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UNITED STATES INTERNATIONAL DEVELOPMENT COOPERATION AGENCY 

AGENCY FOR INTERNATIONAL DEVELO'PMENT
 
WASHINGTON. DC 20523
 

.1.0: 	 ~PROJECT AUTHORIZATION. 
.. *' 

Name 	 of Country: Ecuador 
S *# Name of Project: Forestry Sector Development 	 . 

Number of Project: 518-0023 

* Number of Loans 518-T-042 

11 Pursuant to Section 103 of the Foreign Assistance Act of 1961, as amended, I
hereby authorize the Forestry Sector Development project for Ecuador Involving planned
obligations of not to exceed Six Million Five Hundred Thousand United States Dollars 

4($6,500,000) in loan 	funds ("Loan") and One Million Six Hundred Thousand United States* 	 Dollars ($1,00,000) In grant funds ("Grant") over a five (5)year period from date of 
authorization, subject to the availability of funds In accordance with the A.I.D.
OYB/allotment process, to help In financing foreign exchange and local currency costs 
for the project. 

2. The project ("Project") consists of cooperation with the Government of Ecuador 
("GOB") In Improving the Ecuadorean public and private sector institutional and technicalcapability to efficiently develop and utilize Ecuador's forest resources byt (I) strength
ening the National Forestry Program's ("PNF",) capacity to mobilize, coordinate and 
provide technical assistance in support of other forest sector Institutions; (ii) implemen

*ting a program of productive forestry field demonstrations and applied research; and
(iii) developing the OOE's capacity to develop and implement protective forest delimita
tion and management plans for critical watersheds. I 

3. The Project Agreement, which may be negotiated and executed by the irficer 
to whom such authority is delegated In accordance with A.ID. regulations and Delegations of Authority, shall be subject to the following essential terms and covenants and 
major conditions, together with such other terms and conditions as A.I.D. may deem 
appropriate. 

a. 	 Interest Rate and Terms of Repayment" 

The GOE shall repay the Loan to A.LD. in U.S. Dollars within tiventy-five (25)
*years from the date of first disbursoment of the Loan, Including a grace period

of not to exceed ten (10) years. The GOE shall pay to A.I.D. in U.S. Dollars
interest from the date of first disbursement of the Loan at the rate of () two 
percent (2%) per annum during the first ten (10) years, and (11) three percent(3%) per annum thereafter, on the outstanding disbursed balance of the Loan 
and on any duo and unpaid interest accrued thereon. 

b. 	 Source and Origin of Goods and Servicon. (Loan) 

Ooods and services, except for ocean shipping, financed by A.L.D. under the
Loan shall have their source and origin In Ecuador or In countries Included InA.d.D. 	 Geographic Code 941, except as A.I.D may otherwise agree In writing. 

4 
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Ocean shipping financed by A.I.D. under thevessels of Ecuador 
Loan shall be financed only on flagor countries included in A.I.D. Geographic Code 941, exceptas A.I.D. may otherwise agree in writing. 

c. Source and Origin of Goods and Services (Grant)
 
Goods and services, except 
 for ocean shipping, financed by A.I.D. under theGrant shall theirhave source and orgin in Ecuador orexcept as in the United States,A.I.D. may otherwise agree in writing. Ocean shipping financedA.I.D. under bythe Grant shall be financed only on flag vessels of the UnitedStates, except A.I.D.as may otherwise agree in writing. 

d. Condition Precedent to Disbursement
 

Prior to any disbursement, 
 or the issuance of any commitment documents underthe Project Agreement, to finance any individual field demonstration activity,except for the procurement of vehicles and imported equipment, the GOE shall,except as A.I.D. may otherwise agree in writing, furnish,satisfactory to A.I.D., plan 
in form and substancea which details how the field demonstration activitywill be implementcd, and an agreement between the PNF and each implenentinginstitution, group and community participating in such activity. 

e. Covenants 

The GOE shall covenant that, unless A.I.D. otherwise agrees in writinC, it will: 
(1) cause the PNF and the Agrarian Reform and Colonization Instituteto expedite the titling of land which will be forutilized productiveprotective forestry orfield demonstrations under the Project; 

(2) cause the PNF to increase Its central office staff byprofessional permanent positions, including a 
et least six 

full-time training coordinator,by the end of the first Project year and its field stiff by two professionaland seven technical permanent postions by the end of the second Projectyear and maintain such permanent staff levels after the end of the Project;
and 

(3) prepare a plan by December 1984 Which will detail an appropriateorganizational structure for implementing %atershed mnn--,ne ent inEcuador. 

f. Finf:,cing, ofCommodities Normally Ineligible 

The financing of seeds and seedlIngs, necessary for the successful completion
of the Project, is hereby authorized., 

A'sIstnnt .. , rd,torA,(lini

Burenu for laitin A criea 

and the Cnrlbbenn 
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SUMMARY AND RECOMMENDATIONS 

A. Introduction and Overview 

The Republic of Ecuador will be confronted by serious economic and social 
problems during the decade of the 1980's. After growing rapidly during the 
1970's because of the petroleum boom and extensive foreign borrowing by Ecua
dor's private and public sectors, the nation is faced with a situation in 
which economic growth Is likely to be slow or non-existent. Oil production Is 
unlikely to expand significantly in the medium term; oil prices, at least in 
the short run, are falling; and the ability to significantly increase its net 
foreign borrowing is minimal, given Ecuador's large amount of outstanding debt 
at high, commercial interest rates. According to recent IBRD and USAID macro
economic studies, the country's medium term economic prospectn, therefore, are 
not promising. 

At the same time, the Government of Ecuador (GOE) fully recognizes the 
pressling tsocial needs of the country, particularly in rural areas. Despite
increasingly severe economic constraints It remains committed to a serious de
velopment effort which fo-uses on assistance to the rural low Income familles. 
The 1980-1984 Nationil Dvelopment Plan Identified 43 priority development 
projects to b,- Implemented during the qjinquentum of which the majority di
rectly Lcencfit the rural sector. Despite severe budgetary constraints, it is 
making a significant effort to Implement the Plan. Implementation of the In
tegrated Rural Development program, partially finniaced by A.I.D., IBRD and 
IDB, continues to have a high priority in the GOE's plans. 

A gradual charnge In perception of appropriate development Is taking place
iti a growthn, nwim er of GOE decision-makera and othern who influence policy 
makiri. It Ii Increasingly being recognized that a stronger emphasis must be 
directed of the: promotion of productive activities that can generate the addi
tioral revenuen required to carry out priority social programs. There is also 
a concomttant rccognition that the private sector, rather than the public sec
tor, mut;t provide the Impetuti to generate the econon'ic growth which Is a pre
reqos tii- lV wll-be ing of Ecuador's poor majority.to Improved 

Within thili ,oltlcXI , th, forest sector offers tigntificant opportunities 
for an expatiAosii of a p roductive activity which can gene rate a lubstanttal 
nrnount of ,mpl Ioyin'n,, f,,r Ec'tiidor'ti low Incomte rura fral1 eii and i sitantially 
add to F,'tador't,. (Ni. Tlits tiostri hi.tion caut come both from Inrceaned wood 
prodtilctl in In 1iwh oil, trirtptcoi and In the Sierra for export Ce.g., plywood 
venver, tvIli.g) and fr tite rn l consumption (e.g., fuel- wood, sawnwood), and 
from tle protectloti of major I ldroeloctrl, Irrigation and potable water 
I jiV tne nt li. 



Jorst..-production- is-prima rily.-aprivate--ecto ractivity -while -f oresat- pro
tection is largely a responsibility of the public sector. However, before the 
forest resource can be utilized rationally from an economic perspective, the
public and private sector institutions related to this sector must be 
strengthened and the technologies employed by these institutions must be im
proved. Accordingly, institution building :and technology transfer are 'the' 
focus 	of the A.I.D. project proposed herein.
 

B. Background and Conceptual Framework. 

Ecuador's forest resource has 
been poorly managed for decades. In the 
early yeare of the twentieth century the Amazonian tropical forest was a major 
source of natural rubber. During the 1930's and 1940's the country became the 
leading producer of balsa wood. By the 1960's major exploitation of high
value tropical hardwoods had become an important economic activity, especially
in the northwest coast. This forest resource has been exploited rather than 
managed. As a result, significant depletion of the resource is occurring with 
little or no effort to utilize the resource rationally, Because of very great
population pressures in the highlands, native tree species' have been signifi
cantly depleted. They have been for all intents replaced by eucalyptus intro
duced from Australia during the 19th century, While eucalyptus grow extremely 
rapidly and have an important economic value as fuolwood and for construction,
they are often inappropriate for controlling soil erosion. Ecuador's humid 
tropical forests have to some extent been deforested by selective logging ope
rations but more so by the extensive colonization which has occurred both in 
coastal Ecuador and in the Amazonan region since the 1950's. Until recently,
Ecuadoreans paid little attention to the need for effective use of its forest 
resources. Indeed, the Ecuadorean Agrarian Reform and Colonization Ins
titute (ZERAC) has in the past maintained a policy that 50 percent of a 
colonist's holding has to be cleared of forest and put into "productive" use 
before IERAC will award him title to the land. Consequently, extensive 
deforestation has occurred during the past three decades both on the coast and 
in the Oi.ente, totaling over 800,000 hectares. In most instances little 
benefit from the utilization of forest resources has been obtained, 

The productive MAPAgement of tho forest resource in Ecuador during the 
coming decades ropresents a significant challenge which must begin to be con
fronted immodiately if substantial future economic benefits are to be real
ized. 	 Because vast areas of the most accessible forests have been destroyed,

important only waysit is not to begin to develop to utilise Ecuador's 
remaining; rztural but to initiate anforests better, also active and 
wide-spread reforestation program. Oivon the nature of Ecuador's geography,
such a program must be located In the Sierra, the humid tropics and arid
lowlands, and must be technically, ecoom- ailly, ecologically and socially
sound in these regions. In order to accomplish this objective, an Improved 

--- -' -- - ---.. .. 



Its oa-adtcncl-bsms , rt-b. deeoe.-,To, date,-there has 
been little experience inEcuador with regard to the management of the forest
 
resource. Although there have been some reforestation efforts carried out in 
the Sierra using pine, these have been small in scale compared to the 
magnitude of effort which will be required in the future. In addition, these 
efforts have often been deficient in their implementation from a technical, 
economic and/or social standpoint.
 

-A prerequisite to any large scale, effective forest management/re oresta
tion program in Ecuador is the development of the knowledge bass about forest 
management/reforestation in Ecuador's varied geographic/climatic/cultural con
ditions. Applied silvicutural research must be initiated to provide the long
term foundation for the program. Also, an extensive range of commercial scale 
pilot forest management/reforestation activities should be undertaken, These 
efforts include, inaddition to plantation establishment, on-farm tree plant
ing and agro-forestry systems. Because the private sector will necessarily 
have to undertake the major portion of any large scale forest management/ 
reforestation effort, private seator as well as public sector Institutions 
should participate in the research and pilot activities., These pilot activi
ties should be undertaken where future forestry activities could be appropria
tely implemented and should involve the socio-cultural groups who are lkly 
to be direct or indirect participants. Finally, an Initial experience in de
veloping and implementing protective forest management plans in Ecuador must 
be obtained. 

The activities proposed in this project are desil ed to establish an ins
titutional framework adequate for the future Implementation of lare scale 
forest managemnt/reforestation activities in Ecuador. Moreover, the project 
will promote the participation of Ecuador's private sector in these activities 
to the maximum extent practicable. 

C. sProject
oscription
 

The future expansion of forast secror activities in Ecuador requires the 
creation of a more appropriate and capable Institutional structure and a 
greatly expanded body of Imowledle about the country's forest resources,' The 
purpose of the project is to strengthen Ecuadorean public and private sector 
institutional capacity to develop and tilie Scuador's foreat resources ra
tionally. The project will enhance the C01's capacity to assist and support 

. iprivate and public sector initiatives in the development and anagment of 
production foreats and on-farm forestry, and It will Initite development of a 
public sector capacity to manage protective forests effectively. The pro
ject's three interrelated components aire: 

++- .- , 4+, 
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-------- l. Ittinl-Dv o~ t fte Ntihlor__~,-rga and OtherForestry Institutions. This component will help reorient priorities in
National Forestry Program (PNF) so it may more effectively support other 

the 

forest sector institutions which will implement forestmanagemnt/reforestation activities. Through technical assistance, training
and material support, this component will strengthen the PNF's capacity forforestry planning and programming, research coordination, information
dissemination and technical services outreach, 

* 2. Productive Forestry Research and Field Demonstrations. This is the
principal component of the project, accounting for two thirds of project resources.. Forest (primarily silvicultural) applied research and field demonstration activities will be coordinated by the PNF and carried out in collabo
ration with the comunities, groups, and private and public sector institu
tions which are the end users of the Information in order to increase basic
knowledge about native and promising exotic species, control of tree diseaus,

nursery and plantig practices, etc. Such knowledge generation Is essential to maximizing the lona-tem productive returns from Ecuador's forest resources, The activities will be carried out in each of Ecuador's major scological zones related to forest resources: Sierra hishlauls; arid coast; and a
humid tropic . The individual demonstrationswwI be of a large enough scaleto prove commerctal feasibility while simultaneously contributing to Ecuador's
atforestation/reforestation needs. 
 Some 10,000 hectares will be involved.
 

3. Protective Forest and Watershed anagnsednt. A large part of Ecuador's
remainir- forest 
rasource can provide maximum economic benefits by reminsig

in a protected state and serving to protect major infrastructural investments
in hydroelectricity, irrigation and potable water. In order for this to occur, this component rill develop a capacity to delimit protective forests incritical aruas and to implement mnaesaent plans for such protective forests 
.nkey watsmheds. 

Thito project rapresents a continuation of the Mission's longer term
strategy (ans outlined Its approved toin COS) support Improved development
An protection of ecuador's forestry and other natural resources. Thestrtey began in FY 1980 with USAID's envirommental conservation project viththe Ecuadorean PVC PundolOnNature which is focussed On educating theZetosaorun publi, 4tout the Counr 
 growing onviromental degradation suchat 4eforestation. in accordance with this strategy, a soil conservation
subproj ct I* also included in the Rural Technolosy Transfer (Title XXI)
Project approved in FT 1980. This Forestry Sector Development Project isdestined to strengthen institutional and technical capacity so that Ecuador 
can absorb an Increasing volume of resources and direct them to forestrydevelopment activities. The project will lay the Institutionul andtecheologicul bees necesury for the generLton of follow-on projects later in 
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the 1980's (from A.I.D. or other donors) to support private sector industriali
zation and development of export markets for Ecuadorean forest products.
 

D. Ecuadorean Coordinating and Implementing Institutions. 

The National Forestry Program (PNF) of the Miistry of Agriculture will be 
responsible for coordinating moat project activities. Under Ecuador's recent
ly promulgated Foreaty Law, the PNF is mandated to strve as the agency respon
sible tor administering Ecuador's forest patrimony. By law, it is responsible 
for: (i) the delimitation and development of management plane for protective

forests; (2) the development of a national forestry plan to be implemented in 
coordination with interested public and private sector Institutions; (3) the 
authorization of the right to utilize productive forest lands owned by the 
State to public, mixed or private institutions; and (4) the promotion, coor
dination and implementation of research related to the conservation, adminis
tration, utilization and development of forest resources and to the natural 
areas within Ecuador's forest patrimony. Thus, the PNF has a clear responsi
bility related to the development of Ecuador's forest resource potential and 
must necessarily play a key role in this regard. The PNF's capacity to carry 
out its clearly defined legal responsibilities will be enhanced by its coor
dinating/Implecienting role. 

The PNF, however, it an Institution which for the foreseeable future will 
have limited human and financial resources and which, therefore, Is not in a 
position to undertake: primary responsibility for implementation of many of the 
activlti Included in thin project. Nor is it likely that the PNF would ever 
be able to undertake by itself truly large-scale forest management or refores
tation programti tinless the institutional structure of the forestry sector were 
to undergo dratitic cliangen. Therefore, project activities will be implemented 
to a very large degree In conjunction with those forest sector institutions 
(private anud public) which arm likely to play important roles In the implemen
tation of fore.t. stector activities. 

Speilf I(dlly, project actlvitlen will be implemented with the participa
tion of tv, ritl of the mot e important private sector forest Indust ries which 
at-re mMI':l.* r. (i th.. Aiocsri on E a torfaria de Induntrialoe; (e la Mndera, as 
weill is## througl, mixed tor,.ut enterprises (the Fpresa do Desarrollo Forestal, 
EMDEFOR and tl. Indust rid 1orettl CAypan) and a number of public sector Ins
titutionn (,..j., !ntegrated Rural Development Projects in Salcedo and JipIja
pa, regional developmont organizations, and the Ecuadorean Electrification 
Inat tute INEC.) 



E.Summary_ Financial Plan (US$ 000) 

ProectComoneA-ID, 

Project_________-

I. 	 Institutional Development 

II. 	Productive Forest Research 

and 	Field Demonstrations 

III. 	 Protective Forest Manage-


me nt
 

Sub-Total 


Contingencies 


TOTAL 


F. 	Issues
 

Host-
Loan Grant Sountzv Total 

900 900 800 2,600
 

4,500 450 5,500 10,450
 
800 250 900 1,950
 

6$200, lo600 7,200 15,000
 

300 300 600
 

6,500 1,600 7,500 15,600
 

Is 	 The Role of the National Forestry Program and its Relationship with 
other Forest Sector Institutions* 

In the past, the National Forestry Program utilized most of its human 
I' 	 ! D 7{ i• G ! E L ! ; % 3;L ) / / ) L L ( : G L X : ; •and financial resources 

, 

to directly implement reforestation activities. 
: 

Fifty-aix percent of the PNF's budget for FY 1982 isallocated for reforest
ation programs implemented by the PNF. In addition, a large percentage of its 
staff has been assigned to carry out regulatory functions, particularly ef
forts to control the harvesting of tropical hardwoods. Neither of these acti
vities are being effectively or efficiently carried out. Nevertheless, they
absorb a very large percentage of the PNF's available resources, Should these 
circumstances continue, the PNF wuld not be in a position to carry out the 
important coordinating and support role assigned to it by the new Forestry
Law. Not only would Insufficient resources be available to carry out these 
other 	responsibilities, but also the competitive and even adversary relation
ships 	which the PNF currently has with other private and public forestry 
sector institutions that engage In reforestation activities and/or are 
exploiting existing forest resources would, continues Such a situation would 
very likely severely constrain the future development of Ecuador's forestry 
sector#
 

The project design addresses this problem by actively promoting the 
PNP's coordination role while encouraging other forestry sector institutions 
to undertake a major part of the responsibility for implementing project

activities& The project strengthens relationships between the Pill and the 
other 	forestry sector institutions which are cooperative rather than 
competitive or adversarial In nature. This approach 



is based on the premises that PNF alove, because of ita human and financial
constraints as well as its location 1n the Ministry of Agriculture, cannot

_aeafield- level-capac ity--ith- ee depth -and -breadth.- necessa ry-toconf ront-
all of Ecuador's forestry sector problems. Assistance and participation ofother entities is necessary. Thies premise is accepted by the PNF;s executive 

* and technical directors.
 

While a substantive change will be required in PNF's operating approach, the change will be gradual and consistent with PNF1s legal basis set
forth in the now Forestry Law. The change will be implemented through the
positive incentive provided by project funding for inter-institutional agree
ments with public and private sector forestry entities. These agreements will
permit PNF to influence field activities of these other forestry entities and 
to obtain important feedback on the results of the field demonstrations. At 
the same time, PNF will be developing a clientel or constituency that will 
build the basis for future support. Thus, USAID concludes that the change in
the institutional role of PNF being sought under the project is appropriate
and feasible. 

2. Financing of Project Activities. 

Because of the severe difficulties which are currently confronting the

Ecuadorean economy, the COE is making every effort to limit public sector ex
penditures. Consequently, the PNF will not receive the full 250 million su
cree mandated by law in 1982. Under these thecircumstances Pup's ability to
utilize A.I.D, support effectively and to meet its counterpart contribution 
must be carefully scrutinized.
 

The project design has dealt with this issue by proposing that PNF resources (human and financial) be reallocated rather than expanded. Only a
 
very minimal expansion of the P14,s staff and budget is required during the

life of the project in order to carry out 
the proposed project activities ef
fectively. 
 Instead, other public and private sector resources will be mobi
lized to implement project activities. Many of these institutions, particu
larly those in the private sector, do not face the very severe budgetary con
straint faced by the PN?. Other public sector institutions often have more
 
budgetary resources available for forestry than does the PNF. 
By combining

the resources of the PNF with those of other participating iustitutionse the
 
resource constraint will be overcome., 

In fact, half of the host country contribution will come from public

iand private sector entities other than 
 PNF. These resources will be mobilized 
through inter-institutional agreements in which PNF will use A.ID. f*unds to

partially finance field demonstrations. During project development USAID cri
tically reviewed the degrue of interest of potential participating entities.
All indicated i serious willingness to enter into co-financing agreements for 
the proposed field demonstr&tions. 
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(j~ viii 

3. GOE Commitment.#_______ 

Forestry is a sector in which the returns on investments made today 
are generally realized after many year~s (15, 20, or more), Given this fact
and considering the budgetary constraints identified in Issue 2, does the GOB 
have a sufficient degree of commitment to the forestry sector to warrant fi
nancing this project? 

The GOB has demonstrated a very high degree of commitment to the for
estry sector during the Prealdencies of Roldos and Ibirtado, This commitment
 
can be traced back to proposals and strategies outlined during the election
 
campaign, rorestry Is one of the elements set forth in the 1978-79 so-called 
"21 points" of their very effective campaign literature* Specifically, it 
said that the Roldos-Hurtado administrations 

"will place special emphasis on the development of forestry

which, apart from being essential for the construction Indus
try and vital for the preservation of ecological equilibrium,
 
can be one of the country's most Important sources of foreign

exchange."*
 

The need to expedite reforestation/af forestation efforts was high
lighted further in working documents elaborated shortly after the August 1979
elections. The 1980-84 National Development Plan counts on a growth rate It 
the forestry sector that exceeds other components of the primary sector e
agriculture, livestock nd Industry. Two of the Plan's 41 priority projects 
are In the forestry sector. While a number of projects Included in the Plan
have been postponed indefinitely, the forestry projects will apparently be 
implemented although their size may be reduced. 

In 1981,the GOB Implemented two extremely important legislative/
administrative reforms. A nov Forest Lay vhich substantially strengthens theSGO's mandate to dcvelop the forestry sector was proposed by the executive end 
passed by the Ecuadorean legislature. In addition# the Forestry Departmnt of 
the Ministry of Agriculture was upgraded to the status of a Program Which 
gives it significantly more administrative flexibility. Furthermore, although
the P1W will not receive Its full 1982 budgetary resources, its budget has 
been greatly increased in recent years and Itwill receive more resources In 
1982 than any other Ministry of Agriculture Program with the single exception
of the National Coffee Program. 

4. Scope-of the Project Activities 

Tho project has three components, with the second component, Produc
tive Forestry Deonstrations, by far the largest In toer of funding allo"
tion. The appropriataness of the project scope with respect to the need for 
4l1 three components and their scale was reviewed by USAID as a potential
issue# 
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The first component, PNF Institutional Development, is a fundamental
element of tile project. 
 USAID considers current institutional weaknesses as a
major constraint to expediting the productive utilization of Ecuador's

forestry resources. 
 In order for USAID to be able to Influence and shape

PNF's future institutional role and capacities, it must 
be able to offer a
critical mass of technical assistance and training resources. The level of
technical assistance and training envisiged under this component is concen
trated during the first four years of 
the project and represent the minimum
 
necessary to achieve this critical 
mass.
 

The Watersled and Protective Forest Management component constitutes alimited, but catalytic, effort to improve Ecuador's institutional capabilityto protect a crucial rtsource that is rapidly deteriorating, i.e., Ito water
sheds. As deacribed In the 
Project Paper, the institutional responsibility

for watershed management In Ecuador is,by necessity,divided. The small amount
of project 
resources allocated to this third component (approximately 12.5
 
percent of the total) 
represents an opportunity to consolidate somewhat the

Institutional rvisponslbtlitleo for this type of acti',Ity and to 
improve the
 response effectiveness of 
tndividual institutions. 
 G'ven tle substantial
 
economic returns just from one aspect of 
improved watershed management-
extended opcratlonul life of major hydroelectric investments--the project

would be remitn in not responding to this need.
 

The Productive Forestry Demonstration component accounts 
for 70 percent of total A.I.D. firuncIng. It is an essential complement to the Institutiontl developm.nt component which will rely to a lnrge degree on n process

learning approach Ivolving field demonatrations to achieve "Ieurning-by
doing". In addition to laving a training impact 
on the staff of PNY and otherforestry sector entitl aen,the field demonstrations will permit applied re
sealrch to 1w carried out an
In effective and meaningful manner. 

The rl itI ly large number of demonatrationu planned under the pro-
Jec !ns n,-,-,,a;tashe, lnr.ly because of 
 Ecuador'a varied geography. Reforeb
tat tonlntf ti trttiion tohn lquet and approached must be demonatrated In Fcuador's hithlhlnd !;itra, hrumid trupicn (on both aides of tie Anlitd) anid dryt ot.tal ar,,i Iit 1ii;,--It to truly hrove national cowrage. YaHc1 of tiets areas
requl 'es nt oly tecilogiva appropriate to the regit, Wut "in() Inatitutional 1ajp1tl1ach ti spreltic to the varyil nocto-cultural charactrlstica of
 

At th,. ,am.e Cit,., the ncale of Itllviduril damcin tratlot n albritldIlelarge rnotugh to prent dfIdtoilvwyflinding. and, where poaaltle, to contriita
towarda taolvit g Ecundor'o dletorvotation problem. PiporimenIltl plot "ile
trials are not nreeanally euuc lumi e particuiarly If they do tint rep r oeftthe opprattniul coridtiona faced ttythose to carry outexpected reforeatation/aftorletlt Ion. Moreover, I'NY I at an inst Ituttonal stage whee f|t Otiot movo 

http:developm.nt


away from an emphasis on studies and report preparation and towards the achievement of more significant field level accomplishments* The _.scale
f ed-dmn aios-sditf~ -to -heljp PNF -ma-ture as-aani-nstitution.
Neither the number nor the scale of field demonstrations can be reduced. 

Insum, each of the projects components are needed- Significant In'terrelationships exist between the inscitutional 

Transfer System which is designed to promote, coordinate, and disseminate 

two 
the 

field level components. 
minimum amount necessary 

The level 
to assure 

development component and the 
of effort of each component represents
achievement of project objectives. 

5. Relation of the Forestry Project with the Rural Technology Transfer 
System. 

A.I.D. is financing a major GOE effort to establish a Rural Technology 
rmsearch related to Ecuador's rural sector. The forestry project to to a very


great degree an applied research project, As such it could very well beincluded as a subproject within the RTTS system. Certain advantages, particu
larly with regard to the procurement mechanism for obtaining technical assistance are evident. Also, linkages with other RTTS subprojects have been clear
ly identified. (See Section I,E.)
 

During the Intensive review of the project USAID carefully evaluated
the possibility of including thls project as a subproject under the RTTS.USAID concluded, however, that it would be preferable not to Include It fortwo major reasons. First and foremost, the Institution-building strategy ofthe forestry project which emphaeslss the establisment of an on-Solng cooperative relationship between the National Forestry Program and other privateand public forestry sector institutions would be more difficult to implement.
There would be a Strong likelihood that all parties would view the cooperativeagreements Am temporary, 'life of-project- arrangements if they were adminlstered though a third party rather then directly by the iN. Secondly, theIM8 is a new institutional structure, ando although It is functioning withsufficient success to fully merit an additional increment of A.I.D, funding of,0million (an Increuse of 100 percent in ters of A.D's contribution), anadditional project which would add an even greater Increase and require theadministration of a large number of agreements would add an overly heavy bur
dun to an ATTS management structure. 

1Ioreovr, it should be sephasised that the linkaLes vith the Im project are at the subproject level, PiR will directly draw oan the results and resources available from kTT6 subproject Implementing entities such as XNIAP,
tcudor's agricultural research institute. The establishement and encouragement of such later-Institutional relationships are a part of the project's ob
jectivess 
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G. Projeoct Development Committee 

10 -Tl7e pri ncipar-author -t eIofJ~ d ii T i 
Project Development Committee, cp-chaired by Dr. Fausto Maldonado and Dr. Jor
dan, was, composed of the following USAID Officers who were responsible for 
project design and contributing to the Project Paper: 

Dr. Robert Jordan, Project Development Officer
 
Dr. Fausto Haldonado, Agricultural Development Officer
 
Mr. Paul Fritz, Project Design and Implementation
 

Officer 
Dr. Vincent Cusumano, Rural Development Officer
 
Mr. Carlos Luxuriaga, Program Economist
 
Mr. Richard McClure Controller
 
Mr. Patricio Maldonado, Program Officer
 

2. The following GOE personnel participated in the development of the 
project . 

g Carlos Aguirre, Executive Director, 
National Forestry Program (PN?) 

Ing. Juan Salinas, Technical Director, PN- . 
Ing. Oawaldo Vivanco, Chief, Forest Management, PK? 
Ing. Jorge Monteedeoca, Planning and Evaluation, PNF 
Ing. Arturo Ponce, Chief, Natural Areas and Wildlife, PMF 
Ingo Segundo Jadan, Chief, Research and Training, PNF 
Ing. Osvaldo antilla, Forest Management, PM? 
Ing. Victor Alomoto, Chief, Planning and Evaluation, PN 

3. The following persons contributed to the formulation of the project:
 

Ing. Enrique Laso, General Mnager, mg.rsa de Desarrollo 
Forestal (DIEDFOR) 

Ingo Guscavo Cortaire, Private Consultant 

4. The follovwir consultants and TDY personnel assisted in design studies 
or in preparation of the Project Papert 

Dr. Joshua Dickinson, Priate Consultant, Project Design 
Cbnsultin Teamu Coordinator and geologist 

Mr. William MlCredie, American Formt ,.odunts
Association, ForsAt Industries xport

Mr. Bruce Burwell# Private Consultant, Forest Plantations and 
Nurseries Expert 
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Dr. Theodore MacDonald, Cultural Survival, Harvard University,
Anthropologist 

r
 
.Dr. .arice Harou, 


In"Leonidas Vega, Private_ConsultantTropica LFore stry"erta 

University of Massachusetts, Amherst,


Forestry Economist 
Dr. William Fleming State of New Mexico, Watershed Management 

Expert

Mr. Anthony Ormasa, Private Consultant, Institutional Analyst
Mr. Gary Wetterberg, United States National Park Services Parke 

and Wildlands Expert

Mr. David Joslyn, S&TOFNR, Forestry Division Chief
 

5. This project was reviewed and approved by the following officers: 

Mr. John A. Sanbrailo, Director, USAID/Ecuador

Mo. Annette Adams, Regional Legal Advisor 

H. Recommendation
 

The project proposed in this Project Paper was designed by a team composed
of professionals from GOE institutions, USAID/Ecuador, and AID/We Substantial 
design Input was received from a number of private consultants who are highly
qualified experts in their respective fields. The project design was careful
ly worked out with the National Forestry Program and was fully discussed with 
a large number of private and public forest sector institutions. 

USAID has received strong support for the project design from the great
majority of the Ecuadorean private and public seoctor Institutions which were 
consulted during the design of the project. 
 The project was reviewed and ap
proved by the USAID project review committee which has concluded that the pro-
Ject and its components a4r technically, economically, socially# administra
tively, environmentally and financially sound. The committee noted that the 
project Is consistent with key guidance contained in Section 103(b)(3) 118 of 
the Foreign Assistance Act which deals with Forestry and with the Enviroment 
and Natural Resources. It also reflecet the AI*D. policy on Natural Resource 
Conservation as formulatod in Administrator'NcPherson's recent testimony to 
the Congress, which stresses the importance of well managed tropical forests 
and the need to implement prMrae which result in the more rational use of 
forest resources. The project review committee recommends that the project be 
approved by AID/W and that an A*I.D., loan for $6.5 million and a grant for 
$1.6 million be authorited. 



I- BACKGROUND AND JUSTIFICATION
 

A. Analytical Framework
 

1. Studios and Technical Data
 

The status and characteristics of Ecuador's forestry sector have
been analyzed in a wide variety of studies, including 11 reports prepared spe
cifically for USAID by consultants or AID/W personnel..j The consultants' 
reports and a large number of studies, reports, and articles prepared. by vari
ous GOE entities, international organizations and private consultants were ax
tensively used by the project design team to develop the project. 
The breadth 
and depth of the consultants' reports and other literature underscore that
 
there is ample knowledge of the problems confronting the development of the
 
forestry sector. Further, a number of concrete recommendatinns and 
suggestions on how to proceed in resolving these problems are available. 
Field testing and research trials on a realistic scale have been identified as
elements which are of key importance for the future development of the sector. 

The nature of Ecuador's reforestation problem is amply docu
mented in the Environmental Assessment recently prepared by Fundacion Nature 
with USAID financing as well as a "Preliminary Environmental Sector Analysis
for Ecuador" by CHENONICS and "Draft Environmental.RepoRU on Ecuador" prepared
by the Library of Congress. Also, much Has been writtenrtheo. cultural 
aspects of the man/land relationships chat contribute to the deforestation 
problem. 
The documents include case studies proposed by Ecuadorean Social
 
Scientists, dissertations of U.S. Ph.D. candidates, as well as 
books and
 
journal articles.
 

