ativl! ag!"l:~ements t() access .'Jdditiol'al 
expertise [or LIlt' benefit of A.I.D. when specialists Wl~re needec. It is 
proposed that project extensioll continue this implementation mechanism. 
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PROJECT PAPER SUPPLEMENT 

BIOENERGY SYSTEMS AND TECHNOLOGY PROJECT 
(BST) 

(Project Number: 936-5709) 

I. RATIONALE FOR EXTENSION OF PROJECT 

A. Current Project Content 

1. Extension of Oioenergy Systems and Ttchnology ~oject Will 
AI low Completion of Field Project Preparation W~~k. 

The extension of th!'! BST Project through September 30, 1989 adds 
both time and funds to permit completion of on-going project 
development activity. Til\:! eli.ginal BST project which began in 
1979 was designed to develop ways for using biomass as feedstock 
for energy generatil'n. B3sed on the understanding of biomass 
syst.ems avai lable at that time, BST evaluated and considered a 
variety of approaches in support of mission initiatives in biomass 
energy. Some of these approaches included developing new systems 
[0 produce biomass feedstocks which could be used for a variety of 
conversion tecnno~ogies. O':.her approaches involved usi.ng residues 
fron already existing production systems. 

Project experience [0 date shows that th!'! latter approach is the 
mor~ effective. OVer the middle years of the OST project (1982 to 
198~) it became increasingly clear that adding the necessity of 
cr~ating and managing new biomass feedstocks to the management of 
con}ersion systems unnecessarily complicated the development of 
biomass energy systems. Scrutiny of success~ul biomass energy 
systems increasingly showed them to be affiliated With existing 
enterprises producing agricult~ral or forest products that have 
their own captive biomass feeds':.ock (residue) supplies. Such 
processing facilities generally have sufficient volume of residue 
feedstock and the ahl lity to market by-products of energy 
conversion systems. Selling byproducts greatly improves the 
eCOnOlll1C::' of biomass energy system,;. 

The curl"enl EST progl"am has thus evolved to incorporate knowledgc 
gained dllring t.hl~ fll"Sl fc\. years of project '. ife and now stresses 
tilt.' approach /)[ using exisling residues to produce energy 
products. Bt.'Cc1USC at till' focus on re~idlles, the ~mportance of 
close w(ll":zin b rclationslllps and inputs from private companies 
prodllcing i1gricultllr;d and forest products increased. Current 
pr0jt~<.:l empllasis is structured to attract private sector 
investment in sugar CilllC, rice and wood residue enl?rgy systems, 
both for power and for ethanol. 



The Cane Energy Program was initi~ted three years ago and the Rice 
Residue UtiL1zation Program one year ago. BST staff now give 
primary attention to thes~ two thrusts, allocating the majority of 
time and funds to their development because of their potential for 
sign1tlcant near-term impact. Success with these systems wilL 
establish broader legitimRcy for biomass energy systems in 
general. W00J r~sidue activities have been part of the project 
sine.:: it began and c()ntinue to receive attentiun. Wood residues 
art:: not 3S wiJely availahle in coulltr1~S assisted by AID but slill 
repr.::sent a signif1cant captive feedstock froI:l which successL.d 
en~rgy products can easiLy be developed. 

Under each program, BST assesses innovations in national p0licH~s 
and incentives that wil I stimulate wider use of biomass resources 
f()[" energy production where conditions in a particular country 
make such systems economically attractive. E"cll program also does 
pr~-feasi~illty ~naLyses as weI I as extensive pre-implementalion 
pr,)jecl d"sign work. Thc~L) efforts, which are described in more 
det~li b~law, are designed to create model field projects by 
rnid-lY~Y. To support field projects, new in~tilutional 
ri:' I Ci t ions\l i ps both in tile U. S. and in LOCs are be in€, es tab L islled 
and require addltiundl testing and nurturing it they are to 
aC;ll,·vt:· original rnoject objL·ctives.Conunilments to complete 
ass(,sSI;)cnlS uf country-wide pote;ltial, finish on-going 
pr.::feasiDility studies, enhance working relationsh1ps With the 
fina:lci,ll inslitut10ns in\'olvl~d in inLLrnation.11 deveLopment, and 
1mprove lIIechanlsms tor cooperation wil:1 the U.S. and LOC private 
se.:t.ors will be co:npleted under tne project extens10n and Will 
l,'ad to the impl'~:11.>ntation of field projects under a 1'ol1o· ... -on 
pr()jE:ct expected to be authorized for FYtl9. 

Tnc purpos~ of thl' BST project extension is to allow completion of 
fieiJ pruj,:cl preparation work as described above. Conditions 
establ isiw:l unJer tn,~ currenl project extension will serve as the 
base f.-);- irnrleml~nlalioll and management of field activities under a 
pla:1\led follow-on project to begin Octobe1- 1, l':l89. 

2. Evuliltion anJ CUITent Status of Project Elements 

a. Ratiot1all~ for Current Project Focus on Cane a:ld Rice 

Cane and rict:: reSIdue dr~ targcled by SST because these two crops 
are the most sig:litic:1nt in lIIany of the developing countries 
assisl!'d by :\.I.D. Cane is the most significant in terms of 
')l.f):Ti,lS;; VOIUlli,' 01 crops prL1duced; rict~ 1S most signif1cant 1n 
terr:1S of prilducL value. In In.!")' A.J.D.-asslsted cOllnlrles sugar 
Cill1r~ :lnd riL'~ art: tile basis of lile agricultllral l~conomy and 
aC':'''Hlnl f,q- a vt::ry higll pcrcentagt; of nlral clIIploYlllent. Pr'Jviding 
eCu:lUmiC i!rowlh optilln~; L) liH'se agricullural IIH1II~;lries is 
th,,:rL'fun~ crlll:I.1J lur IHlion.]1 cCDn'.ltnit,s. 