,7The consultants' reports (available in USAID and LAC/DR files) include: 
... Vesa, Leonidas, "Assessment of Possibilities for the Management of the 
Tropical Rsinforests of Ecuador," March, 19821 (2) Harou, Patrice, "Forestry
Sector Analysis and Forestry Economic Analysis", March, 1982; (3) MacDonald,
Theodor, "Development of Ecuador's Forestry Resources and Institutionst
 
Social Considerations", February, 1982; 
 (4) Burwell, Bruce, "Highland and 
Arid Lowland Forest Plantations in Ecuador, "April, 19821 (5) HcCredie, 
William, "The Forest Industries in Ecuador", February, 19821 (6) Maldonado 
Fausto, "Forest and Soil Conservation in Ecuador", April, 1980; (7) Ormasa,
Anthony, 0Institutional Development of the National Forestry Program", March,
1982; (8) Fleming William "Forestry Sector Developments Watershed Management
onsideration", February, 19821 (9) Deely, Dan, and George Guess, "A Public/

Mixed Enterprise Approach to Forestry-National Resource Management for Inte
grated Rural Development in Ecuador", 19801 and (10) geterbers, Gary, "eua
dor.- 'Wildlands and Wildlife", February 1982. 

t:4*..:.+- ..,+.,+++•+, .+ •,+,... +<.+ N:
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A number of reports that provide an overview of Institutional and 
technical aspects of Ecuador's forestry sector have been prepared by FAO ex
perts and IDB missions, as well as by technical experts provided by other or
ganizations such as the Overseas Development Administration and the Common-

Document prepared by P. Arboleda and A. Anderson entitled "Situacion Forestal
 
en el Ecuador"; (2) a 1981 IDB document (10571) prepared by M. Steward enti
tled "Asesointo para la Idontificacion do 02ortunidades do Inversion en el 
Sector Forestal"; the 1981 final report of Robert Dixon, an FAO advisor 
entitled,"Ecuador-Desarrollo Forestal; (4) a 197 PFAO study prepared by 
A. Putney, entitled "Estrategi-aPreliminar ears U, Conservacin do Areas Sil
vestres Sobresalientes del Ecuador"; (5) a 1976 UNDP/FAO Working Document pre
pared by W. Beattie, entitled "Analiuis do los Recursos Forestales'del Nor
oriento del Ecuador y su Papal Actual'y Potencial en ellDesarrollo do la Re-
Ali"; (6) Hans Peter Spier and Christian Brederbick "ArbolesLLelosos pars Re-
I3rorstar las Tierras Altos do la Reogin Interandina del Ecuador7i (7) an ODA 
report by D.B. Webb "Arid Zone Forestry Proect - Ecuador, 1974-1979"; and (8) 
R. Dixon, "Proyecto pars la Conservacion do Recursos Naturales, Suelos, Hidro
log§a, y Bosques an Is Cuenca del Rto Paute", 1981. 

GOE and other Ecuadorean entities have generated forestry de
velopment plane and strategies as veil as a wide variety of technical and geo
graphic studies that were heavily drawn on during project design. These in
clude (1) HAG/PNP "Situacion Actual y Plan do Desarrollo 1980-1984, Subsector 
Forestal"; (2)MA(TPNF "Plan Operativo, 1982"; (3)f3mrlos Aguirre'0 "El Sec
tor Forestal en el Ecuador", June 1982, (4) Enrique 'Laso,"Estudio doTEn
presse Dsarrollo Forestal", Hay, 1980; (5),Oswaldo Mantilla ,Zo lacn 
Potencial Forestal con Recomendaciones do Especies, Sierra"; (6) John Bishop, 
"Agrotorestry Systems for the Humid Tropics of the Andes; (7) Julio Rosero, 
"Tnormacton sabre la Silvicultura do Balsa y Pachaco en Santo Domingo. 

In Addition to the studies and reports mentioned above, the team
 
had access to a significant amount of pertinent information on forestry acti
vities provided by the PNP? EMDEFOR (the Empress do Desarrollo Forestal) and 
private enterprises. Thus, the final project design is based on a more than 
ample amount of relevant information. 

2. Setting
 

Over one-half of Ecuador's lend surface is or should be dedicated 
t' forest activities. Some 12,000,000 hectares are most appropriately used 
for forestry purposes. Currently, however, the forest resource is not being 
used rationsaly. Very great opportunities exist to increase the productivity 
of this resource and, consequently, to increase forestry's contribution to 
Ecuador's Cross National Product. At present forestrys contribution to the 
ONP is relatively small, approximately four percent, according to the official 
accounts. Nevertheless, when the tremendous volume of wood used for fuel and 
rustic construction and the contribution of forested watersheds to the quality 
and quantity of water available for irrigation, hydroelectricity, and domestic 
uses, which are unaccounted for in the official statistics, are considered, 
the importance of the forest resource Is significantly greater, 
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Th~e forest resource serves two major functions, productive and
 

protective, both of which are essential to the development 
of Ecuador.
 

Productive functions of the forest resource include: 

oard i _ -g_60-od -uhal7 
o roduction of plywood, p tic 

balsa for export and internal consumption.
* 


o Import substitution inpulp and paper production andmiin natural
 

rubber.
 
*o Production for internal consumption of eawnwood, poles and, 

particu

larly, fuelvood to serve as a substitute for petroleum derivatives
 

which will become increasingly expensive. 

Protective functions include:
 

Protection of major infrastructural investments in hydroelectric geneo 

ration, water supply and irrigation through management of 

protective
 

fore sts.
 
o Maintenance of coastal fisheries and shrimp farm production 

through
 

protection of coastal mangroves.
 

private enterprise activity which can
Forest production is primarily a 


be enhanced by support from public institutions. Management of the protective
 
Although develop

forest resource islargely a function of the public sector. 

substantial con

ment of both the productive and protective functions can make 
Ecuador's economy, a significant amount of institutionaltributions to 

is required in order to establish a 
strengthening and technology transfer 
sound basis for the development of Ecuador's forest resources.
 

B. 'Statement of the Problem.
 

nd Forest Resource Development inEcuador.
le Status of Forestry 


Moot economic activity related to forestry in Ecuador, except for 
ex

large mounts of eucalyptus planting in the highlands, has Involved the 

natural forests. Although the current contribution of forestryploitation of 
the sector offers a relatively untappedactivities to Ecuador's ONP Is low, 

potential for contributing to Ecuador's economic development. 
The total pro

duction value of forest industries has increased from 2.2 percent 
in 1970 to
 

share of total manufacturing. Total employment in
 4.6 percent in 1978 as a 
isestimated to be the fulltime equivalent of 

forestry related activities 
human effort dsvoted to 30,000 persons, excluding the substantial amount of 

gathering fuelvood. Despite Ecuador's hitherto abundant supplies of wood, the 
net trade deficit In forest products. in 1978,

country has historically run a 
the latest year for which statistics are available, Ecuador imported approxi

$50 million of forest products, primarily pulp and paper products,mately pro
while In the same year it exported approximately $17 million of forest 


ducts,
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Rather than being rationally developed to take full advantage of 
current and future opportunities for their economic utilization, Ecuador's 
valuable forest resources are being inefficiently and often uneconomically 
used. In the Sierra,_etronI population pressures combined with an extremely • 
inequitable land tenure system has meant that the natural forests have long 
been cleared for fuelwood and to cultivate land which should be in forests. 
This cultivation is often carried out on steep slopes with loose soils which, 
when combined with inappropriate tillage and irrigation practices, has re
sulted in serious soil erosion problems. In many areas of the Sierra, wind 
erosion is also a problem where fine sandy soils are found. Some trees have 
been planted to serve as wind breaks and for erosion control purposes -- but 
not nearly enough. 

In the Oriente colonization and petroleum exploration are com
bining to cause extensive deforestationo The GOE's policy, recently changed, 
of offering settlers 50hectares of land with the provision that at least half 
the land be cleared within five years, combined with the extreme fragility of 
a very large percentage of the tropical soils in the region and the consequent 
depletion of its fertility in two or three years, has resulted in massive de
forestation with very little of the timber resource 6ven utilized. 

Although parts of the coast have always been arid with sparse 
tree cover, the more humid Province of Esmeraldas is still largely in natural 
forest. These natural forests are now being threatened by both settlers and 
by a burgeoning timber industry which, to date, has paid scant attention to 
the need to develop sustained yield forestry in order to assure an adequate 
future supply of tropical hardwoods. Often the settlers who are moving into 
the area occupy land assigned to timber concessionaires who, as a result, feel 
no responsibility toward the fulfillment of their legal obligation to replant 
cleared lands. 

Should these trends continue, it is likely that Ecuador's seem
ingly vast forest resource will be effectively depleted within 15-20 years$ 
Further, the clearing of Ecuador's forests, In addition to bringing about the 
destruction ofta valuable resource, exacerbates other serious environmental 
problems such as soil erosion and, ultimately, desertification. This pheno
menon, which is the end product of deforestion and soil erosion, is taking 
place at an alarming rate in many areas of the coast and highlands. It t 
estimated that within the past 25 years arid land in Ecuador has increased by 
31.5 percent with 10,000 km2 now estimated to be arid. One recent study 
estimatew a progressive rate of desertification of approximately 5,000 hec
tares per year. 

Clearly, Ecuador's forest resource contributes relatively little 
to the nation's economy in comparison with the potential contribution it could 
make. This potential can be attained only it the private and public sector 
institutions which deal with forestry ane more adequately developed so that an 
economically, socially and ecologically rational utilization could take place, 



2. Opportunities for the Development of Ecuador's Forest Sector 

a. The Future Demand for Wood Products 

-------- -- - he-Major-Iterna1'oadfrfrst-rdcsl o fue 
wood, construction and Industrial uses. (See Annex IV*A - Forestry Sector Sup
ply and Demand Analysis).. Total roundwood equivalent requirements for these 
purposes averaged 210,000 cubic meters between 1975 and 1980, By 1990 
consumption Is projected to be between 8,200,000 and 10,200,000 cubic meters. 
Further rapid growth of demand ts projected for the following decadef well. 
By the year 2000 demand for roundwood will have more thar doubled Irom current 
consumption levels. 

A significant amount of current consumption of roundwood 
(approximately 80 percent) is used for fuel. This use ti likely to continue 
for the indefinite future - as long as supplies of fuelwood are available 
since the relative price of the major petroleum derivative fuels, kerosene and 
gasoline, which are currently subsidized, will undoubtedly Increase during the 
next several years. Internal demand for sawnwood, wood-based panel and pulp 
and paper products will also grow very rapidly during the current decade. in 
addition, there is a significant internal demand for other forest products, In 
particular, natural rubber used for tire manufacturing. Ourrently, Ecuador 
produces about twenty percent of its natural rubber requirements while It 
Imports the rest. The annual value of Imported rubber t $3.9 million. 

The future export market for forest products is also very
promising, although it is more subject to International economic cycles and to 
changes In relative prices of exported products with possible substitute 
products. Ecuador has been the world's leading exporter of bales wood for the 
past forty years. In 1980, it exported $9.5 million of balsa and, while the 
International market price fluctuates subetantially from year to year, It Is 
probable that the volume consumed for Industrial uses will Lacrese sgntfi
cantly during the coming two decades. The export market for high value deco
rative veneer plywood panels made from tropical hardwoods has developed rapid
ly during recent years. Ecuador currently exports panels to Colebia and Ve
nezuela but has not yet tapped potentially very lucrative markets in the 
United States and Europe. The future export possibilities for these panels 
are very great compared to current production levels. 

b. Need for Protective forests 

The massive deforestation which is taking place In Ecuador 
has a number of deleterious Impacts. Tn many circumstances the clearing of 
forests combined with inappropriate land uses or land use technologies results 
t a significant degradation of the soil resource. This has several conse
quences. first, soil productivity is often Irreversibly degraded. Second, 
increased erosion rates often jeopardize major downstrea Investments inby
droelectricity, Irrigation and/or potable water. In addition, tbe deser:tfi-s, 
cation process which ti occurring In parts of Ecuador Is undoubtedly exacer
bated tin ocher circustances unique and valuable plant or aicmal genetic 

-. , i----. , +--.--'. .. .. .. 
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pools may be jeopardized. A major example Is the destruction of the mangrove
forests which serve as the breeding grounds for much of Ecuador's coastal fish 
and shellfish population - Including shrimp, the export value of which ex
ceeded $80 million In 1981 and will surpass $100 million In 1982. 

In these circumstances the most valuable economic use for 
much of Ecuador's land surface may be as protective forest, subjected only to 
controlled or non-extractive land uses. A particularly critical function of 
the protective forest is itc watershed management function. During the decade 
of the 1980's Ecuador will couplets or initiate several major hydroelectric
and multipurpose water projects which will require an Investment of over 
$2,500,000,000. A key variable in the economic soundness of these projects Is 
the length of thoir useful life# Ocher benefits Include the regulation of 
seasonal water flows and reduced eutrophication and suspended sediment load 
which affects turbine operation. 

Although Ecuador has In the past undertaken relatively few 
large scale water utilization projects, p recent study for one relatively
small multipu;pose project on the Ecuadorean coast (Pox& Honda) found that the 
reservoir was being filled with sediment at the rate of four percent per year 
and chat the useful life of the reservoir vill be 25 rather than 50 years as 
estimated in the original design studies for the project. Cerrently, the 001 
and IDB are Investing over a billion dollars in a massive hydroelectric pro
ject in the Puts riverbasin. While estimates of the useful life of this 
project differ substantiaLly -- no data base adequate to make reliable pro
jections exists -- one study has estimated that, usinS present low energy
prices (less than one sucre per kvh), an extension of the useful life of the 
Paute project by one year would have a present value of $4.5 tillion. While
otherwaesures Vill be required to rationally manage most of Ecuador's most 
critical watersheds# the establishment and management of protective forests Is 

forest sector is 

a feasible, 
watersheds. 

least cost alternative for the upper parts of almost all of these 

3. Constraints on Solving Forestry Sector Problems 

a. Technical 

A major constraint to the rational development of secuador's 
the lack of knowledSe about the tropical forest resource. 

Although two Icuadorean universities (Loja and Ismeraldase) offer degree pro
grams io forestry,and the PUP has conducted several two year program to train 
forest technicians$ there are obvious deficiancies in the quantity and quality
of the human resource base at both the professional and technical levels. The 
qualitative deficiency is caused t great part by a lack of Information about 
the forest resource in rcuador. Most of the limited research conducted in the
tropics has been highly academic in nature with few linkages to the practical
Implementation of foroestry programs. The practical york that bas been done in 
osts Rica, Surinam, and Brazil has been limitad and none has been replicated
In Ecuador. 
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In the Ecuadorean highlands Monterrey pine and eucalyptus
 
are being planted; however, the planting is generally done with little tech
nical knowledge about either nursery or plantation management (See,Annex
 
IV.B), Further, the Montarrey pine and the species of eucalyptus which are
 

...	a lyplanted -(E.--alobulus) are-subject to-diseases' for-whichno-cure is 
known. Only one other pine species, (Pinus patula) has been tested suffi
ciently to permit consideration of its use for large scale reforestation pro
grams. There is limited knowledge about other native or exotic species which 
could be used in highland reforestation activities. Species elimination 
trials have been carried out but only on a very sporadic and limited basis 
with little generation of technical information about the behavior of species 
and with no dissemination of the limited information which has been gathered. 
Information related to growth responses of different species to varying alti
tude, moisture and soil conditions is scarcely available. Knowledge about 
fertility requirdments and plant diseases, as well as about nursery and plan
tation management does not exist. 

In the humid and dry tropical lowlands of Ecuador, the know
ledge constraint is even greater since there is even less experience in forest 
management and reforestation than in the highlands. There is no body of know
ledge about either the management of existing natural forests nor about the 
reforestation with tropical hardwood species, although there is private sector 
experience with balsa and rubber plantations. Other than one twenty year old 
plantation of laurel, currently being used for plywood manufacture, only re
cently have humid tropical species been planted even on a trial basis. Basic 
information about nursery and plantins techniques is not available nor does 
basic information about fertility requirements and plant diseases exist. Al
though the PSJF has carried out some species trials in both humid and dry 
coast4l areas in Eaeraldas Province and in Kanabi Province, little useful in
formation has beun obtained from these trials because of their lack of conti
nuity. 

b. Socio-Cultural
 

A major consideration in the development of any large scale 
forest management/forestation activities is the relationship between the 
forest resource and the rural population in the Sierra, coastal, and Ansonian 
regions. 

The Sierra population pressures combined with inequitable 
land distribution mean that land areas which, by their physical characteris
tics (soils, slope, altitude) should be classified as suitable only for for
eatso are being cultivated or used as pasture. In addition$ the major use of 
the forest resource in the Sierra ts as fuelwoods Te rural highland popula
tion therefore does not appreciate future potential .ufits from, for exam
ple, tdustrtal utiliulton of pine trees. Consequently, there are limits
tions laposed by socio-cultural factors on the typo of reforestation which is 
carried out as well as on how It is carried out. The recent tendency by the 
Seuadoroan forest sector aencis active in the highlands to promote the de
velopment of pine plantations presents several dangers over the long run. 



First, massive plantings of pines are very likely to impinge upon land which 
has alternative uses within a campesino economy which already faces a severe
 
land constraint. In particular, plantations are likely to be located on land
 
which currently serves for pasture. Thus, even though the economic returns
 
may ' hiher if the land is used for forestry rather than pasture such a use
'My-ed obfa-cn it'--lo h' eylr ea o firewood and
 
resulting increasag scarcity means that from the campesino's perspective,
 
eucalyptus may ba a more attractive species to plant than pine 
 - for which no 
current use exists in the highland campesino economy. A related 
socio-cultural issue is that of incentives which may be required to stimulate
 
campesino participation in reforestation activities. Because there is little
 
understanding of future economic benefits which may be obtained from
 
reforestation activities and because of economic pressures which tend to
 
encourage productive activities whlch have quick returns, incentives,
additional to future retur:as from reforestation, are likely to be required. 

In the humid tropical areas of Esmeraldas and the Amazonian 
region population pressures are not as great as in the highlands. Neverthe
less, significant colonization is occurring in these areas -- including areas 
of Esmeraldas which have been assigned as concessions to forest industries. 
The colonists are interested in exploiting the land, not the forest, resource. 
They are interested in generating cash incomes but since they are often un
familiar with the nature of the environment which they are exploiting, they
usually (1) do not make much money and (2) poorly manage the land which they
put into cultivation so that its fertittty ii quickly lost. Colonists will 
often harvest the more valuable trees found on their exploitations. In addi
tion they often let laurel, a valuable secondary growth species, naturally re
tenerate in plots in which they are planting pasture. Nevertheless, they do 
not manifest grest interest in actively reforesting their plots. Although
Amazonian Indian groups generally are batter adapted t their environment than 
are colonists, their cul.tares are evolving, as a result of increased contact 
with the "national" culture, a.A they - ro as a general rule iacerested In 
participating in a cash economy. Cons"uently# they are seekinS new ways to 
exploit their environment without, however, having an adequate knowledge of 
how to do so. Neither colonist nor Indian has a clear understandin of the 
fragility of the humid tropical environment and how to rationally exploit it 
so that It can be utilized on a continuous basis. 

c. Institutional 

The major limitation on the rational development of ecua
dor's forest resources is institutional. The public and private sector orga
nizations vhich work in the forest sectors (1) lack the institutional cpac
ty to effectively address the issues and problems of the sectorl and (2)do 
not adequately coordinate eftorts to make optimal use of the human and finUn
cial resources which are available to them. 

Th Ministry of ASriculture' NAtional Forestry Program
(PH?) by law ta responsible for establishing forest sector policies and for 
coordinating with other forest institutions to develop the sector. It is the 
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only institution with functions relating to all aspects of forestry including 
national parks, protective forests and matters related to natural areas and
 
flora and fauna as well as to management of productive forests and to refor
estation.a-ThePNF hasa.staff of-68profestionala.and.l04&technical-.-._
 
personnel. It has a budget of approximately $8.0million per year. Although
 
its current organizational structure is theoretically adequate to permit the
 
implementation of its mandated responsibilities, the assignment of its staff
 
must be rationalized and the quality of its human resource base upgraded
 
before it can carry out its reponsibilities effectively.
 

Currently, the PNF devotes a major part of its resources to
 
the execution of rather minimal reforestation activities. In 1981 it refor
eated 3,600 hectares, or 35 percent of the acreage which it had programmed.
 
Twenty of the PNF'S 68 professionals and 38 of its 104 pertos (forestry tech
nicians) work in this program while 57 percent of its 1782 budget is dedi
cated directly or indirectly to reforestation activities. Another significant
 
portion of its resources is devoted to forest management. Approximately 14
 
professionals and 41 technicans are involved in forest management activities.
 
In addition, 34 professionals and 21 technicians are assigned to such func
tions as training, research, and management of natural areas including protec
tive forests and national parks.
 

In addition to the PNF a number of other institutions work
 
in the forest sector. However, none has a broad-based approach with respect
 
to the development of the forest sector. Several regional development insti
tutions and one specialized forestry Institution are implementing reforestion
 
activities in the highlands. They have:little or no technical capacity in re
forestation. The PNF provides them some technical expertise on an Intermit
tent .basis. Only E1DEFOR (Empress.de Desarrollo Forestal), a mixed enter
prise, has an adequate in-house technical capability in reforestation matters.
 
Only one private sector Institution, Aglome:ados Cotopaxi, a particle board
 
manufacturer, has initiated reforestation activities (on a small scale) in the
 
Sierra.
 

in the humid tropics, the only forest management/reforesta
tion accomplished to date, except for small acreages in balsa and rubber plan
tations, has been on a very small-scale experimental basis with tropical hard
woods such as laurel and cedar. These activities have been carried out en
tirely by private enterprises. Firms which utilize balsa and rubber as raw 
material provide some technical assistance to small commercial farmers to grow 
these trees on a plantation basis. The tropical hardwood trials are being 
carried out by wood industries on their own land or in conjunction with colo
nists. These enterprises, which have an enlightened self-interest to assure 
future supply of raw material for their industrial requirements and/or for ex
port, nevertheless lack technical expertise in forest management and refor
aeration, To date, no public sector institution other than the PN7 has at
tempted to implement these types of activities in the humid tropics, although 
a number of regional institutions have demonstrated a strong interest in pro
moting the rational utilization of the forest resource in the humid tropics,. 
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The PNF shares responsibility of the watershed management
function of protective forests with the Ministry of Agricu:Lture's Soil Conservation and Regionalization Programs (PRONACOS and PRONAREG) and with the Ecuadorean Hydraulic Resources Institute- (AltNEH) Ahoughall-of-the ae.agencies

-'--Ae- o d -n -e t,In'-an-dd r t -te -es certaini legally mandated responsibilitiesfor the management of watershed, none presently has an institutional capacity
* 
.. to implement field activities in this area. 
 The National Forestry Program has
two professionals who are responsible for protective forest-watershed manage

ment activities. The Soil Conservation Program was established In 1981 and isonly now becoming operational. INERHI'a small watershed management unit has
to date not yet demonstrated an effective watershed management planning capacity. That is, none of the institutions responsible for aspects of watershedmanagement (protective forests, soil, water) has an operational capacity to 
plan or implement such activities. 

Despite the proliferation of public and private sector entities which currently or potentially have a role to play in the prod.ctive orprotective functions of forestry, the institutional capacity to plan and implement forest sector programs is very weak. Further, there has been rela
tively little inter-institutional coordination in either forest production orforesat protectiAn. The PNF's implementation of highland reforestation activities in the past have often placed it in competition with the regional and 

- specialized forestry institutions. In the manasement of humid tropical forests the PNF has tended to assume an adversary relationship with the private
sector enterprises involved in the exploitation of the timber resource. 
In
the case of the protective forest/watershed management activities, only recently have there been manifestations of a desire to cooperate and to pool the very limited resources currently available for this purpose. 

The relationships between the PNF and the other forest
sector institutions results in a highly inefficient utilisation of the private
and public human and financial resources which could be devoted to progrm of
reforestation and of productive and protective forest management. 
That Is,the lack of coordination has not only resulted in Inefficiencies because ofduplication of efforts and a failure to share information, but also has
impeded the forestry development because the dispersion of resources hao

prohibited the establishment of the required critical mass of effort.
 

C. GOE and Ecuadoroan Private Sector Policies and Proarams. 

Both public and private entities are Involved in the development ofEcador's forestry sector. The GOB has undertaken several policy and programatic initiatives within recent months which conttribute significantly to
the future rational development of the forest resource, 
Private ector ifitiatives, primarily by wood product industries interestqd In assuring future

timber supplies, have also begun to demonstrate their real concern for the devolopment of the forest sector by initiating promising reforestation experl-
Ments$ 



GOE Po liie eandI. G i P a-ms 

Both the late President Roldos and President Iturtado made the.__promotIon~of._forest ryprogramean -istsue-t -tho-.1 978-79-presidental-campaign.
The Government of Ecuador, through a series of actions, Implemented In 1981,.
has clearly reaffirmed its strong interest In developing the forestry sector. 

A* Creation of the National Forestry Program
 

InMay, 1981 the Direcclon do Desarrollo Forestal (Di)?) of
the ?.inir'.cy of Agriculture was upgraded to the status of a Program. Within
the MAUS structure the new Pro; rama Nacional Forestal (IN?) not only has substantially Increased responsibilItIes for guidilg the development of the for
estry sector but Also has an increased budget and expanded administrative 
autonomy. 
The PNF's budget for 1982 of 208 million sucres represents a 25 
percent increase over the amount budgeted for the DDY in 1981. 
 Administra
tive, financial and legal departments have been created or strengthened within
the PNF since its transfomation from a Directorate to a Program. The IN? nov
has an administrative structure which will permit it to carry out itsew le
gislative mandate. However, personnel reassignments and training must occur 
before this structure becomes fully functional (See Annex IX for an institu
tional analysis of the National Forestry Program), 

b. Promulgation of a Comprehensive Forest Law 

A comprehensive Forestry Law was passed by the Icuadorean
* Congress and signed by President Hurtado in August 1981. The law not only


provides significant tax incentives for afforestation/reforestation

activities, but also provides the legal base for a rational use of the forest 
resource. It specifically deals with the following topics National Forest-
Patrimony, Protective Forests and Vegetation, Private Forest Land# and
Forests, Forest Plantations, Forest 4anagament and Utilization, Control and
Transport *if Forest Products, Training Forestry leeearch,and Incentives (for
the Private Sector), Forest Industries, Administration of the Patrimony of
Natural Areas, Conservation of Wild lora and Fauna, and Financing. It sets 
broad policls, Authorities and responsibilities in the subject areas and 
grants to the Ministry of Agriculture (and, consequently, to the National 
Forestry Program), a sost adequate cherter for coordinating the development of 
Ecuador's forest sector. 

c. Creation of EDFOR 

The Zpres do Doearrollo Forestal (END4FOR) was legally
established In 1981 (ithough it had begun operations In 1980). It was 
created through the efforts and financial backing of the Banco Regional do Fo
mentor Ecuador's agricultural development bank. vtiRO io now completing r a
second forest planting season and has reforested approximately 2,800 hectares
in highland Ecuador, principally in Chimborazo Province. There is a question
ofelDIFO1's financial viability since it will have no assuredl continuous 

http:inir'.cy
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income until its Initial plantations begin to be harvested. Never- thelems, 
it has demonstrated a substantial (and flexible) operational capacity and has 
been able to jointly implement afforestation/reforestation activities with 12 
highland communities and cooperatives during the past two years. MM4DEFOR has 

-demona t rated -a potantialf or -bacoming-a signif icant lead -- or theinstitutIonI 

implementation of effective afforestation/reforestation activities in highland
 
Ecuador, 

d. Inclusion of Forestry Activities in the 1980-1984 National 
Development Plan 

development. 
The National Development Plan gives high priority to rural 

With regard to forestry, the Plan identifies environmental de
gradation, particularly deforestation, as amajor problem which must be con
fronted in the near term. Six afforestation/reforestatlon projects, valued at 
1,777 million sucres, are included in the Plan while 142 million sucres are 
included for the protection of natural areas. Without question the objectives 
of the Plan related to forestry as well as to the other programs delineated in 
the Plan will only be partially fulfilled during the quinquenium. Neverthe
less, the primary significance of the Plan is that it has investment priori
ties which are the result of a conscious planning process and which, to a 
great degree, are being maintained. 

e. Other Public Sector Institutions
 

A number of semi-autonomous regional governmental units are 
engaged in the development of Ecuador's forest sector. Several of these Ins
titutions -- the Pichincha Provincial Council and regional development agen
cies such as CREA and PREDESUR operate without significant coordination with 
the National Forestry Program, Others, specifically the Integrated Rural De
velopment (IRD) projects, rely directly on the PNF to provide specialized 
technical inputs to carry out programed activities. Regardless of the 
currant degree of coordination or collaboration between the PNF and the other 
institutions, they represent z significant potential source of additional 
financial resources and, often, human resources that contribute to the 
development of Ecuador's forest sector. 

2. Private Sector Initiatives 

A number of private sector institutions have demonstrated their 
interest in the rational development of the forest sector. For the most part 
these are wood products industries which have realized that their long term 
economic interest o in the implementation of a sustained yield management 
approach with regard to the forest resource. (While the bo-mass which 
remains t the humid tropics of Esmeraldas Province and, especially, in Ecua
dor's amasonian region is tremendously large in volune, the economically 
utili able volume of quality tropical hardwoods Inmuch more limited and, by 
some projections, will be exhausted before the year 2000.) These industries 
have begun sul-,scale experimental activities in order to begin to develop an 
adequate future supply of roundvood, INDBSA# a plywood manufacturer, has 
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established a nursery and has begun to reforest an area of1600 hectares in the 
humid tropics of northwestern Ecuador with high value tropical hardwoods . 
CODESA, another plywood manufacturer, has made an Initial attempt to implement 
-an-agrorforastry. program _on. 320 hoc tares__.Its_,, ore stoQPcessiQoLwhieb _hav-_ 
been invaded by colonos. In both instances the experiments have suffered'from 
a lack of adequa~te_ tenical knowledge about the species which are being uti
i$Lzed. In an effort to overcome this lack of technical knowledge, several of 
the private sector forest products industries have recently joined together to 
establish the Corporacion Forestal Juan Manuel Durini, a non-profit organiza
tion which will be dedicated to silvicultural research and reforestation ac
tivities. However, it has not yet initiated any significant research activity, 

The Fundacion Natura (Nature Foundation), a non-profit environ
mental organization founded In 1978 has, with support from A9ID., been In
volved in a number of forestry-related activities. It has done an environ
mental profile of Ecuador which contains an extensive analysis of Ecuador's 
forest resources. In addition, It has utilized a mall amount of AoZeD. fund-
Ing to Initiate forestry activities with two Indian comunities In Imbabure 
and Chimborazo provinces and has just signed a grant agreement with the Inter-
American Foundation to expand this activity to 25 additional comunities. 
Finally, the Fundacion Natura has implemented an Important consciousness
raising campaign with regard to the need for environmental conservation In 
Ecuador* This campaign, which has been supported through an 0P0, has focussed 
on Issues such as deforestation. This Foundation t vell-positioned to play a 
key role In mobilizing support for the rational development of Ecuador's for
est resources and has demonstrated a strong Interest In doing so. 

Do Other Donor Activities 

1. International Donors 

International donors have been working on Ecuador's forestry 
sector for approximately 25 years. The bulk of other donors' past activities 
has consisted of forest inventory and forest use studies. These studies, 
howver, hava gunurally not been followed up by actions which were recommended 
In the studies because of the lack of adequate human and financial resources 
and of an appropriate tnstLtutional structure which would permit such 
actions. The major international donor has been the United Nations Food and 
Agriculture Organisation (FAO) which has assisted the 13N7e' predecessor 
agencies In sever- al forestry related projects, It has provided technical 
and other assistance to establish a forest sector training and research center 
at Conocoto in the highlands near Quito and a humid tropical forest 
experimental station at La Chiquita In Ismralds Province. Although these 
institution building activi- ties have made a positivo contribution to human 
resource development to meet forest sector needs, their impact has been 

* : hampered by their limited funding. They have been unable to thie" a 
"critical mass", SpeeLfIcally, FA0 tech- nical assistance has lacked 
complementary funds to carry out research and field demonstration activities* 
YAO ti not currently providing assistance to the forestry sector nor does it 
plan to provide assistance In the near taerm 
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The Inter-American Institute of Cooperation for Agriculture
(UICA) has been providing technical assistance to the National Forestry Pro
gram through its land and water'use unit. Recently, this assistance has been* 	 focussed on the elaboration of Ecuador's new forest. legislationandts regu

- i: on, ; also providedZICA- 4a- tralning to Ecuadorean foresters at CATIE in 
Turrialba, Costa Rica. 

The Inter-American Development Bank (IDB) and the World Bank
(IBD) have actively supported Ecuador's recent development efforts, through
financing of hydroelectricity projects such as the Paute watershed, a
multi-purpose river basin development project, and integrated Rural
Development projects. Neither the IDB nor the ITRD has allocated funds
adequate to address the negative environment- a factors which affect these

projects. Although Integrated Rural Devel- opment projects financed by these
institutions occasionally contain forestry components, these.have been limited
in scope. Neither institution has directly financedforestry projects. The
IDB Is considering a proposal from ENDEFOR to finance a forestry program in

highland Ecuador which would focus on pine plantations which could be utilized

for industrial purposes (primarily pulp and paper). Nevertheless, a minimum
of two years.will be reqired to develop, approve and finance this project.

The IBRD's Forestry Sector Policy Paper is consistent with the type of
forestry development which is proposed as an outcome of this project andfuture assistance in forestry could be forth-coming once Ecuador has
established an appropriate policy and institutional framework. 

The PAS has conducted a number of regional planning studies based on a multi-purposo river basin development methodology. It is currently providtng an expert in this field to the Ecuadorean Hydraulic Resources Institute 

2. Other Bilateral Donors 

The Belgian Government has received a request for technical andfinancial assistance for an afforestation project in the highland patios ofthe Palmira area In Chimborao Province. The purpose of this projec~t vhch
is not yet being implemented in the field, is to control wind erosion andprevent desertification in this area. This activity would be carried out inconjunction with the Gusmote ID project. 

The National Forestry Program has requested assistance from the
Federal Republic of Germany for Improving tree harvesting and smell sawmilloperating methods in tsmeraldal Province. The project is not yet being inple
meted. The Federal Republic of Germany also provided forest technicians who
conducted species trials in highland Ecuador between 1976 and 1980. 