Tile SlIgar cant.:' indllslry worldwide 5ufll:rs from decreasing pr1ces 
and static markl:'ts WIlh concomitant decrea: ing earrllngs. 'Inc Cane 
Ent~r-gy Prugrafll offers tilt' industry divers1f1cal1on opportun1t1es 
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which can stimulate new revenue. In addition, production of 
energy products can help meet economic development goals to 
increase rural ~mployment and expand value-added processing in 
rural c~nters as well as to strenghthen rural infrastructure. 

The rice industry faces a diff<>r,~nt hut equAlly se.:-ious problem. 
Increased demand for rice ovc'r tili? next 20 years will require 
moci.?rni7..ation of rice mi lis and expanded capClcity to handle larger 
volum.~s of ric~. R1ce residue puw-::r systems can create new 
revenUi~ fur mi Ilel's to support 1nvestment in required 
nwdern1:'.ation anti exp3nsioll. 

T:I(> past t\,'(t yt:2rs uf concentrated efiort by BST in tile Cane and 
Rice Energy Programs have pruduceJ high-level support from various 
USAlD mic;sions, increasing \o,'odd recognition of A.l.D.'s role in 
assi,;ting cant.' and rice millers through developmellt of ent!I'gy 
uptions, and cooperative relationships \.,.itil cellters of expertise 
and witil pri'Jato U.S. JevC'lopc-rs of commerCially proven cane and 
ricl' energy systems. 

b. Status of On-goinl; Proj,'ct Activities 

CU\'I'ent proj~~cl actIvity of BST is descrihed below. This work lS 
underway and Cdn be completed by tnc end of the p1'oposed 
l~xte:1sion. EClCh c)n-going activity is part of the evaluation, 
assessment, plilnning, and rcsear.::h considered essential to fulfill 
project objl'L·tivt.~s and to huild th~ foundation for a follow-on 
project. The list pr0vidt'>s expected completion date and current 
st.1lus [or ~;1cil prdject act1vlt\'. 

CalH' Energy Prc'grulll 

1. Procureml'nt o[ Cane Field Trash Collection Equipment 
/Dccember 14M7/CHD Announcement for Competitive Hid by May 
15, IYI:I7 

~ • Fie I d T ria 1 s ( 0 l' Can (' Fie I d T r ash Col I e c t ion i n J a mell c a 
/Junc 19b8/Lu begin aitel' procurement completed 

3. Advanced Combustion Syst'!ms Reseal'ch at Princeton University 
/ J II I Y 19 S oS / i nil i i"l I c (J II 1 I' a.: tin p I ace 

4. Cane Elt~ct1'iL'lty Project 11l Th.1iland--Cost Share with L1S/dD, 
B<lngk,1K 124 montiJs bl!cilnning June 191:>7/project definition 
tcam 111 Ti1;) L Idllll Ju:1C! 1 ':is 7 

5. CU(Jp,~r.1tiv._' HeS,!<lrch A8rt'cm'-.!llt witil Ha\"aii.1n Sugar Producers 
AssocI,ltiun /lR mUlltiIs b'~hi:1ning July 1l)37/SO\~ under 
11L:i;ul J.1 t i IJ:1 

6. 1I:J\mLl t-;.Jlur;Ji Energy lnslltllte Canc Energy Workshop /June 
i9M'l/h.-ing Ilodd in ApI-Il 191)7 

7. Cooperative: Rt:'sl>.arch Prvgrmn with Land Authurity of Puerto 

/{ i c (IIi.:? ml) nth s / p I :Inn in gin pro C (! S 5 
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I:L Trials for F1eld Residue Collection il'. Philippines /Twel\'e 
months/planning 1n progress, workshop scheduled Hay 1987 

9. Field Support for Jamaica Cane Energy Project /June 19&6/in 
progl'es s 

10, Cane Energy Assessment for India Isix monthslterms and 
starting dat~~ und\~r dlScussion with US/dO Nev.' Odll1 

11. Cane Energy Assessment for Pakistan /six months/terms and 
starting date under discussion with USAIO Islamabad 

12. Cane Energy Assessment for Oominic.lll Republic/six months 
/terms and st;Hting date uncler discussion with USAID Santo 
Dom i n ;!.() 

13. Cane Energy \~orkshop [(Jl' Africa /iour months/venue beIng 
sought 

14. Genct-al Tecllnical S<';rv!.ces tor C ... ,le Energy Prugrarn /Eignteen 
months/in progress 

Rice Residue Utilization Program 

1. 

') 
'- . 

Ass~ssment of U.S. Rice Power Resources by Louisiana State 
University /six months/contract under negotiation) 

Development 01 Institutional Relationships to Support 
Private Sector Investment in R1ce Husk Power in the 
Plliliprint's through Agri-Energy Roundtable /four months/in 
progress 

3. Rice Power Potential Assessment fur Indonesia /six 
months/und ... r discussion witll ANE and USAIO JakartJ 

t~. Preft~.:Jsil)j I it), Study f,'r Rice Husk Power Plant for Indonesia 
/tilrc(' mllntils!unde'- cO~lsid('r.Jtll);1 

S. Parlicip:1lioll iil RIc.! ilusk Pow('r Pia.1t Fe.:Jsibtlity Study for 
Indo!lc-'sL1 /SI:\ llI[)lltils/pcnding decision oy TDP 

6 • Pre [ ,~ a sib iIi t)' S tu d \' for R 1 C e H us'" P (" : (:' r P i <1 n tin the 
Phlllp;linl''s /three lTI()ntlls/pt'nding outcome of .".c:,ri-Energy 
I,ound tab I (' lll(~C t i lit; 

7. Particlp,ltloll in HICf' Hllsk PI)v.'cr Pl.:Jnt Fcasiblilty Sludy for 
lhe I'lllllprincs /six montlls/pending outcome o[ Agri-EnL'rgy 
1{,luIHltahll.' meL'tlllg 

8. Support t(l 1{('sL'arcil on Ethanol I'r-"duction from Rice Residue 
/12 l1It1ntil:-. 
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Other/General 

1. TVA RSSA Support/thru 9-89/in progress 

2. Costa Rica Wood Gasification Project/12 months/in progress 

3. Support to Produ::er Gas Roundtable/24 months/in progress 

4. Support to Biomass Users Network/6 months/awaiting proposal 

5. Sponsor system research on using energy markets to sustain 
tropical fnrests/24 months 

Additional detail on anyone of these prJject activities may be 
found in the Office of Energy program plan. 