Although it is not currently providing assistance to the forest 
4 -sector, Great Britain provided a substantial amount of technical assistance

and equipment to carry out a large number of species trials in the highland
and dry coastal regions of Ecuador during the 1970's. 
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A common characteristic of these bilateral assistance efforts is 
that they are conducted on a short-term basis in isolation from the intended 
beneficiaries and outside of the existing institutional framework. As a con

-- sequence little reliablo inf ormation-has- been generated-because-of the short 
project life and the preliminary information which may be generated as a 
result of these efforts is not disseminated to forestry sector technicians or 
to beneficiary groups. 

3. Other U.S. Government Efforts
 

In 1961 an A.I.D. loan program helped establish the Ecuadorean 
Military Geographic Institute (IGO) through the provision of e building, 
equipment and other support to prepare aerial maps and natural resources 
surveys. This was followed by a 1963-1966 technical assistance program of the 
Inter-American Geodetic Survey (ZAGS) funded by A.I.D. to help establish a 
Natural Resource Division In IGM for undertaking land use and land capability 
surveys, cataloging natural resources data, mineral surveys, and carrying out 
natural resources studios in areas such as the Guyase River Basin. After 
1966, advisors from ZAGS and OAS continued much of this work and in 1978 the 
tGOE created a Remote Sensing Unit (CLIRSEN) as an autonomous agency of IOM to 
expand the natural resource inventory work initiated with A.I.D. funding in 
the 1960s. 

In addition to A.I.D., two other U.S. governmental institutions 
are currently supporting the developmaent of Ecuador's forest sector. The 
Peace Corps has been providing volunteers to work in forestry for more then 
ten years. These volunteers work with the National Forestry Program. There 
are currently 16 volunteers working in such activities as nursery development, 
watershed management and plantations. An additional 20 volunteers are sched
uled to begin working in forestry activities in December, 1982, The Peace 
Corps Volunteers will play an important role in carrying out many of the field 
demonstration activities. Because of the effective manner In which the W 
has utilized PCV's, USAID and Pas Corps/Euador have agreed that the PXIl 
will coordinate the activities of the PCV's with project activities; a formal 
agreement between A.1.D. and Peace Corps on this matter is unnecessary. The 
Inter-American Foundation (A?) has recently signed an agreement with the Fun
dacion Nature to expand its community forestry promotional activity which Ttr 
began with assistance from USAID's Special Development Activity Fund. The IAF 
will provide $225,850 to finance projects in 25 indigenous highland comuui
ties. 

I. USAID Country Development Stratesy. 

The A.I.D. program in Ecuador is designed to assist the country to 
promote economic grovth with equity and to address some of Its highest priori
ty develomeat problems: extessive rural and urban poverty, stagnating ari
cultural production, rapid population growth, growing environmental degrade
tion, and the need to rationalise use and Increase availability of snarly re
sources. Forestry is an approved sector within USAID's COM. 
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As indicated in the CDSS, Institutional, technological, and human re
sources constraints most often limit Ecuador's ability to solve these pro
blems. USAID's strategy Is to strengthen Ecuadorean institutional and tech
nical capacity so that the country can mobilize Its own resources and direct
 
t hem nver-an extended-period-of-time towards solving-ts-own-problems.--

In accordance with this strategy, USAID seeks toi (1)encourage
 
changes in policies and resource allocation by assisting Ecuadorean institu
tions to better analyze complex policy and planning issues; (2) support tech
nologles to Increase Ecuador's capacity to meet the needs of Its low Income 
families; (3) strengthen the institutional capacity of Ecuadorean instLtu
tions to impLement development programs; and (4) strengthen progressive ale
mnte of the public and private sectors so that they can address better the 
country's critical development problems. Several priority areas for USAID 
support have emerged and evolved within this framework, beginning with conver
sations with late President Roldos In Washington shortly after his election 
and supplemented by a continuing dialogue with key 001 officials, Including
 
President Hurtado both in his current capacity and tn his former role as Vice-
President and head of CONADE. These priority areas are reflected In USAID's 
project portfolio.
 

USAfD's project portfolio may be divided into two distinct stages. 
The first stage involves the resumption of the A.I.D. program In Ecuador In FY 
1980 after a seven year phase-out period. The major focus of this first phase 
has been institution buildLng and technology transfer related to the GOI'e 
rural development efforts. To date, some five projects, vith total LOP AsIoD. 
funding of $29.3 millionhve been approved. The activities beiSn financed 
involve agricultural development and health delivery services to support the 
GOS'# Integrated Rural Development proSra a Title X11 program to sslt with 
the transfer and adaptation of rural technologies key to the Improvement of 
agricultural production and productivIty; improvement of the Ministry of Ari
culture's capacity to carry out a campesno training prograu and development
and promotion of low cost renewable energy technologles suitable for replica
tion In the rural sector, together with development of an Institutional ca
pacity to promote enerSy conservation and imoroved energy sector policies. in 
addition to these activities, a $5.0 million loan add-on to the Title X11 pro
gram and a $25 million 8G to extend low cost housing programs to secondary
cities are being developed to FY 93. Finally, a number of OPO's to VO'e 
have been financed in the USAID's start up proSram, including an environmental 
conservation activity being implemented by Fundacion Nature. 

Stage two of USAIDIS proram viii involve promotion of revenue genera
tion And privet# sector development progreas. UIAZD is carrying out a study 
of private sector development problems and opportuitese. The study will form 
the bess for a CO update that to scheduled for the end of CY 1982. Smul
taneously, USAID to developing two projects for vhtch needs have already been 
identified. A small grant he been awarded to finance the study of unAGement 
traning needs in the private sector. Depending on the outcome of th iudy, 
a PID to tentatively scheduled to be submitted in the first quarter of IT 
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1983, Also, USAID isworking on a PID for an FY 1983 revenue generation pro
ject aimed at improving the GOE's capacity to develop its oil resources, in

provt tax and customs administration, and upgrade municipal finance
 
administration and planning.
 

The Forestry Sector Development project isa logical transition 
between the first and second stages of USAID's country development strategy. 
The project represents an important initial step in the implementation of the 
second phase of USAID's country development strategy. An explicit and impor
tant part of the project's strategyis to (1) encourage expanded private sec
tor involvement in forest management and reforestation activities in Ecuador 
and (2) to promote development of an enhanced public sector capacity to sup-, 
port private sector initiatives in these fields# Accordingly, the project 
will provide a model for the development of future collaboration between Ecua
dor's public and private sectors., It will also be an excellent point of de
parture for USAID's new emphasis on private sector development. 

Moreover, the project directly complements a number of activities that 
are being carried out under phase one of USAID's strategy. A major alo- ment 
of the first phase is to assist the COE make operational its integrated rural 
development mechanism. The Integrated Rural Development Secretariat, an 
office within thu Presidency of the Republic, is responsible for designing and 
implementing some 17 IRD projects located in different areas of the country. 
The 0 's strategy is based on its conviction that carefully selected re
sources and services must be concentrated in specific geographic areas in 
order to break up Ecuador's centuries old patterns of rural poverty. In sup
porting this strategy, USAID's approach is to strengthen GOE institutional ca
pacity as well as to provide for the investment requirements of specifically 
selected lID projects. Under already approved loans and grants, A.I.D. Is fi
nancing:
 

-Technical assistance for the GOE's Integrated Rural
 
Development Secretariat; 

- Financial and technical assistance for Implementing agricultural 
production and primary health care delivery in two lID subprojects 
located in the Central Sierra (Salcedo inCotopaxi Province and 
QuimiaS-Pentpe in Chimboraso Province) and one lID subproject (Jipi
japa In (anabi Province) in coastal Ecuador; and 

- jmesino training in the above three lID projects as
 
welllasin othelr COB lD projects.
 

me forestry Sector Development project will provide the resources 
necessary to redefine and to carry out appropriate reforestation activities in 
each of the three lID projects bolns supported by USAID. It will also 
strerngthen the COE's capacity to plan and support forestry components of lID 
and other rurAl development activities in general. Equally important, the 
project will build a PN that will encourage and foster a private sector ca
pacity to, contribute to rural development through productive forestry activi
ties. 
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the Rural Technology Transfer System project in assisting the Ecuadorean Government 
to address two major constraints of the rural sector: 
inatitutional weaknesses and the lack of technologyapproprite.for.mll
 
-+armes. 
 ytheend ofthe.project, •the +RTTS is expected to be capable of:
(1) identifying rural development problems and determining rural development

priorities, (2)providing top-level support for and coordinating subprojects

aimed at finding solutions to priority agricultural/rural development

bottlenecks, (3) Identifying appropriate sources of external and internal

technical expertise for the subprojects and channelling such expertise to
participating Ecuadorean rural development institutions, and (4)identifying,
mobilizing, and financing sources of technical training, both within country

and external, to support the subprojects. The RTTO project is managed by the

National Council on Science and Technology (CONACYT), and the project Is
currently being implemented through an AI.D. $5.3 million grant. 
Although no
specific forestry subproject is included in the project# the Small Farmer

Research and Adaptive Development subproject (IDAPA) will 
 have a direct
linkage to the forestry project through its agro-forestry activity which willbe implemented in the humid tropics and the Soil Conservation and Management

subproject (COMSA) will be closely related to the environmental protection

(watershed manaSement) component of the forestry project. 
An add-on loan for
$5.0 million was authorized In FY 1982 to expand the activities of the RTTS.

The increase includes, along 
with the expansion in soil conservation
activities, other environmental protection subprojects such as Integrated
plant protection and support for a national resources planning unit to be
 
established in CONADE.
 

The Alternative Energy Development project has as main goales (1) toencourage more rational use for energy resources In order to improve Ecuador'sability to meet the energy needs of its population, and (2) to address betterthe onery needs of low income Ecuadorean families, particularly those Inrural areas. To contribute to these goals, the project is strengthening the

National Energy Institute's capacity to conduct and influence overall Cos
 energy planning and to promote the development and dissemination of nonconventional energy technologies appropriate to Ecuador. The demonstration ofnon-conventional enerSy technologies will include small mini-hydroelectric
facilities, more efficient wood-burning stoves, solar water heaters biomas
 
generators and other technologies. Some of these activities will influence
the use of firewood and the making of charcoal. At the same time, the proposed forestry project will encourage the rational use of forest resources and
watershed protection and management which means an adequate provision of

fuelwood and charcoal without depleting the resource.
 

Fundacion Natura's environmental conservation project has three majorcomponents: () research and field surveys concerning environmental deterioration in selected areas of Ecuador; (2) dissemination of the results of suchresarch through the different media--the press, film presentations, et.-to
.ensitise the public opinion on environmntal isusl and (3) lecture presentations and roundtable discussions with key opinion leaders to Influence the
formation of environmantal public policy; Pundacion Matura has also preparedan Environmental Profile of Ecuador and hsissued imny press releases. As a consequence, a public awareness of enviromental setters is starting to eierge. 
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Thus, while the Forestry Sector Development project proposed herein 
represents a logical transition towards a strategy that viii focus increasing
ly on private sector Involvement In the development process, it also relates 

..........
|directly,_to_ nd .s-upport's., existing and _onoing _.USAlD_ prjectasin.i.Ecuador.-_ 

F. Project Model
 

There is a lack of technical knowledge about proper species develop
ment and forest management practices appropriate for Ecuador. This Information 
is needed if the country is to Increase the benefits that can be generated
from this resources There ts a lack of experience In dealing successfully
with the socio-cultural factors that often impede reforestation. Yet# these 
factors must be considered In the design of forestation technologies suitable
 
for massive replication throughout Ecuador.
 

Rather than supporting large scale forestation activities at this 
time, USAID has opted for an institutional strenthenilg project, consistent
with its overall program strategy. The project will upgrade Ecuador's 
capability to develop and manage its topeet resources. It vill develop and
disseminate technoloSes which are appropriate to the requirements of 
Ecuador's forest sector, including the needs of private enterprises in the 
sector. These technologies necessarily must correspond to Ecuador's geogra
phic, climatic and geological conditions. 2hey must also be compatible with 
Ecuadorean social, economic, and institutional realities. Thus, the project
will help provide the basis for more massive resource transfers from domestic 
or external sources for future major forestation activities. 

Because there is a severe lack of technical knowledge and practical
field experience in most aspects of afforestation/reforestotion a major sle
ment in the institutional development model of this project is the Leplementa
tion of a process learning approach with regard to the development of the for
est sector. This learning process or learning by doing approach relies to a 
certain extent upon trial and error in order to develop both the technologies
and the institutional mechanies will permit the effective development of 
tcuador's forest sector. 

The institutional development of the Ministry of Agriculture's Ua
t.o"64 Forestry Program (PNH) through the process learning approach t cru
cial, given the PN7'l central role in the sector. The structure and functions 
of the National Forestry Program, established in 1981, will be modified to 
strngthen its role as a coordinating/support institution that can act as a 

.- catalyst for the efforts of private and public seator institutions which in
plemant forestry projects. Its planning, project desen, research, informas
tion, dissemination, and technical assistan functions will be emphasised.
Diret Involvement in planting will be gradually deemphestsed. Personnel re

' assigmewnts vittn the PHI vill occur to implement this change in fuetion. 

i~iiiii 
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These changes in functions will mean that the PN7 viii become more of
A service organization which provides technical Information and support ser
vices to those institutions interested in carrying out reforestation and/or 

.. foratsanasgmnt activities-(regional developuent-organizations -,Integrated'
Rural Development projects, private enterprlses, cooperatives, counity or
ganizations, etc.) The participation of a vide variety of private and public
institutions to Implement forestry programs will mobilize substantial In-place 
resources. In particular, the involvement of private forest product indus
tries In reforestation to produce future supplies of roundvood for their en
terprises will be encouraged provided they are able to work within the exist
ing social franework of the areas In which reforestation activities are Imple
mented. 

An essential feature of this project's Institutional development model
is the encouragnuent of effective collaborative working relationships between 
the PS? and othec Institutions Involved in forestry related activities. The 
project will provide asmple opportunities for Pl e to work with these instLtu
tions in the planning and implementation of project activities. The long 
range benefits of forestry sector institutions learning that they can work to
gether rather than at cross purposes is a necessary prerequisite in order for 
the sector to be developed rationally. If the PNY can effectively provide the 
necessary technical support to these institutions, these resources will be 
utilized in a more efficient, effective manner. The forestry sectors absorp
tive capacity should be substantially increased and resources should be 
mobilized from ocher donors which until now have been hindered in their 
resource transfer efforts by the weak institutional and technical bases of 
fcuadorean forestry entities. 

The process learning approach to the Institutional development of Pff
vill require that a number of field level activities be carried out. Such ac
tivities will provide practical heands-on" type of experience not only to test 
or demonstrate appropriate technologies, but also to demonstrate the benefits 
of inter-Institutional cooperation and coordination. When carried out at an 
appropriate scale, these activities also will bring about concrete accomplish
sente and responses to serious needs. In turn, such accopltlheents will pro
mote an institutional self-confidence and a maturity among the forestry sector 
Institution#. 

Thus, the proposed Institutoml development model Includes a series 
of carefully designed subprojects for field level implementation which are 
themselves part of the learning process. The detailed project description of 
Section It below categorizes and Identifies specific subprojects. Moreover 
the project has the flexibility to adjust and revise specific subprojects - 4 
add nwa ones as expertence t gained thereby reinforcing the Institution 
building process. Similarly, the Institutional capacities developed under 
this project must be able to deal effectively with Stuador's three distinct 
8eographic/climatic feons with respect to forestrys the highlande (SIo!!.,
the arid coastl and the humid tropics, including the ortbvstern oae--
the Amazonian bain (Orients), These regions present significantly different
social as ell as naturlenvIronente. Accordingly, the field activities 
planned under the project will necessarily vary from one relion to another. 
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Under the now Forestry Law, the PN? ismandated to work with and 
through other public entities and private organizations. Therefore, the pro
ject's institutional development model is akin to an Intermediate Credit In
stitution (ICI) approach. In effect, the project will provide: (a) technical 
assistane,t raining. andsothersupport., to- improve._PNF_Is..n tI utioalcapai
ties; and (b) a technical/financial mechanism within PN? for identifying, de
veloping, and implementing or arranging for the implementation of forestry ac
tivities. 

The project's model is similar to an ICI approach in another respect 
as well. The resources being provided under this project should be considered 
as an Initial tranche. With improved institutional capabilities, PN7 will be 
able to mobilize other external assistance. A future follow-on tranche of fi
nancing, as with 1CI's, is also tentatively planned as part of USAID's long 
term strategy. 

As indicated in Section I above, USAID intends to increase its direct 
activities with the private sector. Private sector initiatives, with emphasis 
on export promotion and diversification, will ,be encourged and stimulated 
under these future projects. Potentially large and lucrative export markets 
exist or can be developed for products made from cuador's fine tropical hard
woods. Internal efficiency of wood utiliztion can also be improved. 

The project being proposed herein will initiate linkages between 
public and private sector forestry institutions. The development of a mature, 
self-confident PIN will further enhance positive public sector attitudes re
garding private sector forestry activities. USAID envisages that a future 
follow-on tranche may be appropriate tot (a) consolidate the progress of the 
institutional development expected under this project; and (b) promote private 
sector forestry initiatives which will be generated by this project as well s 
those related to the industrialiation and export marketing of wood and wood
based products. 
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11. 	 PROJECT DESCRIPTION 

A* 'Project Goal and Purpose-----


As deacribed in the Logical Framework Included
of the project Is to 	 as Annex II, the goalincrease the productive use of Ecuador's forest resourc.. 

The 	 purpose of the project is todorean 	 strengthen the capacity of Ecusforest rector Institutions to undertake afforestation/reforestation activities and to manage productive and protective forests* This 	purpose vill
be achieved '.%vg (1) strengthening
moblies coordinate, 	 the National Forestry Program's capacity toand p'ovit.e techaical assistanceI n support of otherprivate and public sector Institutions engaged In forestry activities; (2)Inplementing a program of productive forestry field demonstrations which Includes a siSnificant amount of applied research; and (3)developing the GOE'scapacity to develop and implement management plans for critical watershedswhich are Important for the protection of major economic resources. 

The project addresses major U.S. Congressional and AI.D. policy
concerns related to the development of forestry activiti 4sp deforestation ofhumid tropical forests and environmental conservation. rhese 	concernshighlighted In 	 areSections 103(b)(3) and 118 of the Foreign Assistance Act,Section 103(b)(3) authoriges assistance for 	forestry activities with emphasison agro-forestry, reforestation, protection of watershed forests, and moreeffective forest management. Section 118 emphasizes the importance of
properly managing tropical forests to provide a sustained source of fileswhile reducing their destruction. Activities included in the project willstrengthen the technical and Institutional capacity of Scuadorean institutionsto implement forestry programs of the type indicated in the Foreign Assistance 
Act. 

The 	 project also Implementsministrator Rclherson in 	
recent policy guidance provided by Ad-March 1982 testimony to the ConSress on the natural
resources problems In developing countries, 
This 	testimony stresses the inportance of building the Institutional capacity within the LCs 'to solve theircritical environmental and natural resourcoe problems, particularly tropicalforest cover, soil erosion and the extention of crop lands. 

I. Description of ProjectActivities 

1. 	 .citutional Develo pment of theNational Forest Program PUY) 

a. 	 Introduction
 

The National Forestry Program 
 (PFM) 	 Is the national levelentity responsible for developIng forest sector policies asning and Programing forest sector activities. I 
well as for plan

ts the only Institutionwith 	functions relating to all apects of the forestry sector Including national parks and protective forests as well as afforesteaton/reforestatIon andmansgmnt of productive forests. it Is in charge of administering lousador'spublic forests which cover more than eighty percent of all forest land in thecountry. 
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Because of this wide range of responsibilities and geo
graphic diversity, the PNF can best use its limited human and financial re
sources by playing a coordinating, support, and technical assistance role
 
rather than attempting to implement a wide variety of forest sector related
 

,,--activities.. This-project..will .provide.-resourceswhchhachraere.channelled,-oto.... 
through the PNF to help develop its capacity to mobilize resources of other 
Institutions. Specifically, the project will strengthen the PNF's capabili
ties in: (i) the planning and programming of productive and protective forest 
activities; (ii)coordinating research; (iii) the dissemination of technical 
information; and (iv) the provision of technical support for forestation and 
for productive and protective forest management activities. 

b. Outputs
 

(1) Enhanced Planning and Programming Capability - The 
PNF's planning and programming capability will be strengthened. Currently, 
tho PNF lacks the capability to carry out indicative planning functions cru
cial to the rational development of the forestry sector. For example, there 
ia no mechanism to estimate supply and demand for roundwood and other forest 
sector products. Yet, this function is key to the establielent of overall
 
priorities which must be based on reasonably good estimates of future demand
 
and supply, The PHI is not an omniscient, centralized forestry planning and
 
implementation institution. It has little authority and no budget control
 
over the national and regional Institutions which engage in forestry activi
ties. Given this reality, the most efficient way to influence foroist sector 
activities is for the PNH to sponsor studies that provide the informacion 
necessary for forest sector institutions to plan their activities and to 
assist other private or public sector entities to design good projects. In 
this mannerp the PNF can orient and, by participating positively in the design 
of specific activities, prioritize actions and programs executed by other en
tities. 

Through technical assistance and training, a modest macro
planning capability will be established within the PNF to facilitate indica
tive planning and project design. The personnel of the PNF's Planning and
 
Evaluation Department will be trained in macro-planning and$ particularly, in 
project design techniques. Practical training courses in project design will 
be conducted for the chiefs of the PNF'I district offices. The project will 
finance the installation of a micro-computer to enable the PY to improve its 
data analysis and management capability for the planning and programming of 
forest sector activitieso. In addition, the project will finance a series of 
studies in which PNH personnel will collaborate vith contracted consultants or 
other specialized personnel. Specific studies to be financed include, an up
dated and revision of an existing study on Ecuador's forest industries'poten
tial and an evaluation of Ecuador's existing forest plantations.
 

(2) Research Coordination Capabilit - A capability to 
coordinate fi,)restry research will be developed withLn the PINt Research and 
Training Dapartment. Although the PNF cannot by itself undertake all the 
sLlvicultural research necessary for the sector, itcan play a catalytic role 
in mobilizing such research and In disseminating the results. Specifically, 



-24

the PNF will enter into cooperative agreements with other public and priva e
 
Ecuadorean institutions to implement research activities whiqh have been iden
tified either by the PNF or by the cooperating institution._/ The PNF will
 
share in the costs, monitor the research, provide specialized research assist
ance and facilities, compile research results, and disseminate the research
 
findings. To carry out such a role, the PNF's own Institutional_ capacitie
mut-e-teghte*tr~h h-p6isin-f.... tea-chnical1 assistance
 
and necessary equipment.
 

Two PNF professionals will be trained in forest patholog7

and forest entomology, respectively. Laboratory equipment for these special
ties will be installed in existing facilities at the PNF's Conocoto research
 
station located 14 kilometers from Quito. In addition, PNF personnel will be
 
given short-term training in forestry field research techniques. A seed bank
 
will be established in existing facilities at Conocoto to allow the PNF to
 
coordinate the acquisition and distribution of native and imported tree seeds
 
for research purposes as well as for general planting requirements.
 

(3) Information Dissemination - The project will establish 
an information dissemination capacity within the INY Research Department's do
cumentation center. Research findings, statistical information and other data 
relevant to the Improved planning and implementation of forest sector activi
ties will be gathered and disseminated. The center will collect information 
relevant to the development of Ecuador's forest sector and will publish It in 
appropriate forms, including a periodic bulletin for forestry sector profes
sionals and technicians and simple "how to" guides for non-professionals en
gaged in forestry activities. Much of the necessary information will be ob
tained from the results of the productive forestry field demonstrations and 
the protective forest/watershed management activities included in this pro
ject. 
 The center wvll sponsor ten two-day technical and informational work
shops to promote information exchange among forestry sector personnel in which 
an average of forty professionals and technicians wll attend. These work
shops will, when feasible, be based on the field demonstration activities des
cribed in project components two and three below. 

(4) Strengthened Technical Assistance/Outreach Capability -
The final major instituton-building output is the strengthening of the tech
nical assistance/outreach capacity of the P0' twenty district offices. Both
 
the professionals (Igenterof forestales) and the technlcLans (pq.lj who 
are assigned to district offices 0111e $Iven the task of pro l echnical 
assistance to groups and Institutions who vsh to undertake forestry activi
ties as a primary responaibility. Job descriptions vill be revised to reflect 
this nov duty. In some cases, personnel will be reassigned within the district 

I/ These applied research activities generally ill be Incorporated as an
element of the productive forestry field demonstrations financed under 
Project component described in Section 11-B-2 of the Project Paper. 
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of fices, A program of on-going, in-service training for the district office 
personnel will be developed and implemented t~o familiarize them with P111's new 
focus. In addition, six district offices will double theirnursery capacity 
in order to meet an increasing demand for tree seedlings. 

tco;urrentl don . y.---i h-the--mp1lemenation-of-. training ..........
du i t-ilb The reassignment of functions and personnel will occur 

and other activities designed to facilitate the transition and with the growth 
in demand for technical and support services from communities and other groups 
interested in reforestion activities. Generally, the small size of the dis. 
trict offices--there are currently 38 professionals and 104 technicians as
signed to 20 offices--precludes a high degree of specialization among their 
personnel. Consequently, the reassignment of functions will consist of a 
shift in emphasis and allocation of time by the district office personnel who 
have a number of responsibilities, rather than the implementation of a highly 
specialized technical assistance/support function. 

Training will focus not only on the upgrading of technical
 
knowledge in such fields as nursery and plantation management, species selec
tion, disease identification, and protective forest management, but also in
 
such important topics as social relations and project design. Training will
 
generally consist of short courses prepared by the line staff of the PNI with
 
the assistance of the long and short tem technical experts provided by the
 
project. The training methodology will emphasize the active participation and
 
"hands-on" field practice by the personnel who are receiving the training.
 

Training courses will be open to personnel from other public or private anti
ties which are involved in forestry, including members of campesino or Indian 
communities, cooperatives or associations as appropriate., Approximately 25 
short courses will be implemented during the project. Course size will gen
erally range from 20 to 30 students. 

The operation of tree nurseries is a key support function 
of the district offices which will become increasingly important in the fu
ture. Currently, seedling production is often a constraint to carrying out 
reforestation activities. As demand for seedlinSs by communities and groups 
interested in reforestation expands, the operational capacity of PNF nurseries 
must be increased. This will be accomplished through nursery management 
training for the personnel in charge of nurseries, through applied investila
tion in nursery management technologies, and through an expanded nursery In
frasatruecture. 

c. Inputs
 

(1)Technical Assistance - A major input into the Lnstitu

* tional strengthening process iothe provision of a long te~ (48 pm) contrac
tor or PASA advisor who will advise the 7 on aspects of its reorgeni-ation. 
The advisor will assist UISAID with the technical monitoring of the project and 
serve as a liaison with USAID. Other technical assistance will be provided as

'followst 4 



- management assistance (5pm) to assist the PNF inits
transition toward a support role;
 
- planning assistance (12 pm) to assist the PNF's planning,

,programmingand.-evaluation. iand-pr desi ia 7 - -------

evaluation;
 

- a nursery management specialist (12 pm) to help the PNF
upgrade its nursery facilities;
 

- a forest pathologist and a forest entomologist (8pmeach) to set up specialized laboratories and provide on the Job training toPNF personnel working inthtae fields;
 
- an information specialist (5pm) to assist the PNF es

tablish an information/data bank and an information dissemination mechanism.
 

Also, the services of an Ecuadorean anthropologist (15 pm)
r will be provided on a part time basis to advise the district office personnel
on how best to interact with groups or institutions which are participants in
forestry activities as well 
as to provide training to PNF personnel and to
advise the PNF on social aspects of specific forestry activities inwhich it
 may collaborate.
 

Technical assistance for this component will be financed
with grant funds and will amount to $900,000. (Annex VIII contains a
detailed
presentation of technical assistance requirements.) Of the amount budgeted
for technical assistance, $440,000 will be used to finance the services of the
long tern contractor or U.S. Forest Service PASA advisor. 
Because the advisor will assist USAID with technical monitoring, funding will not be included inthe Project Agreement, but will be obligated separately.
 

t(2)" a . -
The major training focus will be in-service
training primarily for t'echnilal personnel located inthe district offices.
When possible, the training will be carried out by professionals from the
various technical offices of the PNtF's headquarters. The in-service training
courses will be developed with the assistance of the externa 
 and local technical experts financed by the project. The A.I.D. loan will help finance
local costs of the in-service training as well 
as of the technical/informational workshops. Representatives of other public and private sector groups
and organizations will also be candidates for training ifthey require technical training or additional knowledge inforestry to more adequately carry
out their responsibilities. 
 Items eligible for financing include the salaries
of trainers, materials costs, and per diem costs for trainers and partici',! :/ .pants. . 
pant.
rOther 


training requirements include: 
 (a)Lon?"term
(one year) training inforest sector planning for the head of the PNF s
Planning and Evaluation Department with a concentration inthe design and
evaluation of forestry projects; (b)short-term training for 10 members of the
PNF's central and district office staff inforestry field research techniques; 
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(c) short-term training in project design for five other members of the PNF's
 
central staff, including members of technical departments; (d) short-term
 
training in forestry statistical analysis for the Department's statistician; 
and (e) master's degree training in forest pathology and entomology for two
 
members of the PNF staff in the U.S. or at a specialized third country insti
tution such as CATIE.
 

Training will be loan funded in the amount of $400,000 
while the GOE will provide $150,000 in Lounterpart. See Annex VII for details. 

(3) Equipment and Materials - Loan funds will finance basic
 
equipment and materials needs, including:
 

- A small micro-computer/word processing system and 
duplication equipment and nupplies to assist in the development of the infor
mation data bank and dissemination activities;
 

- Laboratory equipment for the forest pathology and 
entomology laboratories;
 

- Equipment for the seed bank and a small fund to pur
chase sced for research and demonstration purposes;
 

- Equipment and materials for nursery expansion and
 
improvement.
 

A Iiit of entimated equipment and materiali require
ments is provided in Annex VII. Loan fundi.., zor equipment and materials will 
amount to $200,000. In addition, $200,000 f COE counterpart financing will 
be provided for material:i and supplies. 

(4) Additlonal Staff and Studies - The expanalon of the 
PNF' ,, promot ,n.,1, teri:nical ssisnatance and coordination roles can In large 
part be 1chltvVd througi, the Judicious reassignment L.' its current staff. 
Nevectheleuti, :.pecihiitzed ,unctionu in research, training and information 
ay ,:ea,, -.4111 reqt.:rv now persoia.el. The PNF will add two profesionals to its 
re~earh , taff, ais well a a trnining coordinator and an Information 
wanagement tipecalitit In order to cover these needs. The COE counterpart 
cnribution to c,,vC r the add itfon1 peruonnel anmoanti to $150,000. Also, 
$100,,O( ,,. 1(,t itidi W ,I ,.hv II.ed tt, financ, contracts and ,hort term 

ol.lltnt,. to ,.>rry out ,,ttudl., In crullhoiration with members of the PNF'o 
11;! nn, ail Evaiu, in. D.partmeit. Approximately 56 percent of the loan 
fund; will be titt'd t(, tfinance project e'valuation actlvitle.. Fcuntdoroan 
Inftitutfloss will provi d" ouinte.rp,,it funding of $100,000 tor loctl 
contractors, (It, procvesinig, Ptall saliirlie. and materials. 

d. IHdgut for nt I!;ut;:nary Compon, 

The totaI A. .). coiit ri hbut Itog to t hin component I, $1, 10,000 of 
which thi' Jr part F. yrat fitiidd technIcal assistanicV ($850,000) and loan 
funded training ($400,000). I, addLtion, $200,000 in loan funds will bo used 
for eqtlpment nmd isupplies to Implemnt the i'NF . Informat ion dti aomi nat ton, 

http:persoia.el


planning and nursery support functions. The G0 counterpart will total 
$800,000 of which $300,000 illi be for salaries of trainees and now 
counterpart staff and $300,000 will be allocated for local suppliesand 
support services* The sumary budget analysis for this component is shown In
 
table I below, A more detailed budget i presented in Annex VII, 

TABLE I
 

INSTITUTIONAL DEVELOPMENT OF PNF 
(U.S. $000'e) 

AID. 

Item Loan Grant GO Total
 

Technical Assistance - 900 900
 

Training 400 - 150 550 

rquipment and
 
Materials 200 - 200 400 
Studies and Eval- 100 - 100 200 

ua ions
 

Additional Staff 150 150
 

Inflation 200 - 200 400 

10AL 900 900 800 2,600
 

2. Productive Forestry Applied Research and Pilot Demonstrations. 

a. Introduction
 

This component is the major focus of the project, accounting 
for about 70 percent of the total funding, Annex tIU describes these field 
activities in detail, The masnltude of funding for this component is 
essential to fully implemant the process learnin .approach of the projects
First, a wide variety of research needs exist. These Include species
elimination trials, plantation establ'tslment And management techniques, 
disease and insect problems and nursery praticeo. At the same time, it is 
equally important to field test a variety ofi 

- reforestation alternatives (e.g., agro-forestry and on farm 
forestation); 

- institutional arrangements for carrying out needed refor
estation; and, 
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indvidalxtreso techniques that permit foresters to successfully 
relate to individual farmers, comunities# and Indiana whowill carry out re
forestation.
 

Second, given Ecuador's myriad socio-cultural, economic, climtc topogarphic _gaeographic. !and -land-tenuro ¢onditiono.,-there-,utt,.&,-,,- .......
 

relatively large number of research and demonstration activities. Third, the 
field pilots planned under this component are intended to be of a scale that 
will clearly demonstrate commercial viability, Some 10,000 hectares vill be 
planted or managed in these activities. 

In the humid tropics, highlands, and arid coastal areas, 
commercial sized plantations will serve as pilot demonstrations of planting 
and management technologies, while contributing to the production of wood 
products and assisting with soil and water reitme stabilization. In 
conjunction with these demonstrations, applied research will be carried out to 
generate technical information about native and exotic species. The results 
of the applied research will then be transmitted to forest industries, farm
ers, development Institutions and comunities through the Information disse
mination mechanisms which will have been strengthened as a result of the ac
tivities Implemented in the project's institutional development component. 

The productive forestry field demonstrations and applied for
estry research activities will be coordinated by the PN. Although the PN1 
will directly carry out some of the research and demonstration activities, as 
a general procedure, it will enter into cooperative agreements with other 
public sector asgencies, private industries and/or other interested groups to 
conduct a significant portion of the field demontration and applied research 
activities. These cooperative agreements wii1 be designed to meet the ape
cific inter-institutonal circumstances which will apply. They will involve a 
joint contribution of resources and the research results will be part of the 
public domain and will be widely disseminated by the PNY. 

Three basic categories of productvi. forestry field demons
tration activities will be implemented in the hIgande, arid coast and humid 
tropics. These basic categories are plantations, natural regeneration, and 
on-farn and agro-forestry, Plantation forestry Involves tree planties on 
significant parcels of land (ranging from five to several hundred hectares). 
Plantation forestry is afforestation/reforestation where forestry is the 
principal use of the land. Enrichment plantations in the humid tropics are 
plantations of valuable species within existing remnant forests* Natural 
reseneration Is the management of the natural regrowth of native species. on 
tarn forestry (or agro-forestry) Involves tree planting as an activity which 
io undertaken on a complementary basis with agricultural and/or livestock ac
tivities. Species trials are field research trials which test the Suitability 
of different species to specific climatic and soil conditions. 

*In the Sierra and arid coastal areas comertial-ecale models 
for intesrating ultipurpose forestry within a framework of overall comnity 
development will be demonstrated. In addition to increasing the wood supply 
for Industrial purposes this activity would promote afforestation to produce 
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fuei:ood, aid soil conservation/recovery, and serve,&@ windbreaks. The do
monstration will Include pins and ucalyptus but ill not be limited to these 
speciesoa ticpating Institutions,in addition tocommunitygroups, will 

r


include private Industry and' mixed sector forestry institutions (the m rsa 

do Dearrollo Forestal - 01DIFOR), integrated Rural Development projeliT 
Tgloua lD6riproi n Insttutios, - 7 

in the humid tropical lowlands three types of scale experi

mental production models will be d1monstratedi vnatural forest manoment, en
ricuent of natural forests and agro-foreotry They will integrats the Inha
bitants of the the humid tropics whether natives or colon Into an ecolo
gically and socially sound as veil as economically br eanA system of sus
tained yield management of the tropical forest resource base*, Indian associa
tions and cooperatives formed by colono as well as private and mixed-capital 

anizations participate In carryenterprises and regional developmenF il l 
it.S out these experimental activitiess 

be Outputs. 

The specific outputs of this component of the project are 
pilot activities of coemrcial scale that test various Institutional and oil
vicultural schemes for reforestation In the four distinct regions of Ecuador, 
and that serve as demonstrations of replicable forest management systems. Ap
plied research and training activities will be carried out to address the 
major technical and Institutional constraints to Increased reforestation. As 
a result, the project will provide a series of proven tuchnologies and tested 
institutional arrangements between PUY and executing agencies cooperating In 
reforestation projecto. The detailed description of this component Is con
tained In Annex KII# A. and is sumearixed by geographic area below. 

(1) Sierra. - The following reforestation schemes will be 
tested In the Slerras 

(a) Plantation Demonstration Activities - In the Sierra 
three types of plantation demonstrations will be tested* These include pine 
plantations withbnter-cropplng, no species of pine, and eucalyptus with 
varied plantingttachniques. They will demonstrate methods and techniques to 

Increase production of wood and non-wood forestry products, to decrease plan
tation establisteont costs, and to match appropriate tree species v1th site 
characteristics. Approximately 4,000 hectares will be planted under the pro-
Ject. 

(b) On-Yam Demonstration Activities - Seventy-fLve 
farmers will be chosen to participate In a program of on-farm t& a planting 
for the projuction of food, fuel, shade, fodder, and construction wood. Trees 
vill be planted for wind rows, boundaries and live fences. Where appropriate, 
linear plantings across slopeew ill be established with grasses (e.So 
and fruit trees (e.g.0 o4j) to retard soil erosion and produce foddor and 
food. The fasme viii bie-- one to five hectares In ieis. Species of a-

P Pro$*fpu4lj,Htust IN rose$sua rine Acacia JUXI 68 l ig Alue 
e Aind noitvrbruI rin trees i i NI ons rdoi Ti itIhile 

ilar activity within the project ecause previous forestry developmnt has 
previously focussed on the iter the M has a human resource base In plce

which will facilitate thisle l f activity* to additloo, other existing 
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institutional mechanisms, eg., EMEFOR and IRD projects, will Increase the
effectiveness and Impact of the Sierra plantation demonstrations*
 

(c)Natural Regeneration -The PNF will enter Into 25.agreements with Individual landowners or communities to protect selected areas'from fire and grazing for a period of five years. The PNW will-p---------fwill contribute the land and
 
protection. These demonstrations will be on very eroded steeply sloping

landa and generally will not exceed five hectares. 
The importance of these
trials will be to record the type and value of the natural vegetation that
 
grows, and to demonstrate the potential productivity of apparently unproduc
tive land.
 

(2)Arid Coast. - The following reforestation schemes will be
 
demonstrated In the arioast
 

(a) Plantation Forestry -
A total of 500 hectares, in
plots of at least 10 hectares, will be established vith as many as 
 20 communities, using tree species which provide fuelwood (e.g., E. caaldulensis),
fodder (e.g., Prosopis Juliflora) and fruit (e.g., tatarlido). 

(b) Natural Regeneration - Three plots of 25 hectares
 
each of comunity-owned land will be fenced and protected from grazing in the
 
Santa Elena Peninsula. These plots will be studied for five years to collect
data on natural reveetation. 
The same will be done in the Jipijapa IRD project area, in conjunction with reforestation efforts. The pilot areas will be

systematically opened up for graxing, and protected again after animals have
 
grazed for a prudent (as yet undetermined) period of time.
 

(c) On-ram Forestry - On fam forestry in the arid coast
will concentrate on shade trees for coffee plantations in Jipijapa. Approxi
mately 600 hectares will be planted in widely spaced shade tress such as Leu
casna and Guaba.
 

(3) Humid tropics. Humid tropical lowland demonstration activities includes 

(a) Humid Tropical Lowland Enrichment Plantations - Aseries of tour enrichment plantations of about 250 hectares each vill
demonstrated in remnant forests where concessions have already depleted 

be 
themost valuable species. These will be highly controlled, regularly spaced

plantations using species characterized by local high value, rapid grovth and 
relative Insensitivity to competition by other species. These activities aredesigned for relatively large-scale industrial plantations, because of theUsnagesent needs and long-term nature of anticipated returns. The projectwill establish demonstration plots testing four different fast growing
speclesrLaurel, Cedro, Pachaco, and Hascarayl initially on 25 hectare plots,
which will be expanded over five years to 250 hectares per species (total
1,000 hectares)# 

of 

ii:* : T•• : 
 * 
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(b) Humid Lowland Agro-Forestry - A program of combined
agricultural and forestry management will be demonstrated to encourage forest 
production on small and medium sized rural holdings. 
 The agro-forestry com
bination balances the delayed return on Investment in forestry by more tIm
diate return.f rom. agricultural. actv ies,-_ Agro-forestry pilot projects-wllbe conducted on 600 hectares In the northwest coastal area, and on 400 hec
tares in the Oriente. Agro-forestry plots will combine trees with permanent
cash crops, temporary cash crops, and subsistence crops. Each plot will con
sist of 10 hectares dedicated to subsistence crops, with the remaining 40 hoc
tares used for market-oriented agroforestry activities. For both the north
west and Oriente the following systems will be usedt Laurel or Cedro with
bananas or coffee; Pachaco with rice, hard corn and pasture; Teak with rice, 
corn, and beans; and Balsa with rice and corn. 

(c) Humid Lowland Natural Forest Management - The project
will establish four plots of 400 hectares each In the northwest and in the 
Orients to demonstrate natural regeneration of valuable species in relatively
'u ,dTed humid tropical forest through a process of selective cropping and 
subsequent assistance in regrowth of these species, 

(4),Species Trials - A series of species trials will be con
ducted In conjunction with theied demonstration activities In each of the 
different climatic environments. Approximately 20 trials will be established
 
each year.
 

(5)Other Demonstration Activities 

The above pilot activities constitute the major elements

of the project. However, as the forestry,sector In Ecuador develops, various
 
other demonstration activities will be considered 
for funding. These Includes 

(a) Lowland lon-fiber plantations - The utilization of 
Caribbean pine, which Is suteed for areas of Ecuador's coastal reSlon, io a
possiblu alternative to growing pls pulpwood In the Sierra. In the lowlands 
climatic and soil conditions are more favorable for faster rovth of trees,
but Insect, disease, and management problems are apt to be great. A series of
species trials Is in the coastal areawarrantd to determine the technical 
feasibility of lowland Caribbean pine plantations. 

(b) Walnut Plantlngs In San Antonio do Ibarra - Estimates
have been made that the supply of wood (gJ i g.o),# which is the basis for
the large artisan woodworking coumunity ofas AiInlo de %berr in the
northern Sierra# will be depleted within the decade. Limited plantina of 
"ulans go as well Ae other species which can be used by the wood carving
industry should be undertaken. 

(c) Plantations of alsa and Rubber - Slsa (Ohroma
agu) and rubber (Roves are groew in Ecuador in the ar beatweeNSanto
wIi5 do lo Cocradoo and quininde. both are comercial, spocles which are

appropriate for cultivation on small land holdings and for which there is an
existing internal or export market, field demonstrations of both species in
agro-foresry systems will be considered as the project progresses. in addl



tion, applied research should be carried out on balea which appears to be fr.
quently attacked by Insects and diseases which, if not brought under control,
 
can greatly decrease the amount and value of the exported balsa wood.
 

(d)Model Small-Scalie Sawmill Demonstrations -Portable,
 
ow cost, small-scale sawmill, chipping, and woodworking machines should be do

eIn areas-where-pine.and eucalypt.plantations-ar.reaching maturity....

Such deona rations would serve to determine which machinery are most appro
priate for the Sierra. They would also serve as an iAcentive to communities
 
which are potenFta-tree planters since working processing unite 'ill demons
trate the potentia1 market for the roundvood to be produced in plantations.
 

The following field demonstrations will be conducteds
 

Sierra Plantations (at an average 4,000 hectares
 
cost of *500/hectare)
 

Arid Coast Plsntations(at *500/hectare) 500 hectares 

Humid Tropical Enrichent Plantations 1,000 hectares 
(at $500/heccare) 

Sierra Natural Regeneration 125 hectares 
2fTI~ve hectare plots at $100/hectar.) 

Arid Coast Natural Regeneration 300 hectares 
(Tvelve 25 hectare plots at *100/hectare) 

Humid Tropical Natural Foes-st Nanolement 1,600 hectares 
(four 400 hectare plots at $500/ ictare) 

Sierra On Fr Tree Planting 225 hectares 
(7T'"rmhectare plots at *100/hectar.) 

Arid Coast On Farm forestry (at $100/hector.) 600 hectares 

Humid Tropical Agro-Forestry (at $52,500/hectar) 1,000 hectares 

Species Trials (all areas - twenty 1/4 hectare 25 hectares 
trials per year for five years) 

Other Demonstrations (at *1,500/hectar) 625 hectares 

Total 10,000 hectares 

c Inputs 

equipent and 
Input. 

atrils, 
or this component include technical assistance, 
*oU additional staff for the PN7 and financing for 

field demonstration/applied research activities which vil be carried out in 
cooperation with other groups and institutions. Training necesury to carry 
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Out this component is Included in the institution-building component. 
Annex
V11 contains details on cost estimates. 

(1) Technical Assistance Long-tem technical assistancewill be provided Ins 

TrOp ca retry Kanasement (36 pm) to supervise overall implementation of the agro-foreatry, enrichment plantation and natural forestagaeent demonstrations man
in the humid tropics. 

-
Plantation Management (36 pn) to supervise Implementation of highland and dry coastal field demonstrations and co provide specialized assistance In nursery and plantation management. 

Short term assistance is required as follows: 

- Applied Forestry Field Research Design (9 pm) to assist the PN?establish its field research methodology; 

-
Forestry Extension (7 pm) to advise on extension techniques approprinte for Ecuador; 

- Agro-forestry (6 pm) to advise on technical aspects of agricultureforestry and livestock-forestry systems; 

- Dryland Tree Species (4 pm) to advise on species appropriate forEcuador's dry coastal areas. 
In addition, the forest economist, the applied forestryfield research design expert, the forest entomologist, and forest pathologistIncluded under the institution-building component will devote significant
amounts 
of their time and effort to the applied research and fielddemonstrations financed under this component. The short-tom technicalassistance will be provided on a periodic basis throughout the life of theproject. Technical assistance requirements for this component Villfinanced ith both loan funds ($450,000) 

be 
and grant funds ($450#000)9 

,o(2) _ument and Materials Total A*Z.D. funding for equipment and materials for this -omponnt Is- 0000 for the follovinog 

(a) Vehicles - Six pick-up trucks vill be purchaesed forareas vhich have major project activities# ioeo, Chimborao, otopazi, Nameraldas, and Napo provinces 
as well as the arid coaset. These pick-ups will beadapted to carry tree seedlings as well so tools and fencing mterials. 

(b) Tools and Implement# - Small tools ande.g., hand-driven ioplements,tillers and chein-e-vs, will be purchased for use in thefield demonstration activities. Large equipment vhieh my be required (eog,,tractors for use In terraoing) will be rented, 

(3) Local Staff - Reforestation activities in the Sierra anddry coast can be prtasri""carr ed out using the pemnent staff anTiiraaet-Ln&mechanisms already beilg used In each of the collaborating institutio. 



However, the PNF will assign the following additional staff to the project as 
part of its contributions 

(a) Two forest engineers to coordinate field demonstra
tion activities in Rsmeraldas and Napo provinces* 

(b) ..1vsn for*est tocWnlana to assure -that-the -nee#-
sary field work is being carried out according to design, that tree seedlings 
are available for demonstration activites, and that data ti collected on the 
demonstrations. 

Additionally, teas of data collector# will be need
ed to record Information relevant to the objectives of each reforestation ac
tivity. Two methods will be used to carry out this functions The first io to 
use local community members who, by gathering date, can be informed of the 
objectives and progress of the project and, consequently, have more Interest 
in its outcome, and ultimately relate the outcome of the demonstrations to 
other community members. The second is to provide a small allowance to cover 
subsistence and thesis costs for university forestry students who have an In
terest in these activities and will undertake practicall problem-oriented 
thesis topics related to the applied research and field demonstration In vhich 
they wil gather data for this project. Both methode will provide the oppor
tuaity for vider diesemination of project results. These costs, which amount 
to $50000, are included in the cost of the field demonstrations. 

(4) Field Demonstration Activities - Loan funds will finance 
50 percent of the costs of all field demonstration altivitles, Including ap
plied research, which are carried out under tbe project. The remaining costs 
vill be financed by the collaborating institutions, participating communities, 
and individual landowners. Tis is the average for the entire component and 
will vary amon the field demonstrations because of the the diverse operating 
mechanieas and budgetary possibilities of the differentgroups and Institu
tions which vil collaborate with the PMF in the implementation of the pro
ductive forestry field demonstrations. The amount of loan'funds used for a 
field demonstration will vary from 20 to 80 percent of the cost of the demons
tration. Vhen the PM collaborates with private enterprise, M contribution 
will be approximetely 20 percent. Demonstrations established in collaboration 
with other governmental Institutions will InvolLve approximately equal cost 
sharnge Reforestation for demonstration purposes carried out in collabora
tion with mized enterprises or with associations of partieipants will have 
loan financies which approaches 80 percent. 

The total cost of deoustration plantations, on-farm tree 
planting, natural regeneration and unagement, species trials and other do
monstrations is $5,800,000. A..D, loan funds vill finance $2,600,000 while 
9cuadorean institutitons and participants will contribute the remainder. 

nf.,-oto addition to the plantation, natural reogeneration, and 
on fartesro forestry field demonstration activities specificallyIdentified 
for flnanctg in the outputs saction, a nmber of other possible field demons
tration satiVIties have been identifed. Additional activities, particularly 
those nvolving private sector entities, undoubtedly will be identified as 
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project Implementation pro; resues. In order to facilitate a positive responseas new needs materialize, $200,000 of loan funds are allocated an a reservefor unprogrammed field demonstrations. 
 The counterpart contribution for these
demonstrations Is estimated at $800#000 given the expectation that they willinvolve support primarily to private enterprise activities. 

. ,BudgtSuary-forComponent II-

The A.I.D. contribution to this comonent amountsto $4,950,000 including $4,500,000 of loan funds ard $450,000 of grant funds.The Ecuadorean counterpart contribution amounts t, $5,500,000. Costs for this
component are chown In Table II below. A more dtailed budget is presented In 
Annex VII. 

TABLE I
 

PRODUCTIVE FORESTRY RESEARCH AND PILe7,DEMONSTRATIONS
~(U.S. $o00,.) 

A.I.D. 
Item Loan Grant GOE Total 

Technical Assistance 450 450 
 900 

Equipment and Material@ 150 - 325 475 

Field Demonstration 
ACtivltias 
 2,800 - 3,400 6,200
 
Additional Staff 
 275 275
 

Inflation 1,100 - 1,500 .*600
 

4,500 450 5,500 lO,450 

3.. Vatershed and Protective ForestKantement
 

The effective protection of economically important watersheds requires the delimitation of protective forests as well as a series of other 
easures related to land and vater use as veil as soil conservation. 

The WNF is responsible for delimiting and manaling protectiveforests. While It has some capacity to delimit and develop management plansfor protective forests, it is unlikely that the PNf ever would be In a position to implement protective forest management plans on a large scale becauseof budgetary reasons* Therefore, It Is Important that the direct benefiines of protective forest mnagement eg,, the Ntional glectricityInstitute (INZtiL) or the Regional Development omission of Quayas (CEDIGB),assume responsibility for management of protective forests. 



The related land and water uses, and soil conservation measures 
are the responsibility of the Ecuadorean Hydraulic Resources Institute 
(INERHI), the National Soil Conservation Program (PRONACOS) and$ to a 'lesser 
degree, Ecuador's regional development organizations. An effective program of 
watershed management requires that protective forest delimitation and manage
ment planning activities be closely coordinated with actions- for which other 

_ agencies are responsible. 'In December 1981, the PNF INERI PRONACOS, and 
ZNECEL76tbirtutinitsuchi$-7berofta rae 

Rural Development Secretariat and CREA, joined together to establish an Inter-
Institutional Watershed Management Commission to coordinate watershed manage
ment activities in Ecuador. 

Although the Commission is a coordination mechanism, with no 
staff of its own, rather than an implementing entity, the fact that the 
Commission includes the major potential beneficiary from watershed management 
planning activities (INECEL) as well as the agencies which must implement such 
activities, (PNF PRONACOS INERI) is important. This will significantly 
Increase the possibility that economically important watershed management 
activities are financed, either through revenues generated by the Institute or 
with funding !rom international banking institutions which finance 
hydroelectric projects. It will also help the implementing agencies to
 
establish priorities.
 

The project will support the efforts of the inter-Institutional
 
Commission to develop Ecuador's capacity to implement watershed management
 
programs by:
 

(1) improving the Pa3o' Department of Natural Areas and Wildlife 
capability to delimit and develop management plans for protective forests i 
economically important watersheds and other natural areas; 

(2) helping finance a pilot watershed management field activity 
which will be Implemented with the joint participation of the PN? and other 
institutions in the utes watershed; and, 

(3)strengthening INECEL's capacity to act as the lead Institu
tion inthe Inter-Instiutional WatershedManagement Commission. Selection of 
INECEL as the lead Institution Is based on the following factors: (a)It Is 
currently exercising such a role; (b) It is the Ecuadorean Institution which 
has the largest direct financi&I benefit or loss from the Implementation or 
non-implementation of adequate watershed measure watershedsmanagement in 
where major Infrastructure are or will be made; and, (c) Itinvestments being 
Is the institution most capable of financing such activities in those water
shads. 

These three activities constitute a modest effort to develop an 
Institutional and technical capability to carry out watershed mansaemet sc
tivities in Ecuador. However, they will be complemented a number of other 
small, on-going efforts Including A* eD* support to PIONAC'A3 and XKZAI tbzrugh 
the XrTS project and OAS technf-Wal assistance to 131131 tn river basin plan
ning. When combined, these activities will be sufficient to establish an ade
quate Institutional and technical basis for planning and implementing water
shed mansament activities. 
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I 1' .%'I

b. Outputs
 

(1) AStrengthened PN? CapacIty to Delimit, Classify and DevelopProtective Forest Management Plans for Economically Important Natural Areas 
7=-his7-,- activity ~steg n thecabityoteIN'partinent of Natural Areas and Wildlife to delimit and develop management pola-
for areas classified as protective forest withir the context 
 of the criteriaestablished In the Forest Law. 

In order to delimit and develop management plans for theseareas, the PNF personnel must be able to map land capability according to its
geomorph-c characteristics, 
 hydrologic conditions, slopes, soils, andHoldridge life zone association usina availablefield aerial photographs, maps, andverification. The project will provide technical assistance, training,equipment and materials, and additional professional staff in order to upgrade the PNF's capability to carry out these tasks* 

The process learning approach will bethis Increased capability. employed to achieveTo gain necessary experienceout a the PN? will carrynumber of protective forest dnlimitaton/anaoment planning effortsunder the project. Specifically, the rw will carry out an Interdisciplinaryassessment and delimitation effort In a 60,000 bectare subvatershed of thePaute river watershed. This effort, which will be conducted with theassistance of a team of contracted technical experts, will allodelimitatior and management theplanning of protective forests. 

Using
the 

the general criteria developed for the Pouts watersbed,PN? will carry out protective forest assessment, delimttion andprotective forest management planning In other watersheds where majorinfrastructure Investments exist or are planned. The management plans Villdetail the optimal means of Implementing protective forest management,including a determination of the combination of Incentives and enforcemtmeasures which would be required to implement the plans. Possible locationsfor these activities include Parts of the Jubones and Daule-Peripa watarobedsas wll as coastal mangrove Areas. Efforts covering approximately 500,000hectares will be undertaken. This work will be carried out by pM? personnel,complemented by contracted personnel and the 003's Center for imote Sn.siD(CLIRSEN) and National Rionaltation Program (pROMAU( 
of CLIRSEN and ). The ,.rt LpationPRONARI will be arranged through inter-agency agremets. 

(2) VatershodManaementand Rehabilitation-Feld stration 

In order to provide the inatitutlons which compriseInstitutional Watershed Management the laterC.mission with an opportunity to obtainexperience in the technical aspects of developing and Jointly implemntingwatershed management plans, fielda demonstration of watershed managementpractices will be conducted on a micro'iVatershod scale.watershed to the number o Because the hautspriority for Ecuador, end because a special subcommision %6-a been established for the Poute, the deo .. ration will be con+It+ ...+ + ... 
 .. ..
ducted within this watershed. u a b w s m l v 1 

UC: d I¢ ~ l I MI: . .,
4...........
. . . . ..........
... ..++... .. .
. .
..........++.......
+...+ . .+++. 
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The site for demonstrations and controls to be chosen will
 
represent the most prevalent degraded land conditions and will he located when possi
ble for easy accessibility for visits by decision makers and will be chosen,
 
field courses. Costs and measures of sedimentation control achieved will be
 
extrapolated to the scale of major watershed units to determine the economic 
beefti drived fro prtcton~i~ eiiiiin~~trs xeddue 
life of infrastructural projects. 

The control or treatments which will be demonstrated include;
 
(a)protection with natural vegetation; (b) revegetationj (c) soil conserve
tion measures; and (d) check dams. These treatments are described In Annex 
1XI, Bo The first two treatments will be financed under this project while 
the other two investments will be financed by the PRONACOS sub-project of 
A.I.Dls Rural Technology Transfer System Project. 

(3)Technical Support to INECEL's Watershed Management Unit 

The projoect will help INECEL to establish a small Watershed 
Kinagement Unit within its operations department which will permit the 
institution to play a lead role in the lnter-Institutional Watershed 
Management Commission and to coordinate watershed management efforts vhere it 
is implementing hydroelectric projects. The role of this unit will be to 
evaluate the watershed management concerns In its projects, to supervise the 
preparation of watershed management plans and to elicit and obtain assistance 
from the Institutions responsible for Implementing specific watershed 
management activities. 

A..D. will provide eighteen person-months of long-tem Lech
nical assistance in vatershed management to INECEL to help the institution 
establish this unit. This assistance will be provided In a limited scope 
grant agreement apart from the Project Agreement to facilitate project imple
sentation. While there Is a relationship between protective forest and 
watershed management activities, there is no benefit to be obtained by 
channeling institutLon-building assistance through the M to INECEL, which is 
an autonomous institution belonging to the enorgy and natural resources sectore 

c. Inputs 

(1) Technical Assistances A team of experts will provide 
twelve months of teehnical aseistsece In land capability assessment and pro
tective forest delimitation. The team, which Vill include a forester 
*xperienced in land use management planning for natural areas, an 
agro-ecoloALet, and a geo-morphololtst, will provide on-theijob training to 
PNI professionals as well as personnel from other Institutions in the delimi
tation and management planning of critical natural areas as well as advising 
n the selection, design and monitoring of unageent dtiontrationse. Zn ad

dition, local expertise In civil engineering and economic# will be tapped for 
design of small control structures and to conduct cost-benefit analyses, 
A,,O, vii also provide aighteen pereon-onths of long-tem technical assist
ance In veters#Ad management to INEIC, to help the institution establish Its 
Watershed MIanagement Unit, 
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The total coat of grant-financed technical assistance for
this component amounts to $250,000.
 

<2) Training; Training will be provided to create an interdisciplinary group of professionals within the 
 NF which iscapable of deli-I
 .-.-mi ting prot t ive-_ fore ata .in.accordance rt -ithe .Forest-and ater'Iawspclab
sifying those areas in ! ?-i
te 
of management requirements and developing management planning activities for the 
same areas.
 

Significant on-the-job training will be provided by car-.
rying out the delimitation and classification activities in close collaboration with the technical assistance team in the case study area, 
Complementing
the intensive work in the case study area will be a series of field workshops
related to the protective forest/watershed management planning of major Infrastructure projects. 
 The purpose of these workshops will be to sharpen the
technical competence of Ecuadorean professionals under diverse environmental
conditions and to establish a data base and reconnaissance level knowledge of
where protective forests are and how each watershed should be managed. Financing for these workshops is included under the first component of the pro
ject.
 

Long term training will be financed from loan funds In
the amount of $80,000 for two PNF professionals at the masters level or equivalent in disciplines relevant to protective forest management.
 

(3) Equipaent and Haterials: 
 Protective forest delimitation
activities will require additional equipment for aerial photograph interpretation and mapping. 
The estimated cost of this equipment, as detailed in Annex

Vii, is$70,000.
 

(4) Protective Forest Delimitation and FieldDemonstrationActivities; Loan funding amounts to $450,000. Of thes,200,000 wiiIT-instration activities in financefil the Paute river watershed and $250,000 willbe provided to delimit and develop mansement plans for protective forests Inother economically important natural areas in Ecuador. These funds willfinance expenditures, primarily for specialized work which must be contracted
out, e.., field surveys, or accomplished through coopertive agreements withotter GOS institutions such as CLIREN and PRONAREG under which the PN 
would
provide funds so that these institutions can carry out specialized studies. 
 A
total of $350,000 In counterpart funding will be provided of which $150,000
will finance field demonstrations and $200,000 will be allocated for
delimitation activities.
 

A detailed cost breakdown of these activities Is included

in Annex VXI.
 

(5)Additional Staff$ 
 The PN7 will add two additional professionals to its Natural Areas and Wildlife Department who will devote fulltime to delimitation and managemnt planninq for protective forests.Counterpart funding of $60,000 will be provided, NIECAL's Watershed Manaesent Unit will consist of the unit director and two other professional staff 
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III. PROJECT ANALYSES
 

Parts A, 3, C,and D below are summaries of more detailed analyse.
presented in Annexes IV, V, VI and IX of this Project Paper. Additionally, 
Annex VII contins a number of financial exhibits which support the financial 
analyses of part 1. 

As Technical Analysis Summary (See Annex VI)
 

1. Productive Forestry Applied Research and Pilot Field
 
Demonst rations, 

The detailed technical analysis contained in Annex VI supports

the conclusion that the productive forestry applied research and pilot field 
demonstrations are technically feasible. Of the systems proposed, highland
plantation forestry has been carried out in Ecuador while highland on-farm 
forestry and humid tropical agro-forestry and enrichment plantations have been 
tested elsewhere in Latin America. Although there is relatively less 
experience with arid zone forestry and with management of the humid tropical 
natural forest, the technical elements are not complicated and can be 
i-iplemented without difficulty under Ecuadorean conditions. 

There are# nevertheless, a number of technical (as well as eco
nomic, institutional# and social) Issues with regard to productive forestry
activities in Ecuador. For this reason the forestry production activities fl
nanced under the project will have applied research elements in their design 
and will be demonstrative in nature. By implementing a program of diverse 
field demonstrations combined with applied research the PNF will generate the 
information needed to determine whether specific forestry activities that may
be proposed inthe future are technically feasible. The technical knowledge
which is generated as a result of the project will enable the PNF and other 
Ecuadorean institutions Lnvolved in forestry activities to better identify the 
most appropriate types of forestry under a wide variety of geographic end cli
matic situations. 

1ajor technical questions which will be addressed by the applied
 
research/field deaonstrelon activities includes 

o 	The feasibility of using native species in highland and dry 
coastal forestry programs; 

o 	The feasibility of inter-cropping in highland pine plantations; 

0 	The feasibility of natural forest management in the humid 
tropical 

o 	 The feasibility of natural regeneration in the highlands and dry 
coastal sone; 



-43

o The feasibility of using exotic species other than P. radiatus
 
and E.globulus inhighland forestry.
 

The precise definition and adequate design of these demonstra

tions will be assured through the provision of technical assistance and 
train

ing in field research design methodologies and a wide variety of other 
tech

releyant to the specific demonstrations.
--nical-assistance 

2. Protective Forest Delimitation and Management 

The protective forest delimitation and management activity
 

focuses on the delimitation and management planning of protective forests 
and
 

on the implementation of a watershed management field demonstration in 
the
 

Paute river watershed., The delimitation and managemeut planning is technical

ly feasible. The major technical constraint-the lack of sood land use maps

is being gradually resolved through the activities of the National Resionali

zation Program (PIRONAREG) and CLIRSEN. To the extent that good maps are not 

available, they can be constructed from aerial photographs provided by CLIURSEN 
Although the PN? does not currently havewhich are verified by site visits. 


an adequate capacity to implement a large-scale protective forest delimitation
 
the project provides for additional staff
and management planning program, 

trained in this function.
 

The watershed management field demonstration activity will im

plement a series of erosion control activities which have been demonstrated 
to 

These includesbe technically feasible in other Latin American countries. 

natural regeneration of vegetative cover, planting vegetative cover, check 

dams, and other soil conservation measures such as contour plowlng and grass 

waterways. While the technical appropriateness of specific measures must be 

determined by site surveys, the major function of the field demonstration 
will 

be to test their social acceptance and economic feasibility, rather than
 

technical feasibility.
 

3. Construction and Engineering Considerations 

No major construction or engineering activities ore planned 

under the project. The physical structures which will be built in conjunction 

with the Paute watershed management demonstration activlty are small struc

tures which will be financed through the PRONACOS and/or COSA subprojects 
under the Rural Tecnology Transfer System Project. 

Economic Analysis Summary (See Annex IV)
.. 


As indicated in Section 1.3. of this Project Paper and Annex IV-A,
 

the economic prospects for substantial improvement tn the development of laua

dor's forestry sector are promieSng. Internal demand for wood products will 
remainder of this century. Opportunitiescontinue to grow rapidly throug:. the 
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to decrease pulp and paper Imports will exist as 
Ecuador increases its forestry plantations, Significant possibilities for expanded exports of wood
products also exist. It is expected that Increased Investments in forestryand wood products will have high financial and economic pay-off. 

Table IV summarizes the economic analysis conducted on selected pro-
,eOta41Cttvities.--It should-be-remembered-
E 

howvevorl-that give the -mphais othis project on Institutional development and technology generation and
fusion, most of the proposed project activities do not lend themselves to 
dif

ex-ante B/C analysis. Economic appraisals conducted e 
 of similar types
of projects suggest that the continued investments of~vtfinancial and human
resources in research and institutional strengthening are having a high return
to such investments. For example, recent review of the literature by theWorld Bank on the economic returns of such investments reveals consistentstory: realized rates aof return on agricultural research investmentsgenerally two or arethree times greater than alternative investment opportunities. High rates of return are also expected as a result of the project ele
ments proposed in this paper. 

The economic feasibility of specific types of forestry activities
Included as major field demonstrations is detailed 'in Annex B,IV. Althoughthe analysis lwhich has been carried out for this project is indicative of theproposed activities, It is important to note that one of the major objectivesof the field deamonstrations io to more carefully measure costs and benefits of
the different types of forestry activities in the various geographic 
areas ofEcuador, prior to making large scale investments in such activities. A numberof the field .demonstrations are specifically aimed at testing the feasibilityof systems and techniques, e.g., agro-forestry, which can generate increased
 
returns to forestry Investments.
 

The results of the analysis show, under the assumption that the opportunity cost of capital in Ecuador Is in the 10-15 percent range,
underinvestment in forestry sector activities exists. 
that
 

The measures of econoaic feasibility exceed alternative Investment opportunities and, indeed,
confirmas the underinvetement in the forestry sector* For example, in the caseof pine and eucalypt plantations, under average conditions, the economic IUexceeds 13 percent, and when inter-cropped with a short-cycle food crop likepotatoes, the financial indicators of viability Increase significantly. 