B. New Project Content 

1. Description of new 8ST Project that will manage a program of 
field projects devolved from original BST Project 

The ne .... !3S7 Project to begin October I, 1989 will be oriented 
primarily toward field projects. By September 1989 BST expects to 
have a large number of on-going field aetivitieq in cane and rice 
residue energy. The new project will manage these activities and 
continue to evaluate bioenergy optlons uSlng other residues, such 
as cassava und cotton or municipal solid waste and sewage as 
energy feedstock. Field projects will serve both to create 
working mudels as well as to inform research priorities. 

The new Proj(!ct will support research on specific subjects to 
promote innovations important to the evolution of new systems and 
to facilitilte improved cane and riCA energy systems management. 
Tllis research wl}l be a direct outgrowth of field activitles as lS 
the case \.ith the current field ll-asll coli.ection equipment 
research and the Princeton gas turbine research listed above. 

2. New mechanisms (via new project) needed to facilitate work 
with private sector and m1SS1ons 

The design for the new SST Project will differ considerably from 
the original project. In addition to the much more clearly 
defined mandate and scope of work to be expressed in the new 
document, increasing success of BST work has resultp.d in demand 
for buy-ins by USAID missions. The current project p"lper 
prl)hihits such buy-ins. Ability to accept mlssion buy-ins must be 
incorporated 1n the new project design to ensure success of field 
projects. 

It is also increasingly clear that new mechanisms for contracting 
with sectors of private industry must be investigated and 
incorporated in BST project design. This is a generic problem 
fae ing A. I. D. During the proposed extension period BST w1ll 
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identify and inveRtigate options for efficient interaction with 
private companies. These options will then be incorporated in the 
new project paper. 

II. ELEMENTS OF THE PROJECT AS EXTENDED 

A. Introduction: Original Purpose Fulfillment 

The goal of the BST prl)ject as st~ted in the original project 
paper was lito increase the significance of the role of fuels of 
biological origin in LOC energy planning. 11 The BST project as 
extended will continue this by assisting LOC planners With 
information and technical assistance to enable them to evaluate 
tlte potential contribution of their country's bioresources to 
national enel-gy needs, as well as to help host countries plan 
specific bioenergy systems. Since many of these systems are 
highly innovative, this project as extended wlll support limited 
applieJ field studies as required to complete the design of 
specific projects. 

Since initiation of the cane and rice energy programs of SST, this 
orig~nal goal has been only partly achieved. Field studies, 
supportive research, and country assessments are underway and need 
to be completed to achieve the original project goal as designed. 
These efforts wi I J ?t"ovide the basis for specific field projects 
to be implemented and managed under the new BST project to begin 
Oc t [} b e r 1 989 . 

B. Sub-Projects 

1. Cane Energy Program 

a. Put-pose 

The BST Cane Energy Program will support USAIO missions in 
evaluating diversification opportunities for the sugarcane 
industries of A.I.D. countries and in implementing such 
div2rsificatlon programs. 

b. Justiflcation for a cane energy sub-project 

Many countries receiving U.S. foreign assistance rely greatly on 
the production of sugar to provide rUI-,d employment and to earn 
foreign exchange. Am,)ng agricultural commodities in A.1.0. 
countries sugarcane is by far the largest crop by volume; at 660 
mill~on metric tons annual cane production is more than three 
times that of rice paddy and more than five times that of wheat 
and corll. Consistent employment data in the sug,Hcane industry 1S 

difficult to obtain, hilt some seven million people are employed 
full-time 1n A.1.f). countries, with over 30 million directly 
dependent on sugar industry income. 
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The sugar industry's performance has declined markedly in past 
years. Over-production of sugar in countries with price supports 
lIas result~d in excess stock buildups worldwide and long term 
depression in world prices. While internal sugar prices in many 
counlri~s Ilav~ rem~ined sufficient to cover C0sts, many industries 
rely on exports for suhstantial revenue and tnese prices have 
gen~rally beL~n well b..:!ow production costs. 

Tile Slt1l3tio;-, is further exacerbated by shrinking U.S. and 
European Comm~nity sugar quota markets, negliole consum?tion 
gl"owth during the past five years, state tak~-overs of heavily 
indebted private sugar companies in order to preserve employment, 
pilar managment in milny locations, and the lack of resources for 
malntenance and new investment. As a result, many sugarcane 
industries in A.J.D.-assisted countries have suffered consistent 
flnancial and employment loss~s, declines in foreign exchange 
earnings and government revenues, and reduced stability in 
agricultur.:ll r.::glons. 

Based on tWJ years uf effort in feasibility studies, research and 
fi..:ld pr()ject .:levelopment, SST views energy and new product 
markets as significRnt opportunities for exploltation by producers 
of sugarc:.lIle. The SST program thus concenlrates on commercial 
energy proJuction from the sugar industry because of the 
importance of sugarcane to the economies of many A.I.D. countries 
and because of the increasing needs for energy in expanding 
sectors of tllese economies. ElectricilY sales to public utilities 
as well as possiDle alt~rnative products such as fuel alcohol, 
boiler fuel, anti animal fee,l also appear to offer promlse as ne\ol 
commerci.al avenues for the sugarcane industry. 

c. Serv ices to be carril!d out unJer the project extension 

In addition to the specific activities listed above using FY87 and 
eariier fllnding, the prllject as extended through September 30, 
1989, will C:Jrry out the following types of activities: 

1. Preliminary consultations to assess the appropnateness of 
detailed invesligalions. 

2. Fleld services to carry uut technical a~d economic analyses 
of on-si.te sp~cific cane energy options using teams of 
speclali.-;ls. 

3. Pre-feasihility studies suitable for submIssion to financing 
in:,titutiolls. 

4. Assist;lnc,-~ in project df~velopment for mlSSlon and host 
governments \olishing to pursue cane energy as part of their 
economl~ program. 

5. Assistance in locating private sector particlpants in 
instance~ where lhp. investment prospects appt:'ar favorahle. 

d. Country Targets 
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The fo110~ing countries and sectors of the industry are targetted 
by BST for its most intensive work under the Cane Energy Program: 

1. Expansion of the Cane Energy Program to additional A.I.D. 
countries including Pakistan, India, Bolivia, Belize, 
Malawi, Indonesia, Dominican Republic, Kenya, Fiji. 
(Studies have already been completed for Jamaica, Honduras, 
Thailand, and the Philippines.) 

2. Implementation of recommendations of four already completed 
cane energy assessments: Project feasibility studies, 
facilitation of private investment, supportive research. 
These studies were done for Jamaica, Thailand, Honduras, and 
the Philippines. 

3. Joint researcll on system components in conjunction with U.S. 
private investme~t in the Jamaica project, beginning with 
field trash collection equipment and tests. Extension of 
research to field trlals in the Philippines and Tnai1and. 
Research col1ahoration with research institutions in 
Louisiana, Hawaii, and Puerto Rico. 

e. Products expected 

TIle following products are expected to result from the two year 
extension of 8ST: 

Cane Energy Country Assessments 

Prefeasihi1ity Studies 

Feasibility Studies 

New Equipment Development 

New Energy Technology Development 

Workshops 

Technical/Policy Papers 

2. Rice Residue Utilization Program (RRUP) 

a. Purpose 

The BST RRLJP Program undet" the extended project will stimulate 
development and implementation of systems to convert rice residue 
(husk and 5tri1\';) into energy and other commercial products (steam, 
ethanol, lignin, gypsum, chemicals) to strengthen the rice 
processsing industry through diversification. 
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b. Justification 

To meet projected rice demdnd beyond the Year 2000, both rlce 
growing and rice processing will need to increase efficiency. 
Increased efficiency require; capit~l investment. Diversification 
of rice processing through the conversion of rlce residue into 
energy products increnses in:ome and capital accumulation for 
re-investment. Creation of these new income streams will also 
rcsu 1 t in neo; jobs, new rural infras tructure and new economic 
activity in rural areas. Identifying products from components of 
the entire rice plant and establishing markets for them stimulates 
improved and sustai.nable resource management. Ultimately rice 
farmers will also i.enefit as the value of rice husk and straw is 
reflected in farmgate produce prices. Because of the prospect of 
increasing value derived from the entire rice plant, RRUP has 
received encouragement from the Int.ernational Rice Researcil 
Institute (IRRI) at Los Banos, Phi lippines. 

A.I.D. is in a unique position to playa critical role in 
developing the potential of rice residue energy systems. U.S. 
companies invulved in successful rice residue system development 
and potential developing country users alike have little previous 
experience in either international technology transfer or 
international finance. A.I.D. can provide the institutional 
fr~mework needed to identify and coordinate rice residue use 
opportunities. In collaboration with groups such as IRRI, TVA, 
TOP, OPIC and the international business community, A.I.D. can 
establish these relationships and encourage their success. 

c. Services to be provid€~d under the project extension 

Services to be provided u:1der the rice program are still in the 
final design stage. Some specific studies and activities are 
1 isted above under the project status discussion. The strategy 
for other services be1ng followed in the RRUP includes: 

l. Identification of economic conversion systems (combustion, 
hydrolysis). 

2. Identification of new sites for such systems in target 
countri<~s (Pllillppines, Indon(~sia, Thailand, India, 
Pakistan). 

3. l~entiflc3tion of and coordination with with centers of U.S. 
and Intern3tional expertise: USDA, LSU, Agrilectric, Helix, 
IRRI, i~tC. 

4. Stimulation of [n-ivate investment 1n power plants and 
rt-~fin,~rles 

5. Reduction of risk associated with private investment (new 
technologi~s, new compan1es, new byproducts). 
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6. Catalysis of new institutional mechanisms 
funding, project financing, ownership and 
product marketing and distribution. 

for: feasibility 
management, 

7. Support for correlative research such as TVA agrirefinery, 
rice straw collection techniques, byproduct utilization 
(gypsum, lignin, ethanol, etc.). 

6. Activation of public and private sector networks to support 
USAID rice-to-energy activity: UN system including IBRD, 
ADB, FAO, ESCAP, UNIOO; Chambers of Commerce; National 
Cooperative Business Association; National Rural 
Electrification Cooperative Association; OPIC; TOP; 
Eximbank; commercial b,lnks. 

9. Sponsorship of investment missions and seminars to share 
results of feasibility studies and country assessments with 
possible new consortia of investors. 

d. Country Targets 

The major emphasis of RRUP durinb the extension period is on the 
following: 

1. Rice Husk Power Plant Construction in Asia (Indonesia, 
Thailand, Philippines, India, Pakistan) 

2. Encouragement and partial spo~sorship of joint research 
between the Tennessee Valley Authority (TVA) and the 
International Rice Research Institute ORIU) to del1neate an 
agrirefinery using acid Ilydrolysis to convert rice husk to 
ethanol and other byproducts with markets in developing 
countries such as Philippines or Indonesia. 

3. Identification and coordination of U.S. resources in rice 
residue utilization, for example at the Post-Harvest 
Technology Institute, LouiSiana State University and for 
application in Thailand, Indonesia and the Phillppines. 

e. Products 

As above for cane energy. 