For activities in the humid tropies, financial rates of return are
higher because of the higher value of much of the wood produced and in some
instances the more rapid growth of certain tropical species. The analysis forenrichment plantations yields an Internal rate of return of 13 percent whileagro-forestry activities generate substantially higher returns, indicatingthat if the latter prove to be socially, administratively and technicallyfeasible, future forestry efforts my be channelled more toward this type of 
activity@
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The economic feasibility of forestry activities Ishigher than their 
financial feasibility. When shadow prices are applied to Important factors 
(labor, capital) and products (fuelvood), the return on forestry activities, 
particularly in the Sierra and dry coast, increases. Fuelvood, which 
currently competes w=t ghly subsidized petroleum derivative fuels, has a 
shadow price of 500 sue.. per cubic meter compared to the 150 sucre price 
used in the financial analysis. Although no shadow price for rural labor has 

remuneration has been assumed for analytical purposes. Since one half of wood 
which ts harvested Is used as fuel and since forestryis a highly labor 
intensive activity, the economic return can be substantially higher than the 
financial ratse of return# Shadow prices for these items have been applied to 
the major productive forestry field demonstration activity, i.e,., Sierra pine 
plantations. The economic internal rate of return to this activit-y Ta3 
percent. Similar increases in return are obtained for other forestry actlvl
ties. 

Yet, probably of greater Importance, are mostly unquantifiable 
externalities. The project involves much more than field demonstration ac
tivities. For example, Ecuador will greatly profit from activities such as 
those which will be made to improve Ecuad6r's institutional capacity to define 
sector policies, to rationalize the use of the country's forestry resources, 
and to improve its research and training capacity. 

In summary, the economic analysis is Indicative of a project which 
is expected to have high economic v-off. Zn the past, Ecuador's forestry 
sector has not received the necessary -onolc Investments needed for an ef
ficient management of forestry resources. With this project, the Institu
tional development, the tecknology generated and the improved human resources 
will provide Ecuador with the necessary base for meeting its wood products re
quirements and better managing this valuable renewable resource. 

C. Social Soundness Summary (See Annex V) 

1. Project Beneficiaries 

The project will benefit a number of different segmets of the 
Ecuadorean population. It vills (a) provide direct benefits toen estimated 
5,000 campesino and Indian families who Vill participate in 'the project's 
field demonstration aectivitlel benefit M and other forestry sector 
professional and technical personnel who will receive trnilng under the 
project; benefit private and public forestry sector entities throuh the 
generation and dissemination of more cost-effective silvicutural techniques 
and methodologies; and it will establish a base for generating sgnificant 
economic benefits in the form of increased useful life of major investments 
In infrastructure to Ecuadorean Institutions such as INC=L and INMI 
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2. Soclo-Cultural Feasibility 

a. General Considerations 

The Social Soundness AnalYSts, presented in Annex V, shows that 
Ecuador's new Lay Forestal, together with the Implementation of forestry ac
tivi ties of the type prposed under this projectioffers a variety of direct 
WW'-JA'd benef i- o-t ilnos- a -I-r+dt'Indiana AthoUhth -exact-ature -of 
these benefits varies widely due to the great social and ecological differ
ences within Ecuador, the most direct benefit of the project will be through 
its support for sustained yield production systems and the resulting long term 
economic gains for the beneficiaries. Many of the activities will assist in 
reversing ecologically unsound and economically short-sighted land use pat
terns. Generally, however, benefits derived from forestry projects produce 
neither large nor immediate economic benefits, Thus, the soclo-cultural 
feasibility of the project rest# not on whether or not It will benefit the re
cipients, but on whether the intended beneficiaries can be sufficiently moti
vated to participate In the project. 

An important indirect benefit of forestry programs Is the fact 
that land owners who commit their property to reforestation or forestry 
related activities are not subject to expropriation under the Agrarian Reform 
Law. Consequentlyt colonists and Indian groups can be cxpcctled to participate 
fully in forestry projects If they can obtain title to their la od Support 
for protecting titled land and assstIng In titling land osalmost a 
prerequisite for the social success of potentially sllficant forestry 
programs. Recent experience by DEDElOR In ChIboraso demonstrates that 
titling of comunity lands can be carried out quickly and at low cost. The 
project will provide land titling assistance to the comunites and groups 
which participate In the project and which require such assistance. The 1M's 
legal department ILIll play a key role in providing such assistance, 
particularly in dealing with the paperwork required by the giuadorean Agrarian 
Reform and Colonization institute (lUAC) which i responsible for providing 
land titles. A small amount of project fundlg for field demonstration 
activities will be provided as needed to pay for expenditures necessary for 
titling such as land surveying. 

The project Is expected to have a favorable impact on women because 
substantial amount of the round wood produced in the Sierra and the dry coast 
will be allocated for tuelvood. This generally will reduce the difficulty and 
amount of time spent in lathering fuslvood, which is generally a woman's 
chore. The role of woaena in forestry activities per so will vary according to 
the spectlo cultural and sconomic context of the forestry activities. in 
situations where on-farm forestry activities are Implemented and where wman 
are Involved In agricultural taske, they necessarily mst be Involved in the 
planting and maintenance of the trees. Vhere reforestation occurs on communal 
lands or is a wage labor activity, the participation of women will depend on 
the cultural noms of the community or group. 



b. Regional Considerations 

The detailed Social Soundness Analysis$ Included In Annex Vshows that significant social-cultural diversity exists among Ecuador's major
geographic regions and therefore the benefits and social feasibility ofspecific activities vary from area to area. 

Andean campasinos and Indians are primarily concerned
with maintaining their subsistence security, 
 however fragile that my be.Food production Is therefore a primary concern and any forestry relatedactivity must be undertaken with the understanding that, unless one approachesthose communities with the idea of providing incentives without Incurringrisks to food production, the program could be met by either violence or 
apathy.
 

Tree plantations on community lands at altitudes above individual agricultural plotse (t.e., generally above 2,800 to 3,200 meters)offer excellent opportunities to utilize unused land, protect lover a8ricultural lands from erosion, provide long-tern economic benefits, and securepresently underutlised land against the threat of capricious agrarian reform.Many communities are avare of tbese benefits and will undoubtedly seek assistance in implementiV4 forestry program. Others will need to be stimulated bypromotional campaigns. Similarly, some comunities will enthusiasticallyembrace forestry plantations while others vill require incentives which produce Immediate benefits. As such, contracts 
or agreements between communitiesand forestry institutions (private and public) which provide cash payment
planting and periodic maintenance of plantation will encourage communties 
for
 
tointroduce tod care for trees, which for then will always be less Importantthan agricultural activities. Such benefits will be provided in activitiesfinanced by the project end have been included in project cost estimatese.Communal plantations in which crops or pastures can be grown will alsoencourage participation in forestry activities. These are also contemplated

in the project. 

Tn addition to communal plantations on Uih gresslands, inother component of Sierra forestry will be on-fam/aro-forestr7 progrms.This will help trees to be percelved as something other than iteme which standIsolated from the rest of the agricultural complx. owever, the feasibilityof such activities lies In the ability of the project to produce successfuldemonstration plots and demonstrable direct or ndirent economle benefites, 
e.g., soll conservation, fuelood, etc. 

(2) Northwestern Moist Tropical Lowlands 

Anticipated forestry related activities for thenorthwestern sector art 1) plantation development and forest enriebeent; 2)experiments in natural regeneration; and 3) agro-forestry. 
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Plantations and forest enrichent present no social feasi
bility problems. Activities vill be undertaken on state land during the
Initial period of the project and the major direct Impact these activities
will have on the local population le i terms of labor relations between thestate enterprises and the local employees. Although the are& has long been
characterised by labor problems and relations with local employees must be manae ae fully, -N-offleials have- an, awareness andsensIttvit to'thlis
situations 

The project's planned demonstration experiments in naturalregeneration and agro-forestry offer excellent opportunities to reverse the
currently uncontrolled, or minimally cintrolled, deforestation by both coucesstonaires and colonists in the area. The ability to Implement the progras is
directly related to the resolution of teneions between industry and colonists
and the establishment of a fim land tenure system. No one will be willing to
participate in programse, hoveer beneficial they maybe, iftheir land tenureis precarious. The ultmate success of the sustatnd-yield, economically andecologically sound land use progres which are bein proposed rests on the resolution of severe social problems by prov in8 land titles to natives and 

development t the Oriente is sumh less constrained by socil tenston. 

colonists who rede in the areas. As in the Sierra 
ftiary groups in obtaining their titles. 

the NP will assist ben

(3) Eastern Tropical Lowlands (Orente) 

By comparison to the vesteen lowlands, forestry 
The

region is populated iat'tve people and colonists, both of wbom, inincreasing number, are deforesting in order to prepare land for pasture.
Many# particularly the Indians, recogise that this laud use pattern is nt

the best possible but that it serves a significant function tn that it
demontrates evidence of production and therefore provides a guarantee
their tenure and a means to obtaining title to land. As sub the 

to 

agro-forestry and natural regeneration aspects of the project which will belinked to land titling offer an excellent alternative and, It successful, amodel for rational economte development and tropical forest manaSement. 

(4) DrY *atal Anrs 

The socisl feasibility of forestry activities in thisreSion is less tied to land titling, Rather, It is dependent primarily on
seletng forestry activities which ar perceived to provide direct ecosnemic
benetits, e.g., natural regeneration of a for use in chaeoal
mnufacture, and planting of trees whieprideshade for other crops and/or
tood. 
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c. Conclusion 

As indicated in Annex Vs the project to feasible from the socio
cultural perspective. It provides sufficient Incentives including immediate 
economic incentives and other tangible benefits such as landtitlin to assure 
a high degree of participation by campesino and Indian groups in project 
activities. The provision of 15 person-sonths of advisory services of an 

uadoren~anthropologist,-- - will-aleoo enable-the PNF to properly--upleuent-,field 

demonstration activities and, where necessary, make adjustments in operating
 
procedures in order to deal more effectively with project beneficiaries.
 

D. Administrative and Institutional Feasibility (See Annex IX) 

1. The PNF's Capability to Administer the Project.
 

Annex IX analyzes the structure of the PFM, tis staffing, and 
its legal basis. Chart X on the next page depicts the organization and Indi
cates the staffing levels of each department, including contract personnel. 
The organization shown in Chart I reflects changes made In anticipation of the 
new Forestry Law. See Annex IX for details. 

The new Las provides the PNY vith an ample mandate to carry out 
the promotional, prosremming, research, coordination, information diesealua
tio, technical assistance and support activities which comprise the insti
tutional development component of the project, as well as to enter Into the 
later-institutional agreements contemplated under the field activities. The 
PM! came into being with the issuance of its functional organizational regula
tion on March 31, 1981. This newnsse does not reilect its operational expe
rience as an orSanization sice its Eecutive Director and key staff worked 
tosether In the predecessor organization - a Directorate vithin the Ministry 
of Agriculture (HAG). 

The upgrading to the level ot a national Program within HAG pro
vides the PN with Its own capability to manage procurement and disbursement 
matters. The project will strengthen this capacity by providing short term 
management consulting services at the onset of implementatton. it is expected 
that these services will help the P? become more aSile In making funds avail
able on a timely base. tn-service training proSrms will also be developed 
to improve the administrative capabilities of field personnel. 

The Pff has adequate technical capability to carry out pro
duttive and protective forestry field demonstration activities provided that 

inimalnstaff Increases are implemented in specific areas and sam staff 
functions and responsibilities are reassigned. The specific technical as
sistance and aupport functions at the district office level oust be strength
ened. Ite P? is eomitted to oake these changes since, as a result of the 
new Forestry Law, it must assume responsibility for these functions. The 
project will support thseehanges through the provision of trainng, 
vehicles, nursery improvements and, whre required, additional staff in the 
six district offices which viii be required to aseume a major part of the 
responsibility for providing the PNFos contribution to the field demonstration 
activities. 



The changes to be Introduced into the PN? program by the project
principally address its role and administrative capacity, and not its 
organizational structure. As visualized) the PNF will assume a leadership
role in the planning coordination and evaluation of specific research pro
jecte which will involve the participation of other governmental or private-~de~stAhe ions -suoh-,as -EMDEFOR, 	 he --numbe -of -prticipants--in -the 

field demonstrations in a coordinated manner will result in more personnel and 
financial resources being brought tv bear than would result from research 
administered solely by the PNF. The introduction of the new mode and 
philosophy of administration has been discussed fully with the Executive

o' 	 Director and key PNF staff. They embrace the change and expect to be able to 
effect it with minimal difficulty. 

2. Feasibility of Inter-Institutional Cooperative Agreements.
 

The project's administrative feasibility is also dependent on 
PN's ability to enter into and implement .voperative agreements with other 
public and private sector entities. The PNF has used this cooperative agree
ment mechanism before and currently has agreements with PREDESURp lID pro-
Jects, the Pichincha Provincial Council and ENDEFOR. Although it does not 
have cooperative agreements with private sector entities, ths new Forestry Law 
facilitates such agreements and the PN? has expressed an interest In imple
menting agreements vith private sector entities. During project design USAID 
explored this possibility with several private sector entities that would be 
likely candidates for a collaborative effort with PNF. Annex IX identifies 
and briefly describes potential private sector participants. All indicated a 
strong interest In signing cooperative agreements with PNF. 

A fundamental issue with regard to these agreements Is the way
in which loan funds will be used. Since the field demonstration activities 
will involve communities or other groups, as well as public and private sector 
institutions, it may be more convenient in some cases for the P1 to make dis
bursements directly to comunities, rather than through other public or pri
vate sector institutions which may be implementing the field demonstration ac
tivities. Alternative disbursement mechanisms will be tested and adjustments 
will be made In these mechanisms as necessary. The implementation of the co
operative areements will require close monitoring by the PUY to ensure their 
proper execution. The principal long-term advisor will assist the iNY in this 
task. 

USAID will undertake responsibility for project implemntation 
in specific areas such as the procurement of dollar cost goods and services. 
it will be able to carry out these responsibilities provided that the long
term principle advisor will assume a key liaison role in assurIng adequate co
ordination between the PNF and USAID, The procurement of technical assistance 

* will require the assistance of the regional contracting officer and the 
A,4.D4- USDA Forestry Support Program.
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CHART I 

Organizaion of the National Forestry Program
 
(Nzrbers represe-nt total sU3ttirY3 assigned to each unit)
 

IEx~ecutive~ Director IAdvisory CTI1itee(3)
 

Legal Advisors 
(4)


S Prog-a=cw-g and 
SEvaluation Depar tment 

Administration and
Finance Department 
(14) 

7V<cmical Directorate 
(3) 

_ _ I I 
In3stzres are-d Forestation' 'i tL;r al Research and Forest Management 

l(6) iid!ife(6 i 'Dlif e Training Department Department(29) (9) 

(6) 

Total headquarters - 115
 
_ _Total district - 717
 

La xratry iDistrict Offices Total staff 
 832Laoratory (20 provinces) 



3. USAID Conclusion 

The project Is administratively feasible and institutionally 
sound for several reasons. 

~Prtalthough - he.track,-record,,ofthe 1kFs predecesoraacy ......... 
ispotty, It has gained considerable experience and receiving substantial 

technical assistance principally from PAO during the past 25 years. Its self-
Identity as an Institution has been strengthened by the nov Forestry Laws In 
this context, the PFlI's key staff are receptive to and looking for ways to In
prove P1'7' performance and effectiveness. The project responds by positively 
approaching institutional development through incremental adjustments. No 
major reorganization and no major staff Increases are required to implement 
the project. 

Second, the project is a balanced approach. Itwill Improve 
P11's service delivery to decentralized Institutions that work at the com
munity level and P117's own understanding of how to work with local coumuni
ties. By Improving 1117's capacity to provide serviceso valued by Its clients, 
Its organizational legitimacy as a priority development Institution within the 
GOE bureaucracy will be solidified. Itwill thus be better able to compete
for limited central government finances and support* 

Third$ the project will help Institutionalize a learning capaci
ty within 1117, the learning-by-doing approach of major field demonstrations 
with applied research elements will not only generate specific technical In
formation but should instill a more scientific or inquiring attitude sa1 
staff. Similarly, the project's focus on in-4ountry treining and use of staff 
members for In-service training will help highlight the Importance of the 
learning process. In this regard, the project financed informstion center 
will add further support to the knowledge generatiom/diesemination process. 

The above three factors should have the combined effect of 
making the PN? a more dynamic Institution. Moreover, the Importance of sound 
forest- ry policy and programs will ionese Inthe minds of the Xcuadoems 
public and opinion leadeis as the conservation promotion efforts of 
organations such as Fundacion Uatura take effect. At the same time, M3's 
field demonstrations 42d applied research will generate answers to se of the 
difficult questions concerning the use of an etremely Important natural 
resource. These factors, together with the technical assistance, training, 
and other Inputs furnished by the project, will help 1EV rapidly develop Into 
a mature, service oriented organistloo. 

3. invironmental (bncerne 

An initial Invironmental Rumination (Zig) was prepared on the r s. project on November 6,1980 s 
basid o a review of tie Project Identification Document (2ID), resulted i a 
Negative Detemination and indiected that the project would he" a positiv 

athe quality t 
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The Project Paper presents, in detailed fo , substantially the same 
activitics outlined in the PID insofar as activities in support of the forest
ry sector are concerned, Soil conservation will be supported through another 

.--.-- current-.A,.D. .project, .- Cooperation in-.the-execution of.the two,projects-vll
constitute a substantial contribution to natural resource management, A care
ful revIew of the 1KE indicates no significant change in ranking on any of the 
evaluation elements nor in the overall Negative Determination. The impact of 
the pertinent activities planned in the Project Paper can nov be discussed 
with more precision than was possible when the original "Discussion of Envi
ronmental Impacts" was prepared. 

1. Nurser Orations in Suprt of Forest Activities - Nursery
operations in support o orestry actit i use a varety o pesticides 
to protect concentrated seedling production. The pest problems to be en
countered in producing various tree species cannot always be anticipated nor 
can the pesticides to be used always be Identified. The Project will finance 
controlled experiments to ascertain appropriate pesticides for nursery use. 
The proper use and handling of pesticides vill be Included in the nursery man
agement training sub-activity. Pesticides employed for general use in nurser-
Les will be limited to those not banned or restricted by the EPA. 

2. Humid Tropical Forestry - The activities proposed In aSro
forestry, earl iact of degraded forests and improved succession management
all have in common the intensification of forest production on appropriate,
accessible sites using a diverse range of native and exotic species. Success 
in chase ecologically sound activities will tend to reduce pressure to convert 
isolated forests to marginal cattle pasture, prevalent destructive practices 

The demonstration to improve the sustained yield management of
standing tropical forests for non-wood products by indigenous groups in the 
Orients will have a net environmental benefit. This activity is designed to 
provide economic benefits to Indigenous groups already participating in the 
na- tional economy while at the teatime providing an alternative to the 
destruc- tive land use practices spreading into their territory. Herbicide 
use will occur in the forest enrichment demonstration. The herbicide(s) used 
will be limited to those not binned or restricted by the VPA and applicatton
will be done under the technical supervision of PlH technicians trained in 
pesticide handling. 

3. Sierra and Dry Coastal Forestry -,Activities include mutipur
pose on-fam forestry and lrge scale plantations on sites considered marginal
for agriculture, On-tam forestry will use various species for planting of 
wind breaks, field borders, terrace edges and dooryards. The net effect will 
be a net increase is tree diversity end soil conservation while contributing 
to the availability of wood products for local Use# That ist positive en
vionmental beefits are expected froe thl activity. 



4, Protective Forest and Watershed anagement - Activities In this 
area will have a strong positive ffect on environmental quality. All aspects 
of water quality will be enhanced and a significant contribution to soil con

servt ion-and -recuperat onvillba made - Effactive-protection-of-upper water - . 
Demonsshed natural forests vill enhance and maintain ecological stability. 

tration activities proposed serve as models for actions on the scale of an 
entire watershed which would result in large net economic benefits In terms of 

the protection of major infrastruc- tural Investments@ 

To Financial Analysis 

1. Project Costs and Disbursement Schedule 

A sumary budget for the project components is presented tn 
Table V. Detailed cost estimates are presented in Annex VII. The total cost 
of the project is $15,600,000 of which A.Z.D. will contribute 52 percent. The 
A.ID. funding will consist of $6,500,000 in loan funds and $1,600,00 in 
grant funds. As explained in the project description, $600,000 of grant funds 
will be obligated outside of the main Project Agreement as followel (a) 
$40,000 vL11 be obligated throush a direct A.Z.D. contract or a PASA for a 
long-ton principal advisor to the PNY1 and (b) $150#000 will be obligated 
through a separate Grant Agreement with INICEL. The Boot Country contribution 
will amount to 48 percent of the project. The Host Country counterpart 
contribution viii consist of 001 budget expenditures, private sector 
expenditures and contributions of labor and land by the communities and groups 
which will benefit from the project. 

If financing cannot be made available to USAID to fully fund 
this project in FT 1982, the A.IeD. contribution to the project will be pro
vided incrementally as followse 

Flscal Year Loan Grant 

1982 $3,000,000 $200,000 
1983 3,500,000 500,000 
19864 - 6500000 
1985 - 250,000 

The cost estimates for the field demonstration activities are 
based on current forestry experience is Ecuador wher applicable and on expe
rience tn other South American countries where there is no local experience, 
adjusted to Icuadorean conditions, as n the ease of bomld tropical forestry.
 
Cost estimates for each major type of field demonstretion are presented in 
Annex VII. These costs are reasonably fin althoush because of the nature of 
the field demonstration activittes sm variations in cost for specific ac
tivities should be expected. Other costs, Sol, for operations, traising$ 
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technical assistance and equipment are based on recent experiences In other 
USAID projects, Project costs have been adjusted for Inflation on the assump
tion of a 10 percent annual inflation rate which has been applied to the easti
mted chidulsof accriedloan and-counterp8rt financed~expenditures for each 
component of the project. Grant funded technical assistance costs have a 
built-in Inflation factor. Inaddition to the amount set aside for cost 
adjustments due to Inflation, $600,000 has been reserved for contingencies of 
which $300,000 are loan funds, and $300000 are counterpart. The amount se$t 
aside for contingencies amounts to 6.5 percent of total project costs* This 
level for contingencies Is considered adequate since an Inflation factor has 
also been Included separately in the project cost estimates, 

The contingency line Item is an Important element of the project since, 
as explained in Section I*1,, Project Model, the process learning 
approach requires that substantial flexibility to adjust activities be built 
into the projects The contingency 1lne Item will provide the PP with the 
flexibility to mak necessary mid-course adjustmentse Possible uses for 
contingency funds Include additional loan financed technical assistance and 
loan funding of additional PF staff on a declining scale. The technical 
assistance which has been programmed for the project io the minimum amount 
required to achieve project objectives; however, It io probable that the PF 
wL1, In some cases, request that long term experts be extended or that 
additional short tern technical assistance be provided. Also, while USAID does 
not foresee any fundamental problem In the limited increases of PN? staff 
anticipated as part of the CON contribution, the 003 has recently Initiated an 
austerity program which includes a temporary freeze on all now hiring and 
personal services contracts. Therefore, during project agreement negotiation, 
up to $100,000 of loan funds may be set aside for temporarily contracting 
professionals who will be Incorporated Into the PNYIls permanent staff as soon 
as possible. 

2. A.I.D. Disbursement Procedures. 

The Project Assistance Completion Date to )arch 31, 1988# ap
proximately five years from the date of fulfillment of the Initial condition 
precedent to disbursement. The bulk of disbureements will occur during the 
second, third and fourth years of the project* Direct foreign exchange costs 
amount to $2#300,000o These will be primarily for technical assistonce, 
training outside Icuador, and Imported equipment. The major portion of 
expenditures will be in local currenocy primarily for field demonstration ac
tivities, Imported vehicles and equipment vill be paid for by mans of the 
A..D. Letter of Commitment procedure. 2xpenditures for technical assistance 
will be paid directly by AID, under A.I.D, contracts or through the U.S.D.A. 
- AID, forestry Support Program USA Local currency disbursements will be 
disbursed through a revolving fund procedure in which the M will establish a 
separate account in the Central Bank. For som field activitios dLsbursements 
may be -ade directly to other Institutions upon approval of the Nips bor 
exaplet disbursements for activities in Intaerated Rural Development projects 
will be made through VOWDR, the Intelrated Rural Development Fund which is 
being utillsed in the Integrated lural Dewlopment and Integrated Health Ser
vices Delivery projects. Activitiesowhichinvolve 0I3O1 as the implementa
tion agency are also likely to have disbursements made directly to that lnsti
tutton. Specific disbursement arrauemnt's will be included in each coopera
tive agreement which F eecutes with another Ucuadoem public or private 
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sector institution. 
Since the prior approval of A.I.D. will be required for
 
each cooperative agreement, USAID will approve the specific disbursement pro
cedures established for each field demonstration activity.
 

3. Host Country Counterpart Contribution and Recurring Cost Analysis 

Ecuadorean resources will contribute 48 percent of the total

project cost and will be 
$7.5 million over the five year project life.
 
Counterpart for institutional development activities wi.l 
be financed from the

GOE budget and will include staff salaries and other operating expenses re
lated to the implementation of these activities. For the 
field demonstration

activities the counterpart contribution will consist of GOE budgetary expendi
tures channelled primarily through the PNY but also through other public

sector organizations such as the IRD Secretariat, INECEL, and INCRAE, Invest
ments by mixed and private enterprises, and labor and land contributions of

the communities and groups which will participate in project activities. 
A
major objective of the project is to more effectively mobilize public, private

and community resources 
to implement forestry activities, rather than relying

entirely on public sector resources to carry out forestry activities. There
fore, the cooperative ayreem',ents which are entablished to 
Implement the field
decoatitration octiviltie will require a tangible contribution of resources
 
from eich of the pisrticipating groups or institutions. 
 An detailed in Annex
VII the counterpart contribution will consist $5.0 million ofof public sector
renourcej, $1.1 million tram private enterpris.,, and a community contribution

of $1.4 illlion which repreiant .,the net value of the 
land and latr contribu
tion after Incentlv. pym...nt to participantt )save been taken into account. 

"lhi . I,t-tutionjil development ol the PNF which will occur as a
result of the, proj.ct will mean that the PNY will have to boar certain recur
ring L'Ofitt,, iarticularly to maintain the renearch, coordination and
Inforintion dina.mnintat ion f(ancttont, which will Ib developed etapart of the 
pr 1e. ct . fitcaia. tb..uc lonctonsu will be developed with minimal additionaltit"t1 , r,' urring ,,slary .xtpenditurr.U related to institutional develo naont, 
.motn, (A) $'(o,u0(i petr year', i.e., tan increase of Inone percent the PIf's 
currvnt. optratiotit, bridget . Knt,.rfals and other coata related to the

impleme.tnct ion of functiona alsothee will be incurred but thes will not 
exceed oz,, p,.reat of the- current I'NF budgetary allocation. 

The p rodu.t Iv l ore t ry fil1d demnet atIion act vit le will r
,t,:IIt , mint r 
 ,, t c t iare0qul t v I,,sI lt x£wndI aft.-r t h P'ACI) by public nogd private

u"ctor 1 it 1 1ttit 1,"111 , well ntn by the tenitic. lasy groups which participato its 
the I 14.1' ,dr,':,I, t (.at f,1a. "Iien. Include plantat Ion mnintnmn ce ripendItureu
whit) ai11 . ii:#- vt, Iy 1w 1,rsi hy th part icipat ing comesh!ti anld Mrk(rup., and 
out layr lr,l kath erlng data to applied
field ullI, , .tll W Ihlha Ca must be a %umed by the public an Isri vat I natiu
tL1.111 whiclh ;aa I I I1pat 1 In the c'ooporat iv ag reemaont a . The faarmer expendi 

toilt |ihi of related the reaearch raid 

-
turea will primarily otni at of labor oxpondlturoo for pnning and thiniing 
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while the 
latter will require cash payment for data gathering. In addition,

the increase in forestry activities in the northwestern and Amazonian humid
 
tropics will require additional PNF staff which must continue to work in those
 
areas after the PACD date. 
 The increased staff expenditures will amount to

$65,000 annually, or 
2.5 percent of the PNF's currant annual operations budget.
 

The development of the PNF's protective forest delimitation and
management planning capability also means additional recurring salary costs in
 
the amount of 
$15,000 annually and related operating coats amounting to
 
$30,000 a hILli1 ly.
 

The ability of the PNF and other Inatltutlona to absorb the
recurring cotit5 generated by the project io reasonably certain. Except In the

catis of t.. PI'NF these contu 
are minimal and are often of an "In-;.ind" nature. 
The tot,l c.tlmated additional annual cost which must be included in the PNF's
budget at±. a rctiult of the project amounts to five percent of Itci 1982
operitiont, budget. The PNF should be able to maintain thin level of increased 
funding without difficulty after project completion, particularly since a 
number uf1 roject activities, e.g., training in nursery and plantation manage
ment are likely to result In substantial efficiencies In operation over the 
medium t.rm. 

4. Al1) (on Iusi onti 

|f,'.,'i,,t 1l rm i cutstimates for project activitlea exist. 
The' t,t Ilh wu ... (.,verhtr'e have been clearly Identified. The 
counterrcart 4-zittbI utluII) required to carry our project activities an well as
the rvorrlni. ,ot.rt whi. h will renolt from the project can reatonably bp borne
by tlie nnttlutltttlo and groupu which are rteap, nalble for them. Therefore,
USAIb coneltdes that the projrct It flnancl4lly' fealbhIC. 

SUHHA!Y PRIOJECT RtIX-aT i 11,11M 
($ 1,000'.) 

A.I.D. I0a t 
l.OA n Gran,. Country 

Tachncal Aslatonre 
 635 1,600 65
 

Trnlnlt 
 650 250
 

Firld li.,C,,n eatat1,,1 Aetlvli lI,N 34700 40.675
 

P2lote v-i J,, t At iAlviilles 600 450 

V4 ItAVd, Iv,,, 65 6
 

rt~1 I I 300 300
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IV. IMPLEMENTATION ARRANGEMENTS 

A. Implementation Planning
 

1. Project Timetable
 

The project will be implemented over a period of approximately
 
five and one-half years from the date of signature of the Project Agreement.
 
The March 1988 PACD will allow the field demonstration activities to be pro
grammed over a five year period. Annex IX contains a detailed time-phased im
plementation schedule for each of the project components. Assuming a July
 
1982 Project Authorization, the schedule for key project start up and imple
mentation events will be:
 

Activity Date
 

Project Agrteement Signed July, 1982
 

Initial C.11.4 let October, 1982
 

Prituil|,;l Advitr Et, PNF In-country March, 1983 

nt Ill 1983M.zs , . .ir :". is1 t ( it racted March, 

Firnit y'i,r oirntl,ty 1'Iii I'repared Msrch, 1983 

Int t ta I App, I I- i(,., t.clh ,mid Pilot Field 

Av tc 4 m,ntt in'ned 19834,vI t r ,,- !; June, 

Addut Io1;1l 1'. Y, t -n rd June, 1983 

+-1! .€i t- Atialatance 

C40(, 13', %1+, Septemhrr, 1983 

Os~l'<++~l+t y ")+lmlidni: 1.4r 1'pUr 1'erisonnel 

Reft+. I +.3 :.-! W 7 -f-hh I,ts I 

I.It Iitr' Septealwr. -483 

All Sh;,<i.: ,t I il Ab lteso14 ce Cintrartod r. 1983'.ct Sopt..tt 

it n I II t C11 . 0l1'rt1n- f t4-ry t ,s I t., NO' 19HI 

A1tik gC u I Y I a19thI " I I ! ii I 

Prrt i ( 1 r trI-Icat s )IteI% A4 %ILY Int t 14 NOfe jjy, 1911. 

H1I#+Pr, !vI I Il i',C l Ah IatI, u..lttx .l1el iDe.r tr, 1914 

ADj.- . i r, ., i, i s~'em 1986| 'w | f,+ (.Rpls ited , 



For the separate limited scope grant agreement which will be 
signed vith INICEL, key start up and implementation events are as folloves 

Grant Agreement Signed September, 1982 

1nitiaiCJ;C's-M t ---- Dceber l9 2-

INECEL Watershed Management Unit Staffed MIayo 1983 

Long-Term Technical Assistance On-board June, 1983 

2@ GOB Adminstrative Responsibilities
 

The Project Agreement will be signed by both the Minister of
 
Finance and the Minister of Foreign Relations, because both loan and grant
funds are Involved, as veil as by the Minister of Agriculture who will be am 
authorlied representative for the projects (A separate Grant Agreement which 
will finance technical assistance for INICI will be signed by the Minister of 
Foreign Affairs and by the Executive Director of INhCIL.) An additional a-t 
tborised representative for the project will be the director of the national 
Forestry Program. The Project IAgreement will provide 'that the N1ational 
Forestry Program vill coordinate project activities and that It shell enter 
Into subagreezents, as may be necessary to Implement project activities. 

The inter-institutional cooperative agrewem which will be 
executed by the WN vill be negotiated on a case by case basis although they
wili be substantially similar to each other. Amodel cooperative agreement
will be required as a condition preedent. to disbursement. hF will enter 

Ti~iInto the cooperative agreements through direct negotiations with groups and 
institutions normaily selected on a non-comptitive basis taking into ,accout 
technical and Institutional considerations The nature of the relationships
established wili be similar to AZeDo's Cooperative Agreements. There will be* ~*-i ~- ~ 
a direct transfer of resources to each selected entity to assist It to carry 

.

out a public purpose or. to stivialate It to, develop Its programs In line with 
?N? 'priorities*, Yet, the agreements will not be'outright grants since sub
stantial-involvement is anticipated between WSIand the recipient daring the 
execution or performance of eaCh angremet. 