3. Wood Waste Energy System& 

Current BST effort in wood waste energy systems is concentrated on 
a small scale hioelectrification project using wood waste in Costa 
Rica (150 kW) to generate electricity for an off-grid system for 
the rural community of Horquf'tas. Tilis project uses a 
gasification system and when completed will demonstrate t.he 
potential for wood waste systems to allow economIC and 
envll'onmcntally sound management of forests by providing 
alternative markets for waste products. 
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Additional wood waste power c0generation activity is als0 expect~d 
to develop in Asia, initiAlly in Indonesia where U.S. private 
sector interests are exploring ~umber mill waste-to-electricity 
plants with BST assistance. 

4. Other ActiVities 

Explorat ion of potential of other agricultural residues for energy 
p."oduc t ion, inc 1 ud i ng those from cas sava and cot ton. 

Examination of the role of energy markets in waste man:}gement: 
effluent from agro-industrial processes, municipal waste. 

C. Project Development Activities: Eval~ation and New Project Design 

1. G031s of evaluation 

A fllli project' evaluation wili be conducted during the extension 
period to ascertain achievement of the origi~al project objectives 
and to outilne the substantive basis for new project deSign. This 
evaluation ~ill be completed before the end of FY87 to permit 
early wurk on the ne ..... project paper. 

Subjects to bl:'.' treated during the evaluation include: 

Approprialeness of project activities to project purpose. 

Prospectivt: economic benefits of technologies developed. 

Effectlvenvss of technical assistance provided to USAID 
f i '21 d m iss i 'Jll S • 

!JsL'fulness of studies and reports writl:en under contract. 

Et fectiveness of \,1Orkshops h.-~ld undE'r project sponsorship. 

R,~I':lLioIlSllip b.!twecn p~oject activitie~ and those of other 
dOllor ,1gL'IlC ies. 

A:)1 J i ty of ;>rujc:t to ~lOrk will. U. ~). and developing country 
rrivat,~ firms. 

Consideration of sustainability of 
and of environmental consequences. 

\ sys· .• ~m~, under development 

2. \{elalio:1<;hip_betwl!f'1l evalll,ltion and new project design 

The clJllclusions anJ recommendations of tile evaluation team wlli 
form part of the basis for ne ..... project desitjn. S&TiEY is 
considering the pOSSIbility of lIsing the same or a slightly 
modified team fClr both the cV.11u'ltion ilnd tilt:; nCI ... project paper to 
ensure ,-ontinuity of pt::rspcctivc. The team wi 11 i.nclude a panel 
of individuals represcn~.illg privc!Le firms that haIJe been 
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successful in stimulating or developing cane, rice, or wood energy 
systems in the United States. 

S&T/EY expects to conclude the project evaluation in 1987 so new 
project design can be completed, approved and in place to ensure 
smooth continuation from the current project to the new one. 
(Continuity is essential to maintain credibility with the private 
sector as well as with missions.) 

3. Timin" R 

An evaluation team should be selected and under contract by June 
15, 1987. A draft of the evaluation report should be completed by 
July 30, 1987 and final by August 31, 1987. 

4. Products 

Draft and final verSlons of evaluation report. 

III. FINANCIAL PLAN 

A. Obligation Plan 

The FY87 obligation includes $300,000 still available within the 
current project authority. The intention is to obligate 
$3,1.Q,OOO in FY88 and FY89. 

Following is a Pipeline Analysis for the proposed project 
extens ion: 

PIPLINE ANALY~IS 

Incremental Funding through September 30, 1989 

Total oblilations to date 
Total actual expenditures thru 6/01/137 
Total estimated expenditllres thru 9/30/87 
Funds available for expenditure beginning 10/1/87 

Budget for perioJ IO/J/87-9/30/89 
Funds availahlc in project as of 10/1/87 
Funds needed in this project 

B. Estimated Bueget 

$8,710,000 
7,790,000 

620,000 
$ 300,000 

$3,416,000 
300,000 

$3,116,000 

TIle butlget estimaterl below covers all actlVltles for the period 
FY88 through FY89. Financial contributions by missions and other 
agencies to OST work are not indicated. 

The average cost for RSSA personnel is estimated on the basis of 
$125,000 per direct person year (travel and ptr diem included). 
Contractors are estimated on the basis of $12,500 per person month. 
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FINANCIAL BUDGET TABLE 

S&T/EY BIOENERGY SYSTEMS AND TECH~OLOGY PROJECT 

ACTIVITY 

Consultancies! 
Prefeasibility 

Feo1sibility Studies 
Research 

FY88 and FY89 
(thousands of dollars) 

88 

236 
586 
486 

89 

145 
310 
225 

Technology lcicnti Eication 16 15 
Project Implement.qtion 406 184 
Investment F.1cilitation 

and Mon i t'"1r i ng 145 Y6 
Other Activities 170 96 

TOTALS 2045 1071 ----

PROGRAMMATIC EXPENDITURE TABLE 

FY88-8Y 
Total 

381 
896 
711 

31 
590 

241 
266 

3116 

S&T/EY BIOENERGY SYSTEMS AND TECHNOLOGY PROJECT 
FY137 - FY89 

(thousands of dollars) 

FY87 FY88 FY89 

STiEY Other ST/EY Other ST/EY Other Total --

Cane Energy 822 1112 1072 782 'J14 'JiB 5620 

Rice Res idue 368 250 520 400 474 470 2482 

Wood Residue 110 130 144 69 122 81 656 

Otlter 46 195 92 138 78 162 711 

TOTALS 1346 1687 1828 1389 1588 1631 9469 

C. Cont~acting Arrangements (Project Verifico1tion and Audit) 

As noted elsewhere, implementation of BST 1.'111 be through a RSSA 
wi th the Tennessee Valley Authority. A major proportion of SST 
funds wi II th,~refor(' go to the TVA RSSA. In adrlitiOll to the funds 
required for staff and associated expenses of TVA, additional 
manics will be obligated lor use as HST project support via TVA 
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subcontracts, grants, and cooperating agreements with third 
parties having expertise and/or experience necessary for 
supplementing TVA support to 8ST. 

The remainder of BST funds wIll be obligated directly to contracts 
and grants via PIO/Ts to other contractors and grantees through 
the A.I.D. contracts office. 

All contracts, grants, and cooperative agreements, whether 
established directly betwee~ A.I.D. and contractors/grantees or 
whether established through TVA to contractors and grantees, will 
be executed in accordance with the verification and audit 
requirements of A.I.D. 

B. Leveraging 

In addition to the programmed money of BST, considerable 
leveragina is expected to result. For example, a prefeasibility 
study costing $40-60,000 should result in a $250,000 feasibility 
study funded either completely by the Trade and Developml~nt 
Program or 50-50 funding by TOP and tile private company 
concern~d. A recent project in rice husk power plant country 
potential aSStssment has result~d in a new design at smaller 
scale, engineered ~or developing country application at the 
expense of the U.S. compan). 

IV. IMPLEMENTATION PLAN 

A. A.I.D. Project Management 

The project will be managed by the Office of Energy, Science and 
Technology Bureau. The Office of Energy will provide centralized 
project superViSion and a mechanism for dissemination and 
interpretation of project results as useful for the Agencywide 
pc,licy and programming Pu\-poses. Project staff will report to the 
Director of S~T/EY. 

B. Administrative Arrangements 

Implementation of project activity will be accomplished through 
the work of core TVA staff, sub-contracts, and cooperative 
agreements. To implement this project the RSSA between A.I.O. and 
the Tennessee Va lley AutlIori ty wi 11 be continued and extended for 
a period of two years. 

Because of its own extensive experience with biomass and the 
experience gained over the past four years supporting BST, the TVA 
is lIniqllldy qualifi.ed to supply expertise to assist i.1 development 
of all technic.]1 aspects of the project and to assist in the 
implelIl0.ntatioIl of biomass energy systems. 

Given the wide range of issues, both teChnical, economic, 
environmental, etc., which arise during the planning of bioenergy 
systems as well as the sp~cific expertise related to sugar cane 
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and rice processing systems, there will be need for expertise not 
avail~ule at TVA. In such instances, the RSSA personnel will 
advise A.I.D. technical staff in the missions, bureaus, and the 
Office of Energy as to the selection of qualifled contractors. 
Since TVA is already involved in an extensive network of bioenergy 
as well as cane and rice experts, identification of best qualified 
contract personnel will not be difficult. 80th contracts and 
coopcrativ~ agreements will be used by TVA tu supplement the 
regular staff assigned to support SST. 

The management of project operation!.; ..... 111 be the responsibility of 
a cort? TVA staff. The staff w1l1 consist of four full-time senior 
sci en tis t:;, a 11 ad min is t rat i v e 0 f f ice r, and a sec ret a r y • Th e 
dutit.'s of the core staff will include: organizing meetings, 
prep.:n-lng scopes of work, recruiting and supervising consultants, 
leading [ielll missions, coordin3ting activities with other U.S. 
Government and other donor agencies. 

v. EVALUATION PLAN 

The extension will provide funds to evaluate SST activities and 
will assess to what extent the project has met past objectives, 
what can be leal-ned about implementing successful biomass energy 
conversion syslem~ from project activities to date, and how well 
the private sector is integrated into design of field work. 
Indirect measures of pruject success include the extent to which 
tile project has been able to leverage funds from other private and 
puhl ic organizations to serve SST project objectives and the 
opir,i,)Jl oth('l- org,lllizations hold of the quality and influence of 
BST activiti~s. 

A. Meeting Project Objectives 

The formal evaluation of the EST Project will 
objectives, strategies and expected outcomes. 
includt:: 

l. Appropriateness of Pr0jecl activities 

reView original 
Major subjects will 

2. Effel'tivcne,;s of :lssistance to USAID ml"Slons 

3. Usefuln~ss of studi~s and reports 

4. Effeclivl~rH~ss of m".·tings and ',Iorkshops 

5. E([ectivcn~ss of Projecl activities in relating to other 
donor agcncies 

6. Consideration of sustainability of systems under development 
<lnd environmental consequences 
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B. Judgement in Modifying Project Mechanisms 

As the BST Project evolved, modifications were frequently needed 
to incorpo\"ate new information. The evaluation will examine 
project experiences and assess whether mechanisms selected fot" 
Project implementation were effective. The evaluation team will 
also make l"ecommendations of oth~r mechanisms that should be 
consider~d. 

C. Integrating Private Sector into Project Activities 

Given the need to attract private investme~t in order to achieve 
impact, the evaluation team needs to examine relationships the SST 
project h.1S oeveloped with the private sectol". The evaluation 
wi! 1 d~termine if the project has established effective 
relationsllips and how activities have responded to private sector 
~oncerl1s. The evalu:1tion tedm will illso make recommendations to 
A.l.D. of how the BST project might more effectively interact with 
th\~ privatI:' sectol". These l"ecommendatiolll, will he particularly 
impor tant to des ign 0 f the new pro jec t. 

D. Leveraging Funds from Outside A.I.D. 

The Project has leveraged considerable funding in support of BST 
obj~ctives from other sources both within A.I.D. and from outside 
A.1.D. Outside :lOurces include other donor agencies (both 
bi-latcri11 and lnulti-latlO\"al), ,.ther U.S. Feder;ll Agencies, and 
privRte sector organizations including businesses and trade 
associati.on~;. The evaluation will r~vie''''' project experience with 
leveraging funds. 

E. Evidence of Credibility and Leadership 

Important criteria of success to be scrutinized during the 
evaluation includ~ the awareness of BST programs among the 
development community and the private Sf tor and recognition by 
tllis audience of 8ST leadership in develo~Lng systems for biomass 
energy production. 