Such inter-Institutional agreements are cemon implementing
mechantoms within the 003. in facto IN? has already executed similar aeem
mentso with organizations such as FI3ZDU, the Provincial ouncil of Pichia
chap and the XID eretariat. inkeping with one of the project's objec
tives, a substantal effort will be made to Involve a member of private and 
public instituions which hae an Interest inforestry tn the Saplemetation
of project activitioe. Approximately mine such agreements will be developed 
during the life of the project. Although the MNmay be considered as the 
priusty lim eattng agesay, project Inputs which are Included inthe coops
rat agrete nta, may* upon authorisation by the MP director, be directly
procwir4 by uher agencies which are also Involved Inproject implemenotion. 
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Also, upon authorizcation of the PN? director, USAID will sake direct disburse
nante of loan and/or grant funds to public or private entities other than the 
PN? which may be involved in project Implementation. These arrangements are 
intended to facilitate the PNl's coordination role without plcing an over
whbaingburdnonItsadainiotrativa and -fiLnancial-staff .... 

The ItiF's district offices have an important Implementation role 
io those areas where field demonstration activities vili take place. They 
vil provide the technical assistance and other support required to Implement 
and monitor field activities under cooperative agreements. This vi l be a 
learning-by-doing process. They will be supported by the appropriate 137 
technical department and by the project's technical advisors* In order to 
enable the regional offices to carry out their project responibilities 
effectively, the project also provides for traiuing, improved nursery 
facilities, vehicles, and in certain districte increased staff. 

3. Procurement 

The procurement of 8sods and services to Implement the field de
monstration activities viii be primarily the responsibility of the P970 To 
the extent that other public or private sector entities procure goods and 
services with loan funds, the 1M will assure the entity doing the procurement 
eomplies with A-.,D, regulations and that it eubmits proper reimbursement 
documentation* 

Much of the funding for the field demonetration activities vill 
be local currency expenditures for economic incentives to the participant 
beneficiaries in reforestation activities. Other material inputs for field 
demontration include seeds, seedlinge fencing material, and, in some activi
ties, minor amounts of fertilizer and/or pesticides. Thes will be local or 
shelf item purchases except for the purchase of small quantities of Importedseed • 

Pesticides will be procured for the project only with the prior 
approval of U5AID which vil carefully montor pesticide procurement to assure 
that it cones to A.o.D, regulations. LiUad quntities of pesticides vil 
be used in tree nurseriee and in the humid tropical forestry activities as 
well as for controlled experLmets, The 1117 viil continue to purchase pesti
cides for nursery use, however loam funds will be used to purchas pesticides
in the other situatifs. Loam financed pesticide purchases will not exceed 
$2,000 during the life of the project Nevertheless, USAID, upon the advice 
of AID/V forestry specialist and consultants, bo determined that It is im
practical to attempt to Identify the ceticides to be fiuaced under the pro
ject at iMe point* It was observed ttt currently pesticides are simply pur
chased off the shelf without any established criteria or recomadatoms being 
cosiderMd. therefore, thi determination should be made after the long-tern 
advisors as well as the entomologist and pathologist, wbo Will he a good 
knowledge of pesticides and who can mke appropriate reenndationl are on
board. USAID will require that the" advisors partieLpate in the selection of 
pesticides to be used under the project. A determination from the LAC 
oIvironeatal Officer will then be oksnd prior to puchns of the 
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UoS. dollar procurements will constitute a relatively smll per
centage of the total procurements financed with loan and/or grant funds, 
Generally, these procurements vill be made by USAID since the procurements are 
limited In number, negligible institution-buildIng benefits vould be obtained, 
and delays could be Incurred because of the PN's lack of experience with
 
imported procurements--


The major category of dollar procurement viii be for technical 
assistance. USAID, with the assistance of the A.Z.D.- USDA Forestry Support
Program and, as necessary, the regional contracting officer, Intends to con
tract the services of the principal advisor and the two other long-term for
estry advisors, either directly or through the Forestry Support Program USA$ 
Procurement of the long-tern technical assistance on a timely basis is critic
al to the rapid Initiation of project activities Therefore, UeAID, with the 
concurrence of the PN, will initiate the selection process for these advisors 
prior to signature of the Project Areement. Iecaus the principal advisor 
will be funded outside the project agreement, he/she my be contracted prior
to the fulfillment of the Initial conditions precedent to dleburememnt 
Short-tern technical assistet will also be procured directly by AoZoD. or 
through the orestry Support Program. 'n either coos, efforts will be made to 
encourage UoS. forestry Industries to furnish short-tom technical assistance 
for which they may be well-qualified, eog., nursery managemeIt, forest paths
logy and entomology. 

Procurements of imported equipment and vehicles will be very
limited in number and viii also be carried out by USAZO upon request from the 
IN?. Prior to purchasing the micro-computer/word-processing equipment, USA=h
will require assistance from SIEAN to determine the most appropriate
equipment considering the PlF's requirmnts and the availability of serVes 
In Ecuador. LonerUm training will be provided by US and/or Latin Aerican 
universities and by training Institutions such as CATIlK° 

4. USAID Monitoring 

The Project Agreement will provide for USAID prior approval of
 
all cooperative agreements. UIAID's Rural Development Office will hev pro
ject monitoring responsibility. This office io currently staffed by one U., 
and one Zcuadoren professional. Plane call for the addition of an U.s. 
direct hire deputy and, eventually, a joint career corps officer under the new 
program being developed between A.ID. and the Title XII unLversitiese, The
office also hem monitoring responsibility for the Rural Technology Transfer 
System Project -- a major component of UMAID's on-going program. The IN
 
professionals, however# will be supported by a project commttee and by the
 
principle advisor to the project who will provide the requisite technical
 
expertise. 

The project comittee will rview and advise the project offices 
on major implementation actions such as the approval of cooperative
agreements. It will also assist the project officers in preparing Project
Implementation Letters and other project documents as appropriate. 
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USAID monitoring vill be enhanced by tAe placement of the principle advisor In the 1N- who, In addition to hie advisory responsibilities tothe PN in technical and program managemenr matters, will a@@Lt vith USAIDOstechnical monitoring by serving as , the principle liaison between the PNF andUSAID,. The., advisorwill-also facUi u te major-iplementation actions- on-1 mattore such a procuremeat and disburement. Finally, he will provide adviceand recommendations to USAID with regard to the cooperative agreements whichthe MN will negotiate with suadorn public and private sector entities. 

USAID will continue to moLtor the project subsequent to theFACD in order to &asura that the reseabr and field demonstration activities
initiated durig the project are continued. In order to accomplish ths
monitoring USAID viii request an annual report from the W. 

B. Ivaluation Plan 

Major evaluations will be carried out during the second and the
fourth years of the project. 

The first evaluation will be a process evaluation which will focus onhow the project t being implemented. tn this evaluation, primary attentionwill be devoted to evaluattng bow the 1Wl ts performing aads In particular,te manner In which the project is being implemeated. This evaluation will beconducted jointly by the 1W, A.X.D. personnel, and the principle advisor.However, It will subetantially rely on a prior analysis by the Institutional
consultant financed under the project's Institutional development component.The major objective is to identify ways and uan to Improve Implementation of 
activities. 

The second evaluation will be a perforansce evaluation to asessf whatthe project his accomplished. Preliminary results of applied reearoh and(teld deonstratione will be evaluated as well as the deree to which institutional development objectives have been acomplisbed. The evaluation will erve as a major eleen"t in the decisioa proess as to whether a secondtrench* in a long torm forestry program should be financed by AoI.D. 

This second evaluation will be carried out by a contractor with experience in evaluating forestry activities. It will be carried out just priorto the departure of the long-term tecunica experts i plantations and tropic-Al forestry and during visits by the majority of the sbort tern coultant,Thee consultants will be expected, part of their scope of work,as to spendseveral weeks working with the contractor to provide spectalised inftontionrequired Ut, the evaluation. Thues the contractor viii bit" tbe benefit ofspecialists who are familiar with mudor's forestry sector as well PP andas
USAID personnel. Funding for the cost of the evaluation, ncluding the outside cotractor, is included i the InotitatioIa development component of the 

. project. 

The evluation of the institutional development objectives of theproject will focu on the tollowin faetores the extent to which t(1) 1117Mee developed Its lndicativ# planning and project design capabilities, and thedegre to which the enhanment of thee capabilities my be" influenced thechole of forestry activities implemented by other forestry astitations (2) the way I which the F 
eetr 

his asmed Its research coordinatieo 
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role, considering the type and amount of research as veil as the researchresults obtained; (3) the usefulness of the technical information disseminatedthrough the PNF; and (4)the degree and effectiveness with which the PN? has
upgraded Its technical assistance and support functions (eg
,p nurseries) at_
thedistrictofficelevel-in-addItIon8 'th effectivenesa of the generalmodel for Inter-institutional working relationships under the cooperativeagreements will be analysed. 

The productive and protective forestry field pilot demonstrationswill be evaluated from two points of view, Yfirst they will be assess4 intoms of the amount, kind and utility of the technical Information (Includingcost Information), that they have generated. Second, the effectiveness of the
various types of specific Institutional arrangements vill be assessed,focusing especially on the degree and kind of participation of the beneficiarygroups or comunities in each of the cooperative agrementse 

In the Project Authorigation. 

C. Conditions and Covenants 

. Conditions Precedent to Disbursement 

cedent 
USAID recomcnds the Inclusion of the following condition pre-

Condition Precedent to Disbursement to Finance IndividualFeldActiviies,ecop fOr theProurement ofVehicles and rtedEqupment.or to ndisbursement , or to the issuance of any comitment documentsunder the Project Agreement to an Individual field activity, except for theprocurement of vehil end Imported equipment, the Government of Ecuadorshell, except as A.I.D. may otherwise agree in wrlting, furnish, in formsubstance satisfactory to A*4,D., a and
plan which details how the field activitywill be Implemented and an agreement between the PN? andinstitution(*) and participating each Implementing

groups or comunities, 

This recurring condition requiresCooperative agreement that A,.D. approve eachprior to its signature. USAID Intends to use this condition as a monitoring tools particularly during the intial phase of projectIspleuencation. However, to the extent that the PF? demonstrates a capabilityto effectively negotiate and implement such agreements, USAID may waive thiscondition for small value agreements which the 
MU will negotiate and sign. 

2. COVenants. 

a. The ,00 shell covenant that$ unless AoZoD, othelwise agreesin writing, it vill cause the PM? and lAC to expedite the titling of landwhich viii be W.ilised for productive or protective forestry pilot fielddemonstration# under the project. 
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b. The COE shall covenant that, unless A.I.D. otherwise agrees
 
in writing, it will cause the PNF to increase its central office staff by at
 
least six professional permanent positions (including a full-time training
 
coordinator) by the end of the first project year and its field staff by two
 
professional and aeven technical permanent positions by the end of the a-i:ond 
project year and maintain such permanent staff level. after the end of tYd
 
project.
 

c. The GOE shall covenant that unlea A.I.D. otherwise agrees
 
in writing by no later than December 1984, the .3E will have prepared a plan
 
which details an appropriate organizational a'. cture for implementing
 
watershed management in Ecuador.
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Se~or
 

John A. Sanbrailo
 
DIRECTOR D LA HISION DE AID IN ECUADOR
 
Av. Colombia 1573 y Queoeras del Medlo
 
Quito.-


Seflor Diroctors
 

A solicitutd del Gobierno del Ecuador, durante los 
Grtimos moses, varios organismos y agencies Subernmentales han 
venido dosarrollAndo con tic nicos do IsAgenoi par&*I Desarrollo 
Intornocional (AID) algunos proyactos ocuatotianos do dosarrollo 
quo requorirfn do financiamloento modiante prdstamos do Is Alb an 
al atos do 1982. La presents tione por objoto ratifLcar &1 interfs 
del Gobiorno Nacional an rocibir pristamos blandos do l& AID, tan 
pronto cou.o sea posible par& loo sigulentes proyactost 

- El Consejo Nacionsl do Ciencia,y TecnoloSta. 
(CONACYT) he dosrrollado un Proyacto do Transferencia do Tecnolo
$to Rural quo requorirS un pristamo blando do la AID por *Imonto 
do 5.0 illones do dMlores. Etta pristamo contribuirS a fortalecor 
0l CONACYl' como institucin y a financier los proyactos quo CONACYT 
1lovarS a cabo con eantidados tales corns *I MAO, INIAP, INIU'I, INEC, 
universidadas ecuatorianor, etc. Tenomos entondido que los tlralnos 
do estos prdscamos pArs *2 Gobierno del Ecuador serin los siguienteu 
25 aftios plazo; 10 saos do pertodo do Srcl; y uns tdsa do Interls 
del 2 per clonto durante el perlodo do Stacis y del 3 por coento do 
Ohf en adolante. 

.El Programs Nacional do forostacign (PNF) del Hi
nistorlo do Arlculturs ha diso ado un proyocto tondiento a icre
wtntar In"actividadas del Gobiurno del Ecuador on las Sross do to
roataciOn, do connorvacitn y do rocursos nawrales, eon especial 
finfasla on @1 doamrrollo do rocursos foreAta)os productlvos. Eato 
proyacto roquurJrt un pristanso blonds do Is AID do 6.0 millones do 
d6lAreno ows fondon no roambolonbles en un monto do 1.0 villoes 
do dtlaroa. Eate proyaeto sorS inplruntdo a travts del PM? y do 
otras entidados acuatorlnas toles consO E09FOl , Los tdrunos dol 
pristamo blando al Goblerno del Scusdor ntond ms ortn Iuales a 
los dol Proyacto con CONACYT. 

-La Junta Watcowil do Is Vivionda (J1PP) y *IBanco 
Ecuatorioo du InVivianda (30V) htan disefiado urn proyeolo par& In
eronor Indisponiblidad do vivionds do 'Interta soial on 
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ciudadei sccundarias y en pueblos pequerios, fuera de Quito y Gua
yaquil. Este p&,oyecto proveerg firutnciamiento para nolucionei 
iiabitaciontle~. talea~ corto loLL*5 y 5tervicios, piso techo y vivienda 
rnf:ii'a, para fatmilias de bajoa ingresoB. Enteidenos. quecaest pro
yucto califica~ paraU el Programa~ de± Garantlias de lnvcersi6n piara la 
viviendii de la AID, prograima enze nmediante el cual in AID putede
lgarantizbr un prC*tLaro de 'in inversionsta privado de Ice Estadoa
Ujnidus do hasta 25.0 mi11ones de d~lares, do rnodo quo 105 t6rninon 
y condicjones del pristano puedon mcr mfsa beneficioson para al 
Goblierno del Ecuador. Con las garantlas do AID, entendemosk quo
dichos ttriminoti y condiciones podrinn acr loa aiguientes: 30 ai~ob
de plaz:o con tin pcr~odo de grnciti do 10 nihos; del rniio modo enten
demu,. que la All) vtit ti busciindo lot; mediob parn obtener fondos no 
rceemboltiable~t pait cormplcrentnr las act ividadem de cat proyecLo. 

A fin de t uiwr 1,% t.uz idac de quv Jots toridoti de
All) c!.or.au di -. [w:i blvt pira (r.*L0, proyectoti*en cnd um. t-1 

p . cl 1'v nr dc* (ONALYl dt-1,0t . !;(.I. I l:...a1do 1aa:itd t.

30 do j 19W el d 1 Putoyt-ktot de hVuie:t atrj1
)unio dc '...5 Cutivii p.1a 

11.11't. vI (C .1y...-t de IPoii.
10 h. DIa* vltiaw uodo w.i i.1 v ~ n~'~t 
li iqui C.1t 41 (t'14V4eiaa de 12. jt~ inpilin t- pa (yevLu dV psa
11i.a dt. in~vve: m'n pari 'ivicntla de c iudadet. tiecundarn hatia el 
30 dt' m*ptittibiv d e 19112. 

At cmi mae: v' 
1110"rAIOA Y 1.1 b)HTAD 
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V 31 Hinisto 1O do Agistultura y Gasdadra del Scuador, an conc r-

I dmncia con lan polftIcas dotomlnadA en *l Plan Kacionaldo Do-


JJIUII - rrollo hn olardo oinvenlonto inoromntar las - tividados del as*
tor foetal on *I ira rurAl on €oordinaoi1n con los programss
 
intorotoriale idontlif ondos on divorcsl reglones do pa s.
 

Do Uis, m manor&, *I Goblorno NaLonal, co, 62 props to do coo 
dinar Ion osfuorsos do las inatituionos quo desarrollan progromas 
forostalos on ol pats y pars un major aprovechamlonto do osos re
oarsos y una planilcaoin as oorde con lot programas menclonados" 
oatS oontomplando a1 fortaleJcLanto nstLtuolonal del Programs Na
ional rorostal. 

Adialonalmento so roconos iU necosidad do busor mecAnismos ado
ouados pare *I mnojo do cuonoas hidrogrfleas y do otras Sreas pa
ra protogor grandse Inversionos on obras hidroolfctricas v on ias0towas do rlojo. 

Cn ban a ostan considoraoionou, a) Progrmu Naclonal Forostal del 
*binisturlodo Agriculture y G ,ra olaborado un Proyecto de 
Asstoalloa Wonica y iinmnclora quo contLinuya a Is ooOtiLvLosai6n 
do Ion pianos do Dosarrollo del sector roestal." 

31 Proyocto propona uns stri do actividades prioritarLas pars le
var a chbo. Man corn 

1. Wrtaiooiwhonto dol Programs Maofonal ftrostal pare eJoero@n 
mil olootvidnd sus responnabilidadol do promool6n# planifl os
o6ino ocordlinaldn y apoyo tOcnivo on actLividados orostlos. 
go contoamia o1 roturamlonto do toi dopaertasontos do Progrso
clin a Invostligaldn y capacitamidni @I establoolmlonto do usni 
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Mi~gonldo,min Josfoomac±Bnu Undos profolonales istoma ontnuO do perfocioMC.

Onfoca y tionlcos del program, 10 oualpr~oriLlamento &I personal do los Disiitos Foresta.los. Para lograr estos objetivog so contart con I& cooperacicnlca y @I aquipamient do tlo Dopartament4 indicados delProgrma Nacional 

norestal. 
2. IOcutar actividades fogestaies on diferentes lugares del patlo quo tendr1a Como -inalidad selecconardas pars I& rotorostacidn Ae 

-44 o- s-e apropia-Como ION mocanismos do forest&oidn quo sean adocuados dose .1 punto do vista social.
 . ..tiW producivo y &Itrm1nos ocon6mioos.en Los. ctivdadon Inoluir~n programas agroforostalos y do nso,.del bosque..
hdudo tropical on Eseraldas y Napo,do prop6_ito mltiplo programs do forostionon I& Sierra ylam nocesidades i Costa Srida, onfocandodol puoblo ocuatori.n 
 tanto an madorar forrajo, loAa y consorvaci6n dol suolo, 
como pa

aot,
do so Zn *Ite &antibuscarn mocanismon IntorInstituoionales o puedamoviliarI una con los cualescntidad mayor do reoursosafticlnte. on forma msParsmtal fin 
so conolderar n 
acuordos entre el PN?
y ontidados pdblicas# Mixtas o privadas quo 1loven a cabo estasaotividadoo. 
So contarg con la cc),, .aoi6n t 
onLca y Is provi8i6n do financlamionto para Jas aOt vIdades do campo.varl a cabo tanto So lie1 ontronaminto y perfoC--OnaalSonal tScnlco do la 
_to '. del perInst.tuione. colaboradoras como tambifn
actlvJodes do invostigacaln.
 

3. Atumontar is c pnuidad intitucLonal para protogor Ian Aras noturaloa quo tionon Importancis econdma SigneficatiVa parapate. So reforurS la aca 

para dolimLtr dichaa 

cldad dot Program Nacional IorestalSroaa y donarroilor planes do manejo parsbonqucs protoctoroca 
 so tinanclarsdos on algunan 'roam 
a cotAdo ostas aatividado loportancla arttlca dado ol punto dovista ocondmico. Adois soootatalos para liovar 

olaborard con otras institualonescabo un proyato daostrativo do MsnjO
raclonal 
a 

an uns do Jas aubouonoas del rfo Paute. Be contaripara o, f cto con cooporac/dn t~onica# 
y un poqueolo oquipamiontoun financamlento do actIvIdadoo do campo. 

Con ostos antocadontoo 
pot ml Intermodlo, solictat 

.1 Hnlstarlo do Agricuatura y anadort.a 
donal, del 

a 14 Agonda para *I Dosarrollo, Intornaoborno do los Rstados Unidoe do Nortoa~mrioa,nanoispgonto do aprox..idA.nte. ce un flmillonca do dlaroo do prdsta
man Ion nlguigauto tOrminos y piaxos vointicino. aos do aot-
 . 
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t:iaol6n con dioz lhoe do graca y con interIo do dos por ocento
 
duranto al porlodo do gracis y trol por clento duranti *I perlodo
 

en
reatanto. Adomdm, so prev un aports,a un Pill6n do dM2are 

tondos no roombolsables.
 

La participacOn nacional &erg equivalonte a 230 millonem do su
cros quo Lnoluyen contribuolonem on especles y otras pot parts de 

an
las entidadem como,do las oomuntdadns y emprelai partlc lpante 
as actividados do forostsoa6n. Los aportemexternos e internom 
sorin ontregadoe durants un plmao de Ainco aftos, 

Todas las aotividadom resumidas anteriormente requerAidn do Is 
t6cntca por parts do Is A1D, con *I fin do reforsarasistoncia 


el,doarrollo dol programs propueot. ,
 

Dobo, manifostar a usted# 4filor Directors *Ialto intieris quo *I 
Hinintorio do AgriculturA y Canaderfa tiene pot sat* program*#amt 

como oxponorle nuoutro agradociuiento a umtcd y a sus distinguidoa 
on a fame do preparacolaboradores por la cooporaci6n brindada 

c6n do oat&olioitud. 

Aprovocho la oportunidad para promentarle a ustedi Mis sentbten
tom do la mis dist.ngu da conamderacl6n. 
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TO AnMEMASSY 	 QUITO PnIORITY 8100 At1gvi - UNC.AS STATE 33T921 

AIDAC TE, . 
4" 

.:,:.-. 
 SU3JECI: DAIC AFVIEW OF ICUAODCR FOREISTRY, SOIL ANn NATURAl 
 "
1k,,"'_- RESOJACIS NAKACIMINT PID 
to. SUitCT PIO WAS REVI1WlO A DAAPPROVED ON DICIER
E'

-14, 	 5-C * -FCLLOWNO GUIDANCE IS 
 OVIDIO F34 PP PRIPAlI

mlv; 2o, INSTITUIIONAL ANALYSIS SICTIONI THE PP SHOULD A4ALYZI I'TNI STPeiZThIS AND WiARISSIS OF THI 	 INSTITUTIONS TO IESIINVOLVED 14 IHE PROJECT, IASI ON THIS AHALYSISt ARIAS CF 
INSTITUTIONAL STRENOTHINING SHOULD SE IDEHTINIIO, FUNC-gA 45gb., , _TN 

4 4TION4L RESPONSIBILITIES OF IACH 	 IflSTITUTION SHOULD SI OUT-LINED, AN0 A STAMIIY OF INTIR.INSTITUTIONAL COOR3INATIO!* 	 SHOULD SI DiVILO 1t4 PARTICULAR9 THIS SECTION SHOULO

AOO.ISS'INCLUO; ,
 

--A. CONADI'S CAPASBLITIES ANO THE EXTNT OF ITS ROLE INTHE PROJECT. 
 , 	 I
 

--I. JUSTIFICATION FOU CLIASEN TU 
 I7HI LIAO AGINCY IN
DATA YSTK MANAOINENT. 
 -

j 	 --C. Tile UNDEALYIN CAUSES FOR FAILURE OF DOF TO ADDRESS
 

<ASIVIA, nlpF~kST ATION PROALENS,
-- o. IXPLORATION OF POSSILE INVOLVININT OF THE INECI
PRESENTLY NOT INCLUDED IN THE PROJECT. +. 
-o1. THE RISKS ASSOCIATED WITH INOIFOR WITH RESPECTiO"''T S PROITuAKI 	 T0APPROACH, CAPITALIZATION OF THE INSTITU"9'1ION, AND TARIET OROUP ACCIPTANCI OF LON-TIRN INVISIT

- *HINT# ALSO, THE MISSION SHOULD RiSIARCH EXPIRINCIS OFSIMILAR INSTITUTIONS OPERATING ILSIHElRi 
 IN LATIN ANIRICA. 
44 HOW INOEFORS AND INATURA'I ACTIVITIES COPLININI AND4n RI iJFORACE iACH OTHIR I 

1/14l$ 
 ). LIGAL COIIC14NSs rxISTIO4 LIGISLATION O0 LAOES AFFICT|%|* FORC4TRY A90 SOIL CONSERVAIION 0ROJWDNS SHdULO l$I CARIFIID1b0'AP+ OUIN4 IH& INII14SIVI REVIEW AND IRIEFLY GISCUSSED IN PP.
hIAT IF ANY LIGISLATIVE RtFOR4S WILL'iE RIQUIRE?10 IF-, 	 LEOIILAIIVI FORMS ARE I +IUIRID HL14 WILL PROJECT
 
ACTIVIIIIS 

REOULATIONS INFORCED?I1 CUNPORHEIo SHOULD LIOIILATIVI 0EliO0 ANODOXASSISTANCE FOR ENFORCINI ATO WNAfA P4PJICT €OKPONINT S1 AMlINTPRICOs4OITION 	 TO PROJECT SIGNING? ARE CURRENT 
4a 	 SCIAL S0UN1Oss ANALYJISI FIlWLO fnK SHOULD i

COI4DUC IIOU4U114 111r INfEIvIl VII' 1o CIrk U1NORIII0D 

IN( 1I014?CI$ 	IN MIUM WIT 0IN TERA4 PIIOPULATION 
VA.1 tot ISSIae isUGE tO iADwR 	 NRI A HUHAI ICOLOGIST 1OTHE O.SIO15 AND ASSISIll f IVlIL.I INO PILOtP*OJCIS tO IC II VAR iOUS INiLtNV1$ I INVU lI + ANI1R 

4;* 
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~.Cri""VwIITY PAITIPATION: RELAIED TO ABOVE ISSUE, THE 
PP SHJUL) ADDRESS SIRATEGIFS TO INCt RPORATE, (IN A 
cOn.4TINUIV4 hASIS, CCI*IMUNITY PA#IC32ATI OJt AlI) COOP.RATIOH 
IH SOIL CONSERVATION, FOREST IAHAGII.J1T, , All) REFORESTATOId 
ACTIVIIS . THE MISSION IS .ADVIS.D TO RF4I/FW T14E HONDURAS 
AND JA A4CA EXPERIENCES TO IIIPLEIIENT SOIL CONSERVATION 
EFFORTS* 

e6. 1OE CO1KITME"T: THE PP SHOULD Pfl.SENT STAtOlGER 
FVJDC.ICt OF 40V COMMHTENT TO NAtUtAL RESOURCE MANAGE64L4d11 
I.E. 1tNT11UTflI*Al 4EFUP.AS, INCFFASrS5 IN BUI)'T ALLOCA-
TIONi 10 ,;FFIIESIA1ION, FUitST KANAfiEH6NT, AhU SOIL 
CONSERV!.TION EFFORTS. REOPENING OF FURESTRY SCHOOL, ETC* 

T. THE MISSION IS REMINDED THAT SER/Di WILL EEO TO OE 
INVOLVED II1TAE PROCUREHEN T OF AUTOMATIC DATA PROCESSING 
(ADP) EQUIPOENT, INCLUDING SERVICES AND SOFTWARE. 

8. 'THE BUREAU E VIRONIENT4L OFFICE HAS REVIEWED THE IEE 
AND CONCURS IN MISSION THRESHOLD RECOMHEINDATION. MISSION 
IS ADVISED THAT SHOULD PROJECT It!CL;e ASSISTANCE FOR 
PROCUREENfT AND/OR USE OF PESTICIDES, AN IEE AMENOHENT 
WILL BE REQUIRED AS PER, AsIeDe REG. 16, ENVIRONENTAL 
PRO.EDURES. MUSKIE'
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12. LM Se.20t) theW 
miations with the uhitadStates? If So,a lV they been 
reud and have new bilateral 
assistance agreuments been 
negotiated and entered into
since such re~uptlon? 

13. -UMs. 620u. lat is the 
PvJ~Sttus-dfthe coun

try obligations? if the 
country Is in arrears, weresuch arrearage ta einto 
account by the AID Adm nI 
trator in determining the
Current AID Operational yearadlget?9 

14 entstatus In current. 

14. YMsc 2k P 22Anr 

ou7tr amd or Yette, bygrantig sanctuary fmrose.
cutiOn to, OW Md o
groip thich has comitted anact ofinternationl terror-

Lies the country aidd or
abetted,r by granting sanctuary
from poseuion too, 'Wi

zauaz or grop which has cowmitted a wer cim? 

15. sm 66 Does the camn. 
tr e J Ton the busi ofrCe, reliqin, national ori
gin or sx to the pCesence of 
aw officer or eQIoe of the
U.S. Who ISpreentIn such 
country to oary out econmic 
develoqunt prograM under the 

NO, 

NO, 

FAA? 
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PRDJECT CHEM(IST
 

A. GENERAL CRITERIA FOR PROJECT 

1. FY 1982 Appropriation Act Sec. 
523; FAA Sec. 
6M3(b). 

634A; Sec. 

(a) Describe how authorizing 
and appropriations committees 
of Senate and House have been 
or will be notified concerning 
the project; (b) is assistance 
within (Operational Year 
Budget) country or interna
tional organization allocation 
reported to Congress (or not 
more than $1 million over that 
amoEunt)? 

a. The Project was described 
in the FY 1982 Congressioial 
Presentation. 

b. Yes. 

2. FAA Sec. 611(a) (1). Prior to 
obligation inexcess of 
$100,000, will there be (a) 
engineering, financial or 
other plans necessary to carry 
out the assistance and (b)a 
reasonable firm estimate of 

a. Yes. 

b. Yes. 

the cost to the U.S. of the 
assistance? 

3. FAA Sec. 611(a)(2). If fur-
ther legislative action is re
quired within recipient coun
try, what is basis for reason
able expectation that such ac
tion will be completed in time 
to permit orderly accomrplish
ment of purpose of the assist
ance? 

No such action is required. 

4. FAA Sec. 611(b); Y 1982 
Appropriation Act Sec. 501. 
If for water or water-related 
land resource construction, 
has project met the standards 
and criteria as not forth in 
the Principles and Standards 
for Planning Water arK] Related 
Land Resources, dated October 

Not applicable. The project has 
a wall pilot demwnstration 
watershed managewnt-erosion 
control activity. How:ver, this 
has as one of its objectives the 
generation of the type of infor
mation required to carry out the 
analyses required by Principles 
and Standards. 

25, 1973? 
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5. FAA Sec. 611(e). Ifproject The project is an institutionis capital assistance (e.g., building and technology developconstruction), and all U.S. ment and does not involve capiassistance for itwill exceed 
 tal assistance. Therefore, no
$1 million, has Mission Direc- 611(e) certification is
tor certified and Regional As- quired. 
re

sistant Administrator taken 
into consideration the coun
try's capability effectively 
to maintain and utilize the
 
project?
 

6. FAA Sec. 209. Isproject sus. No. The Project has as its obceptible to execution as part jectives institution-buildingof regional or multilateral and technology development whichproject? If so, why is pro- will permit the GoE to solicitject not so executed? Informa- follow-on funding for subsetion and conclusion whether quents projects fromassistance will encourage re- multilateral organizations.
gional development Drograms. 

7. FAA Sec. 601(a . Information The project will indirectly enand conclusions whether pro- courage the export of wood project will encourage efforts of ducts. It will foster privatethe ceuntry to: (a)increase 
 initiative by supporting rethe flow of international 
 search and demonstration activitrade; (b)foster private ini- ties which will generate techtiative and coopetition; and 
 nical information directly uti(c)encourdge development and lizable by the private sector.use of cooperatives, and A large number of field demonscredit unions, and navings and trations will be conducted with
loan associations; (d)dis-
 the participation of cooperacourxje monopolistic prac-
 tives and pro-coroeratives. Thetices; (e)improve technical major objective of the project
efficiency of industry, agri-
 is to generate ways to improve
culture arv) commerce; and (f) the technical efficiency ofstrcryjthen free lai*)r unions. Scuador's forestry sector. 
8. FAA Sec. 601 Informatic Most imrported goods and techand conclu!;lons oil how projet t nical services supplied underwill encour,(je U.s,. private the project will be suppliedtrade and xnvestnLbnt abroiid frzn U.S. sources. A strong posaml encource private U.S. slbility exists that U.S. Fbrest

participation in foreign an- indu9tries will provide part ofsifitance )r(xjranl (including the services required for the
 us, oft prixvate truci, channels Project.

ai the r;ervic:eu of U.S. pri
vate entorprise).
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9. 	 FAA Sec. 612(b), 636(h); FY The Host Country Contribution to 
1982 Appropriation Act Sec. the Project represents approxi
507_ Describe steps taken to mately 50 percent of Project 
assure that, to the maximum costs.
 
extent possible, the country
 
iscontributing local curren
cies to meet the coat of con
tractual and other services,
 
and foreign currencies owned
 
by the U.S. are utilized in
 
lieu of dollars.
 

10. FAA Sec. 6 12(d). Does the U.S. NO.
 
own excess foreign currency of
 
the country and, if so, what
 
arrangements have been made
 
for its release?
 

11. 	 FAA Sec. 601(e). Will the pro- Yes.
 
ject utilize competitive se
lection procedures for the
 
awarding of contracts, except
 
where applicable procurement
 
rules allow otherwise?
 

12. FY 1982 Appropriation Act. No. 
Sec. 521. It assistance is 
for the production of any com
modity likely to be in surplus 
on world markets at the time 
the resulting productive capa
city becoles operative, and is 
such assistance likely to
 
cause substantial injury to
 
U.S. producers of the same,
 
similar or copeting com
mcxlity?
 