VI. PROJECT ANALYSIS 

Project analyses examine the feasibility and potential impacts of 
the substantlVL' project actlvities themselves as well as the 
ability of A.l.D. anJ TVA to carry out those activities. The 
original project prlpt!l" presents these analyses. This project 
paper supplement only treats project orientatlons that have 
changeJ sinc(~ origina I project dl~sign. 

A. New Orientations 

The followill~ PI"oj,"ct orientiltions differ sufficiently from the 
origin .• l project d\!sign to warrant analysis in this supplement: 
focus on eXistillg agricultural plantations rather than on creation 
of new plantations; lncreased focus on private sector activities; 
and environmental impacts of cane .1nd rice systems. 
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1. Focus on existing biomass feedstock 

The new emphasis of BST projects on llse of residue as the primary 
feedstock in successful biomass en~rgy systems poses a different 
set of feasibility and impact questions than was the case under 
the original BST project design. Th,~ ol'igin.:ll project consid<.>red 
bioenergy feedstocks from plantations to be as worthy of attention 
as bioenergy feedstocks from existing residues. 

Project experience has found that large plantations dedicated to 
biomass production require strong management capahilities often in 
short supply in rural areas of A.I.D.-assisted countries. Adding 
this burden to pruject development requires more resources than 
most goverl1l1ll'l1ts are willing to allocate to relatively unproven 
systenls. In ddditiol1, biomass plantations that ha\'e been 
developed have not achieved predicted yields and have been more 
costly than estim.JtE'd. Pr0ducing crops for en~rgy mcll'kets alone 
does not louk financially attractive given current yields and the 
current value of energy products. 

In tfll' shurt term, development of biomass plantations to supply 
feedstock for proJelcing energy products is unnecessal'y to 
demonstrate significant national energy impact from bioenergy 
projects. In th._' long term, research being carried out by other 
ol'ganizations in the U.S. may reduce the risks associated with 
plantatIon develop:nent, decrease the management attention needed, 
and improve the economics. 

Activities to be carried out during the Project extension will 
emphasize reorganization witllin existing agricultural and forest 
llJllustries to mak~ better use of process wastes. These wastes 
often have a negative vallie because they present disposal 
problems. Importantly, technical skills and management ability 
are already present in t.hese industries. 

I\. second SOUI"ce of feeJstock which wi II receive attention during 
the extc:1"ioll p02riod is r,!sidl!l!s from agricultural or forestry 
opera t ions ell r 1'l:'n t 1 Y ll~ f tin the he 1 dOL' fores tat harves t. 
Ut iIi za t ion 0 f th('s.~ rl'!S ldues can have major impac t on rura 1 
economies by creating new jobs, new rural infrastructure, and 
increasing tlte va IUl' of pronucts produced from a given land area. 

F,)l' example, ttll~ recent BST study ti tied "Electric Power from Cane 
R,!sidllPC; in Thailand" projected a fllt,:l cost of 235 Ballt/lon for 
sup, arc .111<: lo p S .:J n cl I \J il V C s del i ve red to a s u gar mil 1. to be use d as 
feedstock for electricity production. Currently, a sm;dl 
pt~rCl'nt:!gl' pf tltese field residues is collected for animal feed at 
tl1'_' timl' of hill"vt~st, but most of the available residue is burned 
afler harvest. Tile report also estimates that under reasonat,le 
collection scenanos the anllllal field residue available for power 
generation is ().5 mill inn tons at 35~~ moisture or 5.9 mill ion tons 
al 25~, moisture. This means that the value I)f the otherwise 
unused feedstock ranges between 13tl6 mill 10n Baht and 1527 million 
Bilht or between $53 and $59 mi 1110n (at 26 Baht/USlJ)of new revenue 
for cane growers ann harvesters. 
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Electricity demand has been growing steadily in Thailand. New 
capacity has been financed largely through foreign borrowing by 
the Roy:.l! Thai Govenltnent. The sugar industry may be able to 
produce between 270 and 715 Mh' of electric power depending 011 

combustion equipment efficiency. If this additioll to capacity 1S 
funded by thlo sugAr industry, the government can savp on the order 
of $3()O mi II inn. 

Tile Sug,lf industry in Hawai1 began to st:ll large quantitit.:s of 
e 1 eel [' i cit 'j in til e 1 a t L' 1 97 V's. TI1 e p r 1 c e t 11 e y r e c e i v t' f 0 r 
electricity is relatt~d tu tne pricc of oil. At today's price of 
oil (SI6!bbll, reveolLlCS [roon elecLric1ty represent between 5 an,j 
lO percent of tntal r02V·.:nues. Repi'esentative,.; of tile sugar 
industq' claim at lea"t s.~ver;JL mills "'~luld be out of business 
witilOut revenues froIT, electricity s~lies. 

Additional exa;nples wtlL be LiI.·vcloped bv activities carried Ollt 
dlll'in[; t:l" l'rujec t cxtcns iOIl. 

Tile impor tanet'" 0 f v.'ork i n~; wi lil the pr i \7.] te scc tor expanded as the 
B S T P r u j (' c t t: V 0 I v l' J .1 n din c I' e ;1.0; 1 n g 1 Y f 0 c use J ,) n 1I sin g r t~ sid u e s 

associaled v.'ith prLlcessing industries. In addItion, the rriginal 
project wa:: dt:sign.::d befort.: ilrivatc cor:lpani0s in the U.S. haL! 
d l' V c' I,) P l~ ~i ma 11 y sue c t' s s f u I b i ,)I' rw r g y fa c iii t i ,~<; • [h I rill t~ the 
Pr1lject l'xte:lsiun, BST 1'1.111;; to cO:llillUt' work initL1tl'u V.'ith 
privat.' flrnb that havL' be.~n succt's;;ful ill the U.S. t,) make lht'm 
a war e 0 fop po r tun i t i ,_~ sin !\. 1. [) . - .1 0; sis ted co u 11 t r i e saIl d tow 0 r k 
wit h t h (' r.: t () i d.' t1 l if,; c ,) 11 ell t i O:1S 11 e c c s sal' y to ass LI r to' pro j l' C t 
success. 

Ik c a 'J S t' t: II L' r g y b c i J i t i (, S g e 11 e r <l 1 J Y r t: q 1I ire s i g n i ( i cal t cap ita J 

il1vt"stment~" on,: of the primary responsihilities of PST tur the 
rt~:nainder l)f tht.: Prdjl!ct is to .1dcquately describe th", economic 
and (il1<1:1cial s()uIldne:::s of candidale bioenergy systems in order to 
attract privat.~ invcI;t:nt':lL. TII(O nf't'd t" attract private 
investment shifts thl' r:-inlilry emphas1s of ft~;lSIi,ility analyst·s 
al",ay from issues l)f lechlwloEY ciltlic10 t(lv.'ards lssues of eCOIHlmlC 
v i 'I !) i [ i t y . Til (' d (' b r I' i! ,) fin 11 0 vat i 011 t hat c :lll b (, i II l rod u u! din t ,) 
pr()jl~ct<; is t(:mpercd by till' 11('('d to control risk lo assure 
f inane 1.1 i s'.Jlll1d'It'~;s. 

BST !L)Pf'S tl) complet,· devl,lormcnt. of :l sound prLlject fraInPwork 

dur in;, till' Prnjt:ct f'xtL",l.'i iOll and l() idenl i fy key research WlllCiI 

wi II sdi'pcJrt innovalion. Till' [,)CUS Ilf Lit" prIJPuscd lICW prujecl 
w ill h .~ i II t r () d \l ': l i U 11 !l f i Illl U V :t l i (I: I :; i n t Ll ~; Ll U n d f 1 ,~ J d P r u j C c l s • 

Th,' I\~;T prugrall' is pr.·,' icatl'd 011 tllt~ b(' I h~f lhal prutillcl 
divt~r-;i flCdtiOll WIll SlrL'I1!.;lhl~n tll(~ cUInm.)dity sectllr. El1.:~rgy 

markets offt'r (~xct!llcnt prllspl'ct~; I,lr Jiversiticati'-)l1 as proven by 
U.S. EXjJt:ril'nCf'. Th(~ slIgar indusll'Y ill !lawai i hilS OVt'r 18) MW o( 
installed ('Ipctric capacity funded \"illJ private capIl:d. \(lCt'-
III i I lsi n Lo II i s i all il all dAr kiln s:t s ~I !'(' C ()( I V l' r l ill g r 1 c e Ii u s ~ sin t I) 
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useful energy products. The wood products industry in the U.S. 
provides almost 90 percent of its energy needs from its waste. 
Energy systems being evaluated for both the cane and rice industry 
show pay-~ack periods under five years and make good economic 
sense for their parent industries. For example, the study of 
electricity from cane residues in Thailand shows that even for old 
cane mi lIs under the worst case scenario, investment will be pa~ 
back in four years. 

3. Environmental Analysis of Cane and Rlce Systems 

Bioenergy systems are classified as renewable energy but are only 
renewable if the systems deve1 0 ped are environmentally 
sustainable. Residues cannot be converted into energy products if 
they reduce productivity of the overall system. Consequently, 
examining th~ sustainahility of systems which use blomass residues 
to produce energy products becomes an essential part of the 
cost-benefit anal.ysis associated with cane, rice and wood energy 
systt:!ms. Investors will only invest in energy facilities based on 
biomass if th~y are 3ssured of a fuel supply for the life of the 
investment. 

Research under the project extension will continue examination of 
impacts of removing residues from fields after harvest and w1ll 
establish a methodology for evaluating these impacts. Techniques 
developed wil I enhance the quality of future environmental 
all.:llyses and reduce invesLment risks. Experience shows that in 
Haw3ii, complete removal of biom2ss from cane fields over the past 
several decades has not decreased the ability of the land to 
prodUCe cane. 

Currently the massive amounts of unused or marginally used cane 
tops and leaves, bagasse and rice husk and straw pose an 
environmental problem. Under current practices in most countries, 
residues that accumulate at processing fac ilities or that are left 
in fields are burned. In the U.S., this practice was banned 
because of its negative impact on air quality. In fact, often the 
initial motivation for agricultural waste-to-energy work in the 
U.S. arose [rom the need to dispose safely and successfully of 
residues. Using residues to produce energy 1n controlled 
facilities reduces negative impacts on air quality. 

Ability of A.I.O. and TVA to Carry Out the Project Extension 

Th cob j e c t i v C 0 f the 0 rig ina 1 pro j e c twa s t 0 b u i 1 d a II c ri tic a 1 
mass of basic knowledge and practical know-how" within the BST 
pro g r a III • A. 1. 0 . has est a b 1 ish e d reI a t ion s hip s t h r 0 u gh TV A wit h a 
wide range of private and public org3nizations. 

TVA maintains broad capahilities in energy, natural resource 
managemenl, and economic and community development. They are 
unique among federal agencies in the amount of experience they 
possess in planning, designing, building, and operating facilities 
which makes them particularly well qualified to examine issues 
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related to field project implementation. 
effective management of field activities 
project development. 

TVA's reputation for 
often benefits A.I.D. 

TVA continues to support biomass research and development in tile 
Biomass Branch of the Office of Agriculture and Chemical 
Development (OACO). Since A.I.D. signed the original RSSA with 
TVA in 1982, TVA's role in u.s. biomass development has 
increased. Staff of the Biomass Branch now manage the Department 
of Energy (DOE) Southeast Regional Biomass Program. DOE has rated 
TVA performance excellent in this program. 

TVA is willing to continue to make available core staff that have 
been assigneJ to the Office of Energy under the existing RSSA. 
This core staff bring with them knowledge of fiST pl"oject 
development work and represent the critical mass necessary to 
complell~ act ivities under the Project extension. Through this 
core staff, A.J.D. has been able to draw increasingly on other 
resources within TVA. 
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