13. FAA 1IU(c) avi (d). Does the Yes. The Project will not sig
project take into account the nificantly affect the global
ilrIMct of the environment and commona, the U.S. environment,
natural roaourcei'i, If the nor the environlmnt of a foreiqn
|,roJe:t or J)rcxjr.un will signl- country. 711e Project is spoci
fCA1ntly lltfect the qloll fically designed to limit the 
ccxrirnts or tk*U.:;. environ- on-going current destruction of 
meat, tvun an ,.nviroisvruntal im- Ecuador's tropical foresto. 
paCt t,Aat,4-=lIt Is..en irelmtrod? 

If the projlet or pro'jram w,ill
 
flignificantly aft et the envi-

Lronlvlit of a1 Ivre i'J eotntry,
 
hau n l dtitl4'fl qvirlgtv'1ta 
Mlihnt I,''l ile,.l r.,l4 ? ioet tho
 
prop,,,:t ,, lr(x)rmti takii into
 

ont3lrat iii the p-ofm ()f
 
tie, tIe'ttI u:t of
ion tropicalto ,t t 

http:J)rcxjr.un
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14. 121(d. If a Sahel pro-
ject, has a determination been 
made that the host government 
has an adequate system for ac
counting for and controlling
receipt and expenditure of 
project funds (dollars or lo
cal currency generated there
from)? 

Not applicable. 

B. FUNDING CRITERIA FOR PROJECT 

. Develonent Assistance Project
Criteria 

a. FAA Sec. 102(b) 1i 113t 
281(a). Extent to whicI at-
vty will (a) effectively in-
volve the poor in development, 
by extending access to economy 
at local level, increasing 
labor-intensive production and 
the use of appropriate tech-
nology, spreading investment 
out froin cities to small towns 
and rural areas, and insuring
wide participation of the poor
in the benefits of development 
on a sustained basis, using 
the appropriate U.S. instltu-
tionr; (b)help develop coope-
ratives, e.Ixcially by tech-
nical assistance, to assist 
rural arnd urban poor to help
themelves; toward better life,
awl otherwise encourage demo-
cratic private an(] local go-
vernu:ntal institutions; (c) 
support tj.. ;elf-help efforts 
of (ievelO)iMJ countries; (d) 
prxnot, the particilvitio n of 
devi'lpitoj countri.; axIl the 
improvero-nt. of waClun ntatual 
arl (e) utilize ar-l encourage
rNjional cmxperatin by de-
VC(J)ir'J coUnLriei;? 

(a) The basic orientation of the 
project is to involve the rural 
poor a active participants and 
beneficiaries in forestry acti
vitiesl activities will be 
carried out through local commu
nity and cooperative organiza
tions using labor-intensive pro
duction methods. Wide partici
pation of the poor will be 
assured since they will partial
ly or wholly received the bene
fits of forestry production.
(b) technical assistance will be 
provided to cooperatives which 
participate in forestry activi
ties. 
(c) The project will contribute 
to the strengthening of E)uado
rean institutions which will be 
able to continue addressing
rural development problems after 
the termination of AID assist
ance. 
(d) Rural women will be encou
raged to participate cquitably 
in forentry activities. 
(e) :*gional cooperation will be 
encouraged through visits to 
research and educational facili
tios, and by making renearch 
results available to other coun
tries in the rejion. 
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b. FAA Sec. 103, 103A, 104, Yes.
 

105, 106. Does the project
 
fit the criteria for the type
 
of funds (functional account) 
being used? 

c. FAA Sec. 107. Is emphasis Yes. The project is designed to 
on use of appropriate technol- develop, demonstrate and disse
ogy (relatively smaller, cost- minate forest methods r tech
saving, labor-using technolo- niques which are appropriate to 
gies that are generally most small farmers and poor rural
 
appropriate for the small communities. Labor-using tech
farms, small business, and niques will be erphasized. 
small incomes of the poor)? 

d. FAA Sec. ll0(a). Will the Yes. 
recipient country provide at
 
least 25% of the cost of the
 
program, project, or activity 
with respect to which the as
sistance is to be furnished 
(or is the latter cost-sharing 
requirement being waived for a 
"relatively least developed" 
country)? 

e. FAA Sec. 110(b). Will grant No. The project does not provide 

capital assistance be disbur- grant capital assistance. 
sed for project over more than 
3 years? If so, has justifi
cation satisfactory to Con
gress been made, and efforts
 
for other financJiag, or is the 
recipient country "relatively
 
least developed"? 

Does the Yes. The goal of the project is
 

activity give reasonable prom- to rationally develop Ecuaor's
 
f. FAA Sec. 122(b). 

ise of contributing to the de- forestry resources. 
velopment of econofnic re
sources, or to the increase of 
productive capacities and 
self-sustaining economic 
growth? 
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g. FAA Sec. 281(b). Describe 
extent to which program recog-
nizes the particular needs, 
desires, and capacities of the 
people of the countryl uti-
lizes the country's intelec-
tual resources to encourage
institutional development; and 
supports civil education and 
training in skills required 
for effective participation in 
governmental processes essen
tial to self-government. 

The Project fulfills an expres
sed MeE need. It provides tral
ning and assistance to strength

en institutions and human re
sources. Some training will in
volve management of (DE programs
for the achievefent of national 
developwnt goals. 

2. Develo2ent Assistance 
Cr iteria (Loans only) 

Project 

a. FAA Sec. 122(b). Informa-
tion and conclusion on capaci-
ty oL ie country to repay the 
loan, at a reasonable rate of 
interest, 

USAID has reviewed the GOE'8 ca
pacity to pay this and other 
development assistance loans and 
has concluded that the GM is 
able to repay the loan. 

b. FAA Sec. 620(d). If as-
sistance is for any productive 
enterprise which will compete 
with U.S. enterprises, is 
there an agreement by the re
cipient country to prevent ex
port to the U.S. of more than 
20% of the enterprise's annual 
production durinrg the life of 
the loan? 

Not applicable. 

c. ISOCA of 1981, Sec. 724(c) 
and ((J). It for Nicaragua, 
doesthe loan agreement re
quire that the furyIn be usLed 
to the maximum extent possible 
for the private stctor? Does 
the project provide for moni
torirj u: ler FAA s'(c. 624(g)? 

Not applicable. 

J. Prot Criteria solely 
1corxni( Support Murnd 

for 

a. FAA ec. 531(a) . Will this 
WI~ntrK~' ro('rtQecofnmic or 

political ntaility? 'i the 
extent po;;ibe, does it re
flm.ct the ix)lly directiona of 
FM 5;xction 102? 

Not applicable. 
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b. FAA Sec. 531(c). Will as-
sistance under this chapter be 
used for military, or parami
litary activities? 

Not applicable. 

c. FAA Sec. 534. 
funds be used to 

Will KF~3 
finance the 

Not applicable. 

construction of the operation 
or maintenance of, or the sup
plying of fuel for, a nuclear 
facility? If so, has the Pre
sident certified that such use 
of funds is indispensable to 
nonproliferation objectives? 

d. FAA Sec. 609. Ifcommodi-
ties are to Lx? granted so that 
sale I)roceeds will a;ccrue to 
the recipient country, have 
Special Account (counterpart) 
arrangements been made? 

Not applicable. 
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K ~ STANARD ITEM LIST 

A. Procurement 

.1.3FA So 60ec62. Are nice corn-
gements topermit U.s. unat 
business to participate equ-
tably in the furnishing of 
conieodities and services fi
nanced? 

Ym. All procur unnt.dxIvernizec 
in the U.S.will be channelled 
through AID off ice of Small and 
Disadvantaged Business. 

2. FAA Sec. 604( a) Will all 
S procurement be-rom the U.S. 
except as otherwiso determined 
by t agPresident or under de
legation from him? 

Yes. 

3. c d If the coope-
ratingcounit-yFiscriminates
against marine insurance comn-
panies authorized to do bus i-
ness in the U.S., will conino-
dities be Insured in the 
United states against marine 
risk with nuch a comrpany? 

Ecuador does not discriminate 
against U.S. marine insurance 
coirpaies in procurements fi
nanced with funds provided by'
AID. 

4. FAA Sec. 6 4(e)j IXA of 1980 
ee 7 5 r !. n n off-shore 
proxcuremnof agricultural
commuodity or product is to be 
financed, is there provision
against such procurement when 
the domestic price of such 
coinodity is less than parity?
(Exception where commocdity fi
nanced could not resonably be 
procured in U.S.) 

Nut applicable. 

5. FMA Sec. 603. is the shippiryu 

' :from com;pliance with 
roquiroment in section 901(b)
oil 0", M'~roint 14,1 Irv* N'l of 

No. 
"cluded 

1'. 

Ii,nrII 'IpurcsiIL ol LIK- 4Icumu 
t(Xflkijo o1, COwuMLiOUO (cOMt
lXutml separately for dry buLk 
carriers, dry cargjo liners,
and tankers) financed shall be
transported on privately owned 
U.S. flag conurcial v~essels 
to the extent that such ves
sels are available at fair and 
reasonable rates? 
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6. FAA Sec 621. If technical Yes.
 
assistance is financed, will
 
such assistance be furnished
 
by private enterprise on a
 
contract basis to the fullest
 
extent practicable? If the fa
cilities of other Faederal
 
agencies will be utilized, are
 
they particularly suitable,
 
not competitive with private
 
enterprise, and made available
 
without undue interference
 
with domestic programs?
 

7. 	International Air TransErt. Yes, the Project Agreement will 
Fair Coqxxtitive Practices so state. 
Act, 1974. If air transrx)rta-
Lion of |×'rsons or property is
 
financed on grant basis, will
 
(I.W. carrier!; i u;ed to the
 
extent such service is (vail
able?
 

8. 	FY 1982 Appropriation Act Sec. Yes.
 
504. If the U.S. Government 
is a party to a contract for
 
[procurerrnt, d(o;! the contract
 
contliin a provision author i z-

Its) 	 ti 1lli, i(n) ()A t !U lst (oI

t rct. I,)w t Iii (- )r1v4i 1 (I r e (if
 

the Lite ,tates?
 

I. 	ContJuc.t lol, Not applicable. 

1. 	IAA .,.4"6"i (d) . II cipital("-.l,-(-hon..:ir t ioni) l)r,) j,-N:t., 

:,in,1 se of irim:;:!;.rvi(es U.;. 

indi ll-itr ,all i ijtv; to bo
 
lln5( to L . l xilX ll 'I ui t. 

con:; i,;Lnt_ with the national 
i lIi r : its?
. 

2. 	 IAA l;'c. f, I (LC). 11 ()nt. ract; Not applicable. 
T _-( -11 )(Ct. I I - t( I X-~Ii

11,11vM'ol, will t II4y IN- lII on a
 

C(* 'xt it IVi; Ioi ll6IxillAlll
 
soxfoil'I ), ' ic',lblo'/
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3.1 	FASe. 60(k). If for cons- - Not applicable.
 
tritionop uctive enter

pise, uwill eraggregatea t r value ot)
- - 4e,'a 4. - .. 

the U.S. not exceed $100 mil
lion?
 

C. 	Other Restrictions
 

1. 	 the. 12 Ifdevelop- Yes.
 
ment loan, isterest rate at
 
least 2%per annum during
 
grace period and at least 3%
 
per annum thereafter?
 

2. sIf fund Is Not applicable. 
estalihednstny by U.S.
 
contributions and administered
 
by an intenational organiza
tion, does Controller General
 
have audit rights?
 

3. ec.2().D rr - Yon. Arrarojemnto prprcle cicti

rtnit.tx1 (2): aidLo-oripi it; 
not used in a mannier whicti,
 
contrary to the best interests
 
of the United States, promotes
 
or assists the foreign aid
 
projects or activities of tho 
Comiunist-bloc countries? 

4. 	 Will arrangements preclude use Yes. 
of financing: 

a. FMSc14(~ 1982
 
(A IO pay for performance of
 
abortions as a method of fami
ly planning or to motivate or 
coerce peoions to practice
aboxrtionazj (2) Lo 1xiy for- 5N'r
for1161i1vo oii 411vlt~~ ill 114r i
 
I No.ioi aii1 i!fl o l* 4 1 I es lIy
IIUi 

planning, or to cooret? or pro
vido financial incentive tu
 
anry person to undergo sterili
zationj (3) to pay for any

biomedical research which re
lates, in whole or part, to 
methods or the performance of 
abortions or involuntary ste
rilizations as a means of Ca
mil 	 annring; (4) to lobby 

ror 	 agrtlon
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b.FA Sec.620Jg--TocoM

pensate owners for expropri
ated nationalized property? 

* c. FAA sec. 660. To provide
training or advice or provide 
any financial support for 
police, prisons, or other law 
enforcement forces, except for 
narcotics program? 

d. FAA Sec. 
tivties? 

662. 
. 

For CIA ac

e. FAA See.636(1). For pur
chas,,70e,.ong-term lease, 
exchange or guaranty of the 
sale of motor vehicles manu
factured outside U.S., unless 
a waiver isobtained? 

f. FY 1982 Awropriation Act, 
Se6..503,. IM pay pensions,, 

annuties, retirement pay, or 
adjusted service conpensation 
for military personnel? 

g. FYL 1982.Apropriation Act, 

Sec. 50, TO Pay U.*. assess-
Imnts a~rearages or dues? 

h. FY 1982 Approriation Act 
Sc.- 506. To carry out provi
sions of FAA section 209(d) 
(Transfer of Fm rurinl to mul
tilateral orjaniztions for 
lending)? 

* 

i. PY 1982 Apr nration Act# 
r.o7Th"510, o fie thO -
porFt o nuloar ilulrm nt, 

(tWolf or tochnolotly or to 
train foreign nationals in 
nuclear fie is? 

F .F F? :: ? : . . : ilit i /!ii i~ii i .. .. . . . . . . . .. ... . . 



j. FY 1982 Appropriation Act,
 
Sec. 511. Will assistance be
 
provided for the purpose of
 
aiding the efforts of the go
vernment of such country to
 
repress the legitimate rights

of the population of such coun
try contrary to the Universal
 
Declaration of Human Rights.?
 

k. FY 1982 Appropriation Act, 
Sec. 515. To be used for pu
blicity or propaganda purposes 
within U.S. not authorized by
 
Congress?
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Namei9S of Conty
s ScJo 

amnded, I hereby authorize the Frestry tor DevelopmntAproje..r
f 


! z-ua or involving planned ob~ligations of notc to exce Six Millioni Five : -.-:
 
: :- Thousand United Staten D~ollars ($6g,500f,000):in: loan funds (."rLoan .Hundred "): and 


:One Million Six Hlundred Thuan nte~d States Dollars ,($lf,600*00) in grant-::i .. i!
 
!5funds ("Grant",) over.a five-(5) year period f~rom date of autho~rization, ,, >:
 

• .ubject to the availability of: rurils In: a rdanc with the A;I;D.=OYB/:i:

:-allotment proess, to help inf~irnncng foreign:exchane-and local currency
 

Ecua...dor ("ME") in nproving the Ecadrean public and private setor insitutional and technicalcapabllity to efficiently develop and utilize Ecuador's
 

orest recourcn by:f: (i)ntrenrjthnirsj tho Nat~ional Forestry Program'sad or invligpandolgtions oannot to etceed SixaMillionativrwrdfl -("Mi)cpaciy t mhilh, satr arvl,proid tnl anuistnce in 
- mSrt of otlwr rorent rtnr inntittI.nn, (11) hr)twntlnq n program of

....: igrm-tivo rorontry I104h (fintymin!'ratilnn nult all) 1(01 ronerrch, and (ili) :de
:,: volnp)ityl rtlp M11l's8 u(nix:ty to dovolop nml Imlemelnt :manwjpment plans for
 

Project P3. e gremnt,e wich my negotiated and etored b e 

Delegatons o rty thsall st ass
 
tnalcuaornterm and ovenano netron a setoother term
 
tona uand utho subject t foll191 

,th (3%uadoranui istitua"Gli) nimrovingtrieor togetherlnd pwrvateoithh 
ionl adedinuia lapility otr enfcon ty dvlo andupadtil eurst 

Vorost e oromy 1 tinthnnjteNtoalFrsr rga' 
:::". lie Intoroist luio aril lmrnri! or lOplaYinm-iL11miOn Mil udred tousan Uted tateS. Dollars wit600 ,000),in gran. 

u(2s) yearn rm e date of firtpdi()ers nt teofuthrinludingar o 

rugrae to te al ofto accern o
va non ixTheton wth thall ay.. A* D. 

ctSdat poe ot o tthe 
pre ("Poct sof coorturnw oirat t2. the j co2n%)e the n (10)of 

http:inntittI.nn
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b. Source and Origin of Goods and 8'ervicea (Loan) 
Goods and services, except for ocean shipping, financed by A.I.D. under 
the Loan shall have theirincluded source and origin in Ecuador or incountriesin A.I.D. Geographic Code 941, except as A.ID. may otherwise 
agree in writing. oean shipping financed by AID. under the Loan shall 
be financed only on flag vessels of Ecuador or countries included in 
A.I.D. Geographic Code 941, except an A.I.D. may otherwise agree in
 
writing.
 

ca Source and origin of Goods and Services (Grant) 

Gool and services, oxcept for ocean nhipt)inq, financed by A.I.D. under tho 
Grant shall have their source and origin in ILuador or in the United 
Staten, except an A..). my otherwise ngree in writin. Ocean shipping
rinanel iy A.1.1). inwirr tt v Crmt. nl illI iv,rlno,- d only on I'Inq vo imnl 
ol1 1i. fbiit 4' ;.At0-.r, (0X4:.'5 .v; A.I D. Iwbly ot.hoatawin' aijtlin writirtj. 

(I. Corlitioon ProwdorknL to WlnhurnomvnL 

Prior to any (lirJRlIIrflXnL, or tLik iesnuii' oetflwi (Iument'onf nityi rtwnt.
urder the Project Aqyrennt, to ftinanc, tny Irividual f:ield demonstration 
activity, except for the procurement of vahiciiu and imported equipments
the (O nhall, exc.pt'as A.T.D. may othorwine atjree inwriting, furnish,
in form and substance satisfactory to A.I.D., aplan which details how the 
field demonntration activity will be imnpemented# and an agreement between
 
the RW and each implementing institution, group and conmunity partici
pating in such act.ivity. 

09 bvemintn 

The CDE shall covenant that, unless A.I.D. otherwise agrees inwriting, it 
wills 

(1) ca II It1, t'iK Ilnal INI. inryl hiriori fl'nrm ntim(olizI7tion 
li)1 11111*s oxign'ig I Ii oigy II 4. will INa,1 , 'i I iiil W111 u kJlzrIif)$- I,lfrI'l vjt. #I$ pIli-4*.Iv IVlm olol iy Hldh 4 iklel lI,1|)ona1Ule~lr 

tle. lIrojl.o t.. 

(2) cauno titw, IINI to Irwrrks io Irol'antilit azil tehical 
aorll' by nt imjint P14110 ir(,,mirrnii iutxi uoven troctvlual permanent
ponitionn anil mainLain uchA a pcrnanont ntaff level after the end 
or the Project. 

(3) prepare a plan by 1Docenber 1984 widchiwill detail an ap
proprlate organizational structure for implementlng watershed man
agement in IWuador. 

em .n . .
. .
 

http:pIli-4*.Iv
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(4) cause the LNF to appoint a full-time training coordinator 
by L.he end of the first Project year. 

Assistant Administrator 
Bureau for Latin America
 

and the Caribben
 

Date 
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PROJECT DESIGN EXHIBITS
 

A. Productive Forestry Applied Research and Pilot Demonstration.
 

1. Introduction
 

A primary requirement for the development of the forestry sector 
is adequate knowledge about how to implement afforestation/reforestation ac
tivities that are appropriate for Ecuador's myriad socio-cultural, economic,

climatic, topographic, geographic and land-tenure conditions. 
 Applied silvi
cultural research and field demonstrations of alternative forestry systems are

needed in order to generate the technical information and demonstrate feasible 
options.
 

A wide variety of research needs exist, including: specie.

elimination trials, plantation establishment and management techniques, dis-

L1u11 tind Insect problema tnd nursery practicea. At the same time, it Is
equally Important to field teat a variety of reforestation alternatives (e.g.,
agro-forestry, on-farm forestation), institutional arrangements for carrying 
out needed reforestation, and extension techniques which are needed if 
foresters are to successfully relate 
to individual farmers, communities, and
 
Indians who will carry out reforestation.
 

In both the humid tropical and Sierra plantations, commercial
 
sized plantation; will serve as pilot demonstrations of planting and manage
ment technologies, while contributing to 
the production of wood products and
 
assisting with noll and water regime stabilization. 

A major objective of this component of the project it to provide
foretnt Intdin t.rlei, fa mers, development Institutions, and communitien with 
technical Information about native and exotic upeclen which may be appropriate 
to uno' itafforetttntion/r(forettttin activitles. This Information will be 
gvtterat ed thIrough applll rvesearch acttvi tfi, carried out in conjunctton with 
I hi I Is d dvimort.t r tlont, of d ifferent for-stry systems. The reaulta of the 
appl Ied r.ti ,arhwill i li.'a Iv ternrsmit d througl, the Inft.rmation disaemina
tll.ims fhll,,nn which wl l atuve been istrengthened ali a result of the activi
t ie l ite IIIt'I ui (I rt it Ito jt'ct 'it component. 

The p rod uct i ve fore.t ry f ie ld demont irst ion's and appli ed forest
ry rsct..ar ,rtvitis. be coordlnated by th. PNF. Althotgh the IPUP will.h will 
directly carry ilut some of1ti. r.searcih and demonstration activities, an a 
genc.ra l proe.dure., It will enter Into cooperative agreements with other public
.ector ((;O1:) agencII e l i, rivtste Intaurst riva and/oar other Intereat groupa to con

ductit us,i,11t Ilcisni portion of tile field demonatration and applied reuvaerc h 
ecoivia lrt A collaborative manner. These cooperativein agreements will be 

hA' 



ANNEX III
 
Page 2 of 24
 

designed to meet the specific inter-institutional circumstances which will
apply. 
They will involve a joint contribution of resources and the research
results will be part of the public domain and will be widely disseminated by

the PNF.
 

Three basic categories of productive forestry field demonstration activities will be implemented in the highlands, the arid coast and the
humid tropics. These basic categories are plantations, natural regeneration,
and agro-forestry. 
Plantation forestry involves tree planting on significant
parcels of land (ranging from five to several hundred hectares.) Plantation
forestry is afforestation/reforestation which is the princiole use of the
land. Natural regeneration is the management of 
the natural regrowth of
natural species. Agro-forestry involves tree planting as 
an activity which is
undertaken on d complementary basis with agricultural and/or livestock
activities. 
 Enrichment plantations are plantations of highly valued species
carried out on cut over forest land inthe lowland humid tropics.
 

In the Sierra and dry coastal areas commercial-scale models for
integrating multipurpose forestry within a 
framework of overall community
development will be demonstrated. Inaddition to 
increasing the wood supply
for industrial purposes this activity would promote afforestation to produce
fuelwood, aid soil conservation/recovery, and 
serve as windbreaks as well as
to provide a resource for use in small 
scale conunity Industries. The demon ,tration will 
include pine and eucalyptus but will 
not be limited to these
species. Participatinq institutions, 
in addition to ccrnunity groups, will
include private industry and public sector forestry institutions (the Empresa
de D,'.r ro Ilo rorl-tl IMDEF(JR), Integrated Rural Dec velopment Projects andRegional or" Provincial instltution,.
 

In the humid tropical lowland, thru- type- of scatle experimental
produ(ction mode., will I.e (h.Ttiontrated: 
 natural forest maridg(nlent , enrichmentof nitur.1 14 rI., ,11id ,I(Jro-forv-stry. They will I)nte(irate the infahitants of
the tit, hut (Idtropic%,, whetlher natives 
or colcnos irite an eculogicaily andSOchid IIy 1soid i'%well a% t'oroiorrua ly bre(RTnl " sys:em of 5uttaned yieldhrtraniaqt'rr't of th tropi(al for.t,, resource bad.. Indian associations and(oojt',ratilv,. loruc,(l by (olonio,. ,. well as private and mixed-capital enterlpr Ises (ai re(ional ,h'i'1lpinent ()rqan1iations will participate In carryInjthese( ,,xpt)r.i.iit out,rl a(:t Ivi tie,. 

?.!(, I tirlal Ii (,*r', " ,iIo '. 

lh, sni.t it lt I (.ii f:itie. Ievelope under thil,. pl)oJCt 111ustbe .iIc)I to i.,il .Of1,.tively withl.cador',. thr,e. (dI'Aftl it geotrapti ic/climaticre(,cjlor,, withI r,.pec t to f rv.,try: thfe hiojlIanid'. (Sierra), the artil coma t andthe hunild tropic-, includ in(j the northwest.rn coast ana the Ama,,ionian basin 

http:northwest.rn
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(Oriente). These regions present significantly different social 
natural environmonts. Accordingly, the field Activities planned

~project-. wl necessa rily vary- f rom-one -region~-t nter-ah 

as vell as 
under the 
ftoe

regions o described below.d 

A. Sierra 

The Sierra is part of the Andean mountain range and occu
pies a north-south section usually 50-75 km In width and about 150 k1 Inland 
from the Pacific Oceans It is bordered by humid lowlands In the upper Amason 
basin to the east and the arid to humid coastal lowlands on the west# The
Sierra iscomposed of two major ranges separated by a series of Intersontane 
basins and ridges. These atermontant basins (Inter-Andean Zone) are usually
at altitudes of 1500-3000 meters and contain the major population centers io
the Sierra. The external slopes of the Sierra on the east and vast fall off 
very steeply to the hot lowlands and# Ingeneral, have not been Intensively
settled due to the difficulty of access, steep slopes and less favorable 
climatic conditions. 

Climate, vegetation# soil and land use In the Sierra to 
very strongly Influenced by altitude, However. the relationship of altitude 
to precipitation and, to a lesser extent# temperature Isitreatly complicated
by the orientation of mountain ranges and valleys with respect to moisture
bearings vinds from the east and west. few, If any, plants grow above ap
proximately 4500 meters. 

The original vegetation of the Inter-Andean sons below the 
verao,was probably forest composed mainly of broadleaf evergreen species of 
neotrop c origin. Some remnants of this forest persist in steeper and le s
accessible areas, but even these have probably been modified to a considerable 
degree by wood cutting, etc. 

Soils of the valley floors are generally deep, dark-colored 
and developed from alluvium, volcanic ash and glacial outwash, Soils on 
slopes were developed from various volcanic uaterials. 0enerally, the soils 
of the southern region are older than those of the northern area becaus the 
period of volcanic activity. Soils of the higher altitudes are also deep,
dark-colored with moderate and moderately fine textufts. The youngest soils 
-are stratifiedwith pumice-like material. Soils of the west are more scid in 
nature then those of the astern range due to the Influence of different 
parunt mteril*. 

trosion Is a severe problem of the Scundorean highlands* 
Topsoil has been removed from large areas, particularly on the lover slopes,
resulting inmigration of population Into higher areas of potentially lover 
productivity.
 

A "A, A tA} A: ]' " - , :' " . S ':r . -- * ::" ;5 ' " : tA - A : A. -s }- - - AN 
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Although It Is probable that a large portion of the betterland In the temperate mountain %one was In cultivation before_ the, Spanish 
rIve---the~'nreasi g"pplation-ha's remsulied- in-repated subdivision ofproperty and the creation of minifundia which are cultivated on a subsistence

basis. Eusentially all suitable, end most unsuitable, land between about
2,000-3,000 meters Is cultivated for production of whant, barley, potatoes,oats, corn and other crops, Areas which cannot be cultivated due to poordrainage, erosion, or other factors ar used for graxin8. 

Increaing domand for cultivable land has resulted in more
land at higher altitudes being used for crop production so that increasing 
nmounts of land between 1000 ond 3500 meters are being cultivated. In many
areas Crop cultLvatton above about 3300-3400 motors is not feasible due to low 
temperatures and extended periods required for crop maturation.
 

Expanding tli forest resource base in the sierra will requirv very clome cooperation with communitie, and individual landowners. Thearea available for coumorci41 plantations t limited by the extensive use of
merginal 
 lands for crop and livestock production, as well as climatic and soil
characteristics in non-agriculture areas. 

Much of the land in the sierra is held by individual
farmors In plots ranging from one to five hectares. It is often in need of"oil conservstion, cndL 1i farmers and surrounding comunities need increased.~uplk..)r"' foddur, fisoluwod nod wood for rnstir roiatniction, tools and aroalv 1j.01w. Hal tipitrpoosc rorest ry oondurtakiocan be with individumol
|..uerto inevas'n. wood proodus-tilot. 7ha0s, liVU vr, muNt Iso limited co the
liadIoilhmlent oif windhriekwl, live. 
 fences, roadside, doid field border plantings,aiol , . loni troo platitini for mhade, fodder end fuel which do not competewitn crop production on agricultural land. These farmers are also Interested
in tiaos that produce edible fruit, so multipurpose true species vill be an 
InportAnt input in this type of forestry. 

Forestry activity on community-owned land must address
sialar needm to those of Individnal farmers, and will require a variety of
re,, iw.elet, IwI.h nl Ive. and 'txi le. I. Communlties smy need to develop local
i.r.rnielv.i, ond lumam.. for eoLabelehin and protecting plantations. since open grainti is used over much of tie area that could be dedicated to forestryon community-ovned land, systems for more controlled grasing or even grating

in combination with treus must 
 be tried. 

b. Dry Coast 

The arid lowlands in Icuador are .4nly In the provinces ofEl Ore, Hanabj and Ouayas. Most of the natural forest thet once existed herehas been destroyed, resulting In a great scarcity of wood buildfor fuel anding muterials. A local charcoal Industry is exaearbating the problem by notonly exploiting whet vegetation to left on the flatlands, but also rapidly dee
vesetating the remainin hill fores. 



ANNEX III 
Page 5 of 24 

It is possible that the complete clearing of the natural
vegetation cover in this areac€lining rainfall--throughout- t hes at least partially responsible for the de-zone -in -recent -years- -Annual rainfall'-in -heb 
area is low (100-700 mm), Inter-annual variation Is hgh, and vhatever rain* , fall that occtrs is limited completely to a four-month period. These climatic
characteristics greatly limit the possibilities for large-scale forestry pro
duction in the area, 

In the lover, flatter areas of the arid coast, inhabitants
 
will grow crops if and when the annual rains begin; land that otherwise lies

idle immediately is cultivated by all members of the family. 
Wage laborers

(mostly males) who might be working in neighboring towns or as far away as
Quito and Guayaquil, return immediately to cultivate the land if it rains.
Goats graze the entire area, leaving very little vegetation and presenting a
significant problem for the initiation of any forestry activity. 

Communal land the pattern,holdings are with families hold
ing usufruct rights to certain plots and the rest used for communal activi
ties, Reforestation efforts are most likely to be successful in the arid lowlands if they are Implemented by wel organized community organizations, and
if they address the inhabitants' needs for fuelwood, shade, soil erosion control, and food. The forestry proarams which succeed will be those that pro
moto multipurpose tree species and/or forage for animals#
 

c. Humid Tropical Lowlands: Northwestern Coast 

Ecuador's northwest sector has been an area of relativelysparse population and difficult 4cese until quite re- ntly. Even today, thefar northern sector near San Lorenzo remains isolated. The southern part of
Hsmeraldas province is now connected to the rest of the country by a paved,
all weather road which has permitted an influx of colonists. 

Prior to the recent arrival of colonists In the area, thepopulation consisted almost entirely of Arc-Americans and Indians (principal
ly Cayepas). Economic patterns were largely subsistence horticulture, artsseal fishing, and shellfish gathering. All of these native inhabitants utllisa forest resources, clear land for gardens and occassionally fell trees forsale. Colonists and industrial forest concessione, however# have exploited
the existing forest resource to establish agricultural plots and to carry ovtlosing operations inmuch of the northwestern area. To facilitate their
extractive activities, the concessionaires hey developed a network of roadithroughout the area. Whenever a road penetrates the forest, colonists quickly
follow and establish themselves along either side. 

Both the colonists and the concessionaires are deforesting
the region at a very rapid rate, The concessions, which operate In the area
through formal contracts, are required to repaant areas to which they work.
The conceassonaires claim, however, that such efforts are useless since 
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~97'aa'"a'4colonists have occupied the partially deforested areasmand would destroy 'In-

ciptent' forests. Most'ac'olonisuts, In turn, ha've no legal title to their land 

a
 

~~aa'aand nro thierefors. hesil~nnt to "wako otiy trnprovamonLM on land whae their tenure ........is precariouU. A'projection of current deforestation trends in this area
 
resul ts-in complete -,timber- resource -dpeinw hn-0-15 -years,. 

a Attempts to manage the existing forest resource or reforest

after harveting or other land clearing soon reveal the fact that very little
silvicultural Information and experience is available upon which to base man
agement schemes. Management of the natural environment and any forestry do
.vlopment in the area will require acceptm'ce and collaboration of local co-lo
nistisnatives and privateindustry imanagement* This will not occur spontane

ously$ and forestry projects must consider a series of social and institution
al issues as important as the silvicultural constraints# 

do Humid Tropical Lowlanda: Orients 

The Orients comprises about one-half of Ecuador's national

territory. "At""present~the 'area contains approximately sight million hec
taresof modified and unmodified tropical forest, Despiteits relatively
 

. large size, it i considered -to be one of the most undeveloped regions of the 
a country.' The region tio populated by Indian groups -- Shuar, Quichua, Wof
 
a +Siona-Bsocoya, Huaorani and Zparou, presently numbering about 125,000, vho
p live primarily by hunting, fishing, and practicing svidden horticulture. 

However, as transportation has improved and population
preasure' in the highlands has increased, colonists 'have moved into the western
foothills. The principle economic activities of the colonists consist of
cattle raising, purchase of agricultural goods, and sale of manufactured 
goods. The infrastructural development which coincided with oil exploration
and exploitation in the early 1970's has resulted In a quantum Increase in the
number of colonists, particularly in Napo province where the road paralleling
the petroleum pipeline provided a vector for an influx of colonists who have 
now claimed and settled plots several rows deep on either side of the road.
 
At present, it is' estimated that about one-half of the Oriente's residents are
colonists. The indigenous response to Increased colonization has been to de
velop well-organized and, in many cases, highly sophidticated federations de
dicated mainly to the protection of their land rights and the development of

locally-controlled economic activities. The future development of the Orientswill probably be based on distinct but parallel programs involving Indiana and 
colonists, botweon whom considerable social tension exists. 

The forest resource In the Orients s ostill abundant. However, it ii of lower quality than In the humid tropics of INmeraldas province.
Also, although some projections Indicate that this region can provide wood.from natural forests for forty yonr' at current extraction rates, there are 
mnny more transpol'rLation difricult leand ruturu oxploftation Is likely to be
come an Incrcasiigly high cost and eventually uneconomical operation well 
before the timber resources are depleted. 

a,++++?bto*titnm 

a'++*' ;+;: +;+;. +++ + ++J ;;+"* +++ : +;'+"r ;++:?.++ +++;"+ ';J.+:Z + :+' 
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The third type of field trial will be with eucalypt
plantations. Site characteristics, more appropriate p4antIn3 and mansgement

techniques, utilization of different closerspecies, spacing, shorter rotation
time for fuelwood, and utilization of pasture as ground-cover will be tested.
 

The PNF will enter into cooperative agreements with
executing institutions such as ENDEFOR in the Quimiag-Penipe IRD Project In
Chimborazo, and the Corporacion Forestal Juan Manuel Durini in the Salcedo IRD
Project in Cotopaxi province to establish approximately 4,000 hectares of pineplantations and eucalypt plantations for lumber, fuelwood and constructionmaterials production. INIAP, Ecuador's Agricultural Research Institutowill
providr .Assistance to the participating entities in planning the agricultural
and Livestock grazing activities. 

The plantations will be on communally owned land and
private land with the owners providing land and paying plantation coats. PNF
fundn will be uned to cifintince reforetation nind establish species trials in

conjn'tion witl the p1,ijitatlon,,. 11NF will 
 provide technical assistance in
plantation iaanagement techniqueti and the planttlions will be used as

demonstration 
 areas for training purposes. 

In conjunction with the plantation field demonstra
tions tit least ten field specien elimination triala of 1/4 hectare each will

N1eestabli tlied within plantatlont 
 to tent nat ive. and exotic tipectit', thought tobe viable alte.rnat ivts to the few tipeciti now being planted. Altso, close at
t,.nt ion will be paid to dvti nyiu an arrangement between the executing institu.
 
t ion anc th,. cormunifty 
 upon wlot;v land the plant tat ion will bI entabli£lhed 

tlia t it t I lent I n t. lit I iv are Il 

so
 
tid.d to provi de for continued management

aind prolect ion fter pl.itt Ig.. 

(b) Otii-Y.i n ctmsilo t ration Act iV! t les 

S.ev,'nt y-fl ye rtn¢trt beVt will choel to pa rticipate in a progran of otl-flt. tr. planthig for pril on ol food, shade,the ct fuel,todder, and ti-tio The willcon , t rc Wood. hoarmns b, f,,)m one to five hectares In
tlit., anti the f.irra.eri will part itilate In Ih, pioJect after a neren of meet-Ioipt; will vx.. ,,of.loo ,ii.ti lit th. e'xrecutlug aigetiy to explitin the project ob

urc Ivs.:..Sl14 1,tl li 11 1 r.'uom , I li tI .tl, , Spec i'a it F:uclr yptu t, rea so a,
Caouat rn s,A, _tIa,. Jugl.iic, :ialix, Alntia, lPogp! s, l'rouoplu, and native fruilt
bhearIn, tr,-c.,, will he con ilde rdi ',srmerr ani .Xtel t oai igernt" together will
dhterul thl,. dilli.tit, ttilllipirposc tree apeolrea to IX l inttl for windrowa,
boultiarl, ., and livi. ,bo,',.,,. Where aiproprilate. lInear l]aintingn neroses slopes
will he ti ,l lf hti.el witll graint,.is (r.K. , Ienito) 41i1d Ir ll t ree-t (e.g., ,'apuli)
 

Ito l .a~l 't"ti I lelrtilt i ,ijid lttldutce lodder aend food.
 

http:graint,.is
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(c) Natural Forest M4anagement Demonstration 

Cropland And pasture land expansion In the higherL.Islope.-uf-the-Aiurra haic-rosul tod -in-the- defu redute tion -of-ontan-broadleaf----
evergreen forests In the lower f gone between 2,600 and 3500 meors,
Consequently, vegetation such aibiuiiihrasso forbe, and other low grasses,occurring previously only between 3,500 to 4,000 mtotr elevations, has already
replaced the major part of the original broadleaf evergreen forest atelevations between 2,800 and 3,500 moters, In response to onaoing grauing,
firoefuelood and cultivation practices. Simple protection from fire and
control of grazing on depleted freo areas where seed sources still exist.will permit substantial recoveri:-i-iatural vegetation cover within just a fewyears. Natural regeneration of this type would be productive In terms of soiland water conservation, wildlife habitat, and fuelvood. 

PN? will enter Into twenty-five agreements with Individual landowners or communitiec to protect selected areas from fire and

grazing for a period of five years. The 
 P? will provide fencing and datacollection, and the landowner will contribute the land end protection. Thesedemonstratbons will be on very eroded steeply sloping lands, end generallywill not exceed five hectares. The Importance of these trials will be to
record the type and value of the natural vegetation that grows, and to demonstrate the potential productivity of apparently unproductive land . 

(2) Arid Coast 

The following reforestation schemes will be demonstrated In

the arid Coast.
 

(a) Plantation orestry 

A total of 500 hectares, Inplots of at least 10 hectares, will be 
stablished with as many as 20 communities, using a number of a
tree species for fuelwood (e.go, Eucalyptus camaldulensis), fodder (e*gol Prosopis Juliflors) and fruit (sego, tamarindo, Tanarindus ape)
 

Tree planting will be planned and established on community held land for the production of fodder and shade for animals, fruit for
humans, and fuelwood. 
Also, trees that bear fruit and nuts for human consumpti-n and that provide shade for gardens will be Introduced where feaeible*
This latter ectivity should become more important in the future it greater
suppl es of wator reau'h this Area. 

The JIpijspa PN? will provide the trues and technical assistance.IRD project will provide the extension agents and material Inputslike fencing, and the community the land and labor. In the first and secondyear, small plots (one to two hectares) will be established. After the secondyear, plot sie will be expanded in those communities where the community hasproteted the plot from goats and has cared for the seedlings, Species trial(1/4 hectars each) will be establishod on live plantations to test other prom-IsinS species of oultipurpose Lres for thli type of arid site. 
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(b) Natural Regeneration
 

Because of the relative lack of population pressure,
 
the possibilities for controling grazing and allowing natural revegetation to
 
occur in the arid lowlands are good. In order to test the feasibility of na
tural regeneration, twelve plots of twenty-five hectares each of community
owned land will be fenced and protected from grazing in the Santa Elena Penin
sula and in Jipijapa. These plots will be studied for five years to coll.:t
 
data on natural revegetation. The pilot areas will be systematically opened
 
up for grazing, and protected again after animaIs have grazed for a prudent 
(au yet undete mined) period of time. 

(c) On-Farm Forestry 

On-farm forestry In th arid coast will concentrate on 
shade trees for coffee plantations in Jipijapa. A large extension of coffee 
land exists In the higher, more humid regions of Jipijapa. Although some of 
this land has shade tree cover, many of the trees have died because of recent 
drought conditions. Elsewhere, coffee is being growi) without proper shade. 
The project will finance demonstrations using different species of trees which 
may be appropriate for conditions In the region, e.g., leucaena and guaba 
(Inga np.). A relatively amall area of approximately 600 hectares will be 
forested. Approximately 120 i;mall-holder coffee growers with average holdings
of 5 hectares will participate In thiG activity. 

(3) lumid t ropcCf 

Iltuld I roptral lowland tII.mooistrat1on activities inrlude: 

()............Id TrphLfs/ _ riwiment I'lointat ionn
 

Enr ichllint plant ations, providi, the opportunity to ef
fectiv.lv utilize, rem*nant hurild tropicnl forests to generate a significant 
economic retturn oi . .itita!,ed yield basis. A serles of fout enrichment plan
tat ion..i(f ?'O hctart. vIac-h will be demonst'rntied III remanent foresta where 
'onc t;wonpi hav alr.ady dihpl.t ed thI" foretit of motnt valuable npec le. These 

will be highly contromlled, regularly tipaced plantationn using species
charaio-rl.ed by high lo,ca vitl,t,, rapid growth and relative Insensitivity to 
com I It ItI oI by (It lIr 1.t1 C IV I'.. h'lhsPe actlvitiei are designed for relatively 
liarge-i-vii Indwt.it rilI plantatiooni, becaunte of the man- agement needs and 
long-ti. nn ha ator. of ant ici pat ad returns. They will be ia- plemented on state 
lan.i;. sI gl:li'd '11. ol',t aonevliutlion In northw,.ut Ecuador, particularly in the 
Jndil ar !,oiai.tdol iyapan caunvin.lon. However, smill- scale enrichment 
p]lIIattIonl, will alf I he, telead In the, name geographic area as a component of 
i.tal comirsnIny or vooaai-ratlv forestry progromm, In combl- nation with 

a.0,,-l ir,,it ty iayuult i0nt ,ea r Ilteld l..low. 

http:northw,.ut
http:Indwt.it
http:fectiv.lv
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The establishment of enrichment plantations in the 
lowland humid areas of the northwest coast is an accepted option for sustained 
forest management in this type of environment. To demonstrate the effects of 
different silvicultural and management variables in plantations of this type, 
the project will establish experimental plots testing four different fast 
growing species, initially on 25 hectare plots which will be expanded over 
five ye:ars to include 250 hectares per species (total of 1000 hectares). The 
sequenc,: of procedures to implement the enrichment plantations is as follows: 
(1) a f.rest Inventory In remnant areas which may be suitable for enrichment
 
plantations; (2) site selection followed by exploitation of remaining forest;
 
(3) ilintatlon establishment: (4) continuous observation, recording and
 
evaluation of plantation progress including planting techniques, protection,
 
refinement procedures, and spacing.
 

The four species which will be used in the humid tro
pical enrichment plantations -- Laurel (Cordia alliodora), Cedro (Cedrela 
sp.) , Pachaco (SchIolobhum parahybum), and Mascarey (iyeronyma chocoensis) 
-- hrove nhown good growth characteristics in preliminary trials in northwestern 
coastal Ecuador and similar reforestaton projects In Venezuela and Surinam.
 

The prcpoaed planting program is as follows: 

hectares/year 
Species 1983 1984 1985 1986 1987 Total
 

Laurel (Cordia 25 50 75 75 25 250
 
all lodora )
 

Cedar (Codrla p.) 25 50 75 75 25 250 

Pachaco (Schizo 25 50 75 75 25 250
 
lohilim ar.,hybium)
 

Wi sctarvy (ly,,r-nimdt 25 50 75 75 25 250 

( ,) l.,,wl,,nhi l,,ut ei r,- r,.rst ry 

A progrnm (i cibnhined tugri cultural and forestry man-
aljt-Intl will f'mhutL, ..t lort.o-t on andblt l i eiwournagt , production naill 
fedliJ t.mlzid rtiiiil ]oldligti. The agro-foretitry combination balances the de
1.1yvi, rt turn ()n I wIfittni .t In orettry by more Immediate ru'turne from ngricul
tuua actlvii li.. Arj ire,tt' pilot projectti will be conducted on 600 bee
tatr.t; (tw4. IV,f ,(t Ipit . l iOt -t h ii tand.ird fimily plot alisigned by IERAC in 
lowlaiiti tropical to r,.,t region,) In the Northwelt coastal area, and on 400 
h,,ctaruv (vight ',)-hect are ploto) In the Oriente. Agroforeatry plots will 
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combine trees with permanent cash crops, temporary cash crops, and subsistencecrops. 
 Each plot will consist of 10 hectares dedicated to subsistence crops,
with the remaining 40 hectares used for market-oriented agroforestry activities. 
 This activity will obtain assistance on agricultural matters from
INIAP's small farm adaptive research project (IDAPA) which includes humid tropical agro-forestry as an activity area. Although the agro-forestry demonstrations are quite limited In number and are comparatively high cost alternatives when the cost of agricultural activities Is included as it has been for
analytical purposes in this paper, they are potentially extremely replicableprovided that their technical and economic feasibility are demonstrated. Colonists who obtain land titles are much more likely to be able to obtain agricultural production credit long before credit for forestry activities isavailable. 
 Under such circumstances they would be able to finance agroforestry activities without difficulty.
 

For both the northwest and Oriente rainforest the fol
lowing systems will be tested:
 

1. Laurel 
in combination with permanent crops (banana/plantain, coffee or
 
cacao);
 

2. 
Cedar in combination with permanent crops (banana/plantain, coffee or
 
cacao);
 

3. Mascarey In combination with temporary crops (corn and rice); 

4. Pachaco In combin.it on with temporary cropu (corn and rice). 

(c) Lowland lItimid Natural Re.generation 

Nsitur I, regeneration of valtiahle spectea In relativelyunmodified humid, tropical foretit can he accompl I t hied t hrough a process of se]ect iye cropping ;ind nuhimequert autitlttance in regrowt h of valuable specles.To demont, rate thi; refort-titatlon, teclnique, thv project will establish oneplot o 1 400 hectto ren I t tIe northweit , and three plott Inof 400 hectared each 

the Oriente.
 

e'catjute of the need for relatively unmodified land andthe l Iong-t erm anticipatt-,l return, the varlou, ni te, which are planned wall allbw located t t;t lionnl (it for. n accentilble only by either Jeep or motorized 
ra,o,v (t permilt regula r rn tglol and ohIu-.rvat Ioi). However, thene plotn willaII I(,, tI(ini 0if III 1,lild w ih 11 1#1 11o loolzed tand utidtI tii trbed. Horeove r, the or p,11'i 1I ,Wi 1 .i1. 11 I t 11lit Pi IItil be , r rouulded by .timl it rIy .anli IistrtIt r, wwt il, wi I I .,ll prtIg neei ,vi 

rhed 
exjiasrir of ilitilh experilmnents. In o rd'.r I,( lCilm,I I I i I 1 1 1il I I I ,d c'dm I I Ion, t lieti p o ti will be mnonAged bytflhloe. Who ,III- Ive."i tonll rled wilth In enuI vi exploftit l afnd Immedinte returnoll; cololilpit i i nuid ot h..r uon-nlt Iive are unltike y to he enthuinoS l Ic 

http:combin.it
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participants. By contrast, land claimed by Indians and the state will offer
 
the beet opportunities. Indians will interpret natural succession projects as
 
ones which help to guarantee their tenure through participation in a general

development program without disturbing the forest 
to an extent which will
 
prohibit traditional subsistence activities. Furthermore, by implementing

this activity with Indian groups there is a good possibility that CONFENAIE,
 
a recently formed confederation of Amazonian Indian groups could eventually
 
promote similar projects among its other member groups.
 

4. Institutional Arrangeen-tz.
 

a. Sierra activities.
 

The Sierra plantation, naturnl regeneration and on-farm
 
forestry field demonstration activities will be implemented through a series
 
of four cooperative agreements between the 
PNF and EMDEFOR, the Qu~miag-Penipe
 
IRD Project, the Salced, IRD Project and the Corporacion Forestal Juan Manuel
 
Durini. Details of the proposed agreements are presented below.
 

(1) PNF - EMDEFOR
 

A cooperative agreement will be established between
 
the PNF and EMDEFOR to work with selected campesino communities in Chimborazo,
 
Bolivar and Tungurahua provinces to 
implement thi following activities:
 

-
1,500 hectare.i of pine and eucalyptus plantations
 

- 10 natural regeneration plots
 

- on-farm tree planting with 25 individual fnrmers 

The plantatio in 13
fan activitlets will be carried out 

communl t f.,; ,'1 wi h tw ,'o. .olpvrIwe groupi (Willi nn averAge planting of 100
 
he:cte rtel JU1 coinintiltty).
 

Tht ptn&' plantations will field test the following
alternative plantin, ytnt emn; aid techniques: (.I) Inter-cropping with potatoes
dulrin 4; y...irii 4W'' inid two (iftil,jilintation; inter-cropping with i111ture 
grau .ici'aind cll a for P.illage diring the first four yearni of the plantation
ind thi.r.uftetr lotr graz i ng; (c) ('sts linltinent of plnntntonis with P1 nun 
pat2le.;i and (d) e'tLillyp t plantail onc which tent high altitude proverhances of 
I'.g.Iohu a I 1 aI well t otlite r spec II-s of Euca lyptusu . In moatron lilv 


5lsieii t h' plat at Ionn wiI I i 1 ('tit)ont I iti
Ali at'v r ge of 10 percent tint I ve
 
|piceI'll lt ail(( 1411;.
 

Ti nat eral regenerltion will be carried out In con-
Junctiol witl tilt' pli i.ttlore . It will be, Impltmenlted on land which In un
nu te'd i 'tablinl.merit such nn draws or gulliee. IBiology andtor pl.itlta ita 
agronoemy il (ni.ll Ifrom tlt- (hl~m orazo i'nlitechii1c Institute will measure tile 
tYpi. iiii r1 illi of r.,veg't tloo which occur. 
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The on-farm forestry will be carried out using native
spu-ies such as aliso and capuli with individual farmers in communities where
EMDEFOP has worked previously in reforestation activities on communal lands. 

Species trials of other untested native and exotic
species will be included as part 
of the plantation activities. Approximately
three trials per year will be undertaken. 

The PNF will contribute 50 percent of the plantationestablishment and monitoring costs, including economic incentives to the par
ticipants for planting 
trees and seedlings. EMDEFOR will contribute 25 percent 
for technical management, including social promotion and technical assistance and project administration. Thn communities and individual farmers

will contribute 25 percent in the form land andof labor. 

(2) I'NF - Quiming-Penpe INI) Project. 

A cooperative agreement will be entered into between
the PNF and the Qu~miag-Penipe IRD Project to implement:
 

- 500 hectares of plantations (primarily eucalyptus),
which will be planted on steep hillnidea using narrow terraces 
In Penipe.

Various provenancen and species of eucalyptus will be selected for field demonstrations on the basis of species trials which are currently being con
ducted within the project area.
 

- On-fanui tree planting will be carried out with 25
farmers utinig i.ucalypt!; a; well atn native specles. 

The. PNF -will provide A percent of the plantation establitlime.t cotant , Including technical anittn~ce, seedlings, and economic incentives to the particlpantpi. The IRD) project will provide 40 percent andconmuni ite; 20 percent fn tia form of a 
the 

land iind labor contribution. 

(3) i'hF - Si Ietdo I.) Proje'c t 

The copt, r Irye ngre*m.ni bttween the PNF and the Salcedo( IR) Iroje.t will I iclc ud . Ie lolloulng activities: 

- 1,000 Ict ren otI piile ,nd elillypt plantations 

- on-farm forent ry ac tivit ii with 2 Iarmors 

- V) natural regeneration plotr; 

http:ngre*m.ni
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The plantations will ho implemented by cooperatives 
and communities within the Salcedo projects Then* Include the Cooperative 
Forestal El Triunfo (150 hectares), the Cooperativa Agricola San Fernando (200 
hectares)_the cooprativ.Agricola Consolaciin (100 hectares), the Comuna 

-t C V)pComunLiactahurco (300 hectares), Comuns span aAli7(l00he -ii 
Cumbijin - Sacha (150 hectares). The research and demonstration outputs will 
be demonstration of contour trenching techniques, spacing and rotation of 
eucalyptus, and intercropping of pine with legumes such.&s lentils, broad
beans and chocho, a native andean edible legume. In addition species trials 
of the folToW-'' species will be undertakens E. rostrara, Faique, Guarango 
(Tars epinoa), Retama, Signs, Molle (Schinus mole), Aliso (Alnus Jorullen
1sT,and ChTlca.
 

The PNF will provide the vegetative material from its 
Nageiche nursery, technical assistance (an Ingeniero forestal (1/2 time) and a 
full-time forest technician, and will finance economic incentives amounting to 
a total of 40 percent of the cost of the plantations, the IRD project will 
provide an additional 40 percent and the communities and cooperatives will 
provide 20 percent in the form of land and labor. 

(4) PNF - Corporacidn Forestal Juan Manuel Durini 

The PNF will provide support to the Corporacion Fores
tal Juan Manuel Durini to Implement an experimental program of 500 hectares of 
pine plantations end associated species trials in which the Corporacion will 
work with communities in Cotopaxi province to implement pine plantations on 
community lands. Unlike plantations implemented under public sector and mixed
 
enterprise programs, these plantations and the wood volume that they,generate 
will belong entirely to the communities. They will be located near a particle 
board plant in Lasso in the same province. They will involve a joint effort 
by the PH? and the private sector to develop sources of raw material close to 
the utilization sites at a low initial investment cost. The PN? will provide 
seedlings and technical assistance in planting while the Corporaci~n will 
provide incentive payments to the community based on the number of trees 
planted and, subsequently, upon their survival rate, The comunities will 
make a significant contribution in terms of land and labors This program will 
be undertaken in nn area where pine plantations already exist and will be 
harvestable during the project lire so that the participating communities will 
have a familiarity with the end use of the lumber and will appreciate the po
tential economic gain which they can eventually realise from forestry activi
tLies. 

b. Arid Coastal Zone Activities 

Arid coastal activities will be implemnted in two aras: 
Jipijapa Canton in Manab! Province and the Santa glena Peninsula In Guayas 
Province. 
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(1) PNF - Jipijapa IRD Project
 

Forestry activities In Jipijapa will be implemented by
 
means of a cooperative agreement between the PNF and the Jipijapa IRD project.
 
Sub-agreements will be executed with the Union de Productores Campesinos do
 
Hanab§ (UPOCAM), a cooperative federation which includes a number of coopera
tives In the drier zone of Jipijapa, and with the Coffee Producer's Coopera
tive. The following activities will be undertaken:
 

- 300 hectares of small-scale plantations with ap
proximately 12 communities which are members of UPOCAM. Theme communities
 
will reforest approximately 5 hectares per year over a five year period. An
 
agreement will be entered Into by the Jipijapa IRD and established local cam
pesino organizations such aa UPOCAN (Provincial Union of Peasant Organizations
of Manab§), nupported by PNF on technical, research, and training activities. 
Under the agreement, the PNF will provide seedlings, technical assistance, and 
cover o.,int tie e.g. for fencing. The IRD project willod plantation cotitt, 
provide ippropriate Inhint iveti to obtiin community participation. UPOCAX will 
promote the foreut ry act lvity. 

- 000 hictareti of on-fa n foretry on approximately 
120 tnalll-hold.r cit tetv armn whone own-rii are members of the Coffee Producers 
Cooperat ivi.. Thilt will involve' border I lanting and widely apaced shade 
plant 1nI . 

- natural regeneratt ,ii field demonsitrations on eight 
25 hectiare plot t; will b. l -llmi'ntedIn eight i f the communitlea which are in
volved in thle plant ation forest ry a'ti vi tlet,. 

Th,. )'Jt will ptoviede tlit, trees iiad technical a islat
anc,. 114e .. W ) ect prtovide extentsion iagentu aend materialIp1 ,11, l proJ will i te 
I iptlit I .e1 11 At. y.w I n.,. Jilid the community the ind and labor. In tie fI rat 
id tivvc(itd y'arti, zmal] plott. (one to two bectiiren) will be eu tabliIshed. 

After the it-t ttiidyi. r, plot ti r. will be expanded In those commatnitlee where 
tht 4or'i:ellCity 1laa protectlid tlie plot from goatt and hal cared for the 
e ised t. . Spi-cit-. he tttili iohed on live plantations to testI tel.li,. will 

other ioromit n, tpe( ie, () intltip -i ieOII re,..for til type of asrid mite. 

th- wIll ntrv ntit. aoingr.ement with the Marginal 
Pur.l lDivt, liopmeet hiti (I'ode turn) to lmplrmernt rild one n lorestationi 
reforeuttatloti ,'t lviti,i, In th :;e FIIr'n t|i in TheSnta Pe tina Cuayam province. 
following (Inretry ,tivitlea will be implemented: 



ANNEX Al1
 
Page 17 of 24 

- 200 hectarem of plantation forestry; 

-species trials for dry land exotics.
 

The plantations will be established using native and exotic 
species of Algarrobo, Natural regeneration experiments will be conducted to 
evaluate the possibilities of the natural regeneration of Algarrobo and other 
native species when grazLng io restricted. Species trials will be conducted 
on exoticas such as Jojoba and Guayule, 

These forestry activities will be carried out with eight 
communities In the 31 Progreso area of the Uantsi lena Peninsula. FODIRUKA 
will provide low cost iMancing of the plantation activities to the comuni
ties while the IN will contribute technical assistance and vegetative ma
terial, and will finance the natural regeneration and species triale The 
communities will provide land and labor* The Foderuma contribution vii 
amount to 60 percent while the PNF and the eommunitles will each contribute 20 
percent of the total cost. 

C, iumid Tropics
 

(1) IX? - Industria Forestal Cayapas 

The PT and the Industria Forestal Csyapas(IFC)# a 
mixed enterprise which holds a large forest concession InUsmeraldas Province, 
will enter into an agreement in which the following activities will be under
taken: 

- 600 hectares of enrichent plantations using Pacha
co, Laurel, Cedar and Mi scaray on lot No. 4 of the concession, which ti close 
to tndustrial tnatallattons, has an adequate infrastructure and is close to 
the PNF's La Chiquita experiment station in San Lorenzo,; 

- one 400 natural regeneration plot on land adjacent 
to the Cayapa river and within the Cayapa Indian land reserve; 

- twelv 50 hectare agro-forestry plots to be t
plemented through a sub-agreement with the Consortium of Farmrs Asociatios 
of the Northwest which Includes 13 associations and groups which are just 
beins organized and represents the great majorlty of colonists (1200) to the 
area of the TFC concession, The iVY and the Industria Forestal Coyapas vii 
work with the consortium to implement the forestry activities. The consor
tium, for example, vil select the colonists to participate in the asro
forestry demonstrations and vil provide much of the social promotion. The 
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PN will provtdo technInnl neitatneu and soedJlngs while the Induetria Fores
tal Cayapas will provide rccess to the land and wil1 assume a significant por
tion of the planting costs, It is expected that the A.I.D, financed pilot de
monstrations in this area will generate a model which the IndustrLa Forestal 
Cayapas and other forest concessions can utilize to undertake the reforesta-they-are.reponsible-,under.e terms .of-er-tin o..vhLch .- contract**- _._ 

(2) 137 - Corooracion Forestal Juan Manuel Durini 

This agreement will focus on applied res arch and en
richment plantation activittesein the northwestern coastal an a arthe town
 
of Quininud. The applied research activity viii test the introduction of
 
exotic species, study phito-eanitary measures for humid tropical plotations,

and study and select fast-roving native species which are not currently being

used for industrial purposes. It will expand and Improve the quality of the
 
recently initiated research activities of the oCrporacs4fn. The enriclsent 
plantation activity viii Include 400 hectares of fast growing humid tropical
species in remnant forests unsuitable for saricultural activities# $pees
utilisod tn this actvity will be species currently being tasted by the €or
poracitn in its research program. 

The resources for this sctivity will be primarily
provided by the Corporaclie. owever, the W37 will provide technical assist
ancep Including the long and short term external technical assistance financed 
under' the project In such areas as tropc1l forest mInagement, nursery nage
ent, and forest entomology and pathology. it will also publish and dissemL

nate the results of the research activity. Students from tbe biology faculty
from the Catholic tnversty to Quito vill participate in the research acti
vity as part of their thesis work. 

(3) PM? - INCRAR 

This cooperative agreement will focus on haid 
tropical forestry field dmostratione io the Oriente (Napo Province). The 
following field demonstrations will be undertakeni 

- three 400 hectare natural forest management ectivitesg 

- 400 ecearelofagro-forestry activities. 

The natural forest management activities will be 
carried out in the Comuna Sinague adjacent to the Caymbe-oca ecological 
reserve, the Comuna Dureno, and the Camun So Pablo adjacent to the Coyabeno 
Faunal Reserve. Each of these colunes is an Indian comunity. In addition to 
the natural forest management and regenretions the Indians will manage other 
species of flora and fauna found in the the areas which have bee set aside 
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for this activity. This will pormit the Indian groups to gradually become in
corporated into the national economy vithout sacrificing their subsistence
 
security. The PNF will asetst not only in delimiting tho project area but
 
will also umstat the Indian 4ruups to Cinsh doemarcti thu rtrirrtoralbtuhdt i-. It--will also provide technical assistance in the management of 
humid tropical forests. INCRAZ will be responsible for maintaining a liLron 
with the Indian communities and will contribute to the territorial demarcation 
effort. 

The agro-forestry activity will be similar to that isplemented it the northvestern humid tropics. The eight 50 hectare plots will 
be locatod In three different coumunitiest Shushufindi, San Higuel, the Comu
na Rucullacta. Each is sufficiently organtsed to select the participants for
the agro-forestry activities, The first two are settlements comprised of colonists while the latter is an Indian community which has begun to have slni
ficant interaction in the monetary economy, In this activity the PNF will

provide tree seedlings and technical assistance in forestry. INCRAN would
 
serve as the primary contact with the participants and would provide the day

to day supervision of the agro-forestry activities. In addition, INlAF will

be extensively involved through its IDAPA project. Its Psyaino Experiment

station will serve as tie bass of operations for the Pgro-forestry activities 
in the Oriente. 

5. Other Demonstration Activities 

The above mentioned pilot activities are assigned highest priority
ant vtl bo the major focus of the project. However, as the forestry sector
in Ecuador develops, various other demonstration activities will be considered 
for tuntins. These includes 

a. Lowland Long-Fiber Plantations 

An alternative to grovlng pine pulpwood in the Sierra is to
establish plantations in the lowlands where climatic and soil conditions are
isore favorable to faster growth of treas, but where insect, disease, and man
aement problems are apt to be great. A series of species trials is warranted 
in the coastal area that includes Santo Domingo do Los Colorados, Quevedo and
Quininde (below 600 metrs), to begin identification of long-fiber species
(eg,, the Caribbean pines) for planting in that part of the country. An ana
lysis of land available for plantations would have to be carried out prior to 
any activity if thlo nature. Th contractual mumdl used by I4DFOR In the Iti
rra could vwory well he tried foir thile type of relorentation. 

b. Valnut Plantings in San Antonio do Ibarra 

letiimtes have been made that the supply of wood (Juslans
.) which ts the basis for the large areesn voodworkinj community oJTIin 

tono do e ra,in the northern Sierra, will be depleted within the decade. 
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A study shculd be com.issioned to provide reliable supply and demand data, as
well as a census of wood workers to determine the extent of this problem. If,

in fact, the raw material supply for a significant part of the population is

threatened, planting of Juglans sp, 
as well as other valuable species, can be
 
organized between PNF and the community or artesan association.
 

C. Balsa and Rubber
 

Balsa (Ochroma lapogus) and rubber (Henea ap.) are 
grown in

Ecuador in the 
area between Santo Domingo de los 
Colorados and Quininde. Both
 
are 
commercial species which are appropriate for cultivation on small land

holdings. Field demonstrations of both species will be considered as 
the pro
ject progresses.
 

Balsa is a fast growing pioneer tree species that is 
plan
ted in plantations after clearing 
the land of all vegetative material. With a
planting density of about 
 600 trees per hectare, and a rotation of four to

six years, production 
for export can be expected to be between 120 and 160

cubic meters per hectare. A field demonstration activity will be carried out
to test and demonstrate intercropping of peanuts, beans, or 
some other cash
 
crop along with the 
balsa trees during the first months to offset the fairly

high cost of plantation establishment. In addition, applied research should

be carried out on this species which appears 
to be frequently attacked by
Insects and diseases which, If not brought under control, can greatly decrease 
t he amount and value of the exported balsa wood. 

In the catc of rubber, the most urgent need is to test thele-atilbll ty of planting rubber in agro-forestry combinations. The technical 
aspects, of growing and harvetting this valuable product lire well known in
Ecuator. Current production, which oupplien 20-25 per cent of Ecuador's Interua I de-maid I t carried out In tima II commercial plantations of Individual

faiarme rm. 'rliuten, Iowe ver, hve titgnificant credit and 
 wage labor requirements.
Rubbr cultivatlou within an agro-forentry syst em would reduce both require-

Ment a.
 

d. Model (imall-ticalesiawmill and wood industrialization
 
demonnt rat ions
 

lortiible, low cost, nmall-scale sawmill, chipping , andwoodworking machlne,; Ointild be demontitrated In areas where pine and eucalypt
plantationt are reacHLnrg maturity. Such demonsut rationa would nerve to
determin, which machlilnery In mont appropriate for the Sierra. They would alsotie rv, ain ,o1 1i 'c.'n I va. to commnittn lem whilch atre potential tree planters nincen 

wllrlklii, I''e1 In i illitwill dv'noutit ratte, the poi en.ia l market fo rthe
roun'Iwm,i Is h lli'muufel Iiiplintaltont. At lprcsent there arv murtittpine and1.1a1 'ypi'l I1u)1 tiljit 'icott to, thoo rvnti toI1,111101l I111,(r be roforettd under tis 
prii J-ct. tio,Imine , it e d'rinin, t ra tto .i ofIt litiitype ire po aiblb e. Varousbrando aia! itIl:, atlninlill-talle* mnachIneu tire i1(ow ott the market which should be 
alaptvii va, fly ti, conlitlont In t hie Sierra. 
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B, Protective Forestry Field Demonsutratiton:i Paute Case Study 
The watershed of the PauteRi ver.has beenchosen as the primary casestudy area for demonstration and training activitieas In protective forest and
watershed management. This area was selected because of the high rate of sedi

_ ___wentat1n a effectingthePaute.hydrolect
ri ojec ta
the part of concerned she agencies In solving the problem.government 
interest is reflected in the formation of the National 

This 
Inter-InstitutionalCommission for Watershed Management with a special sub-commission established 

to deal with the Paute. The Commission Is made up of the several Institutions
having legal or technical responsibilities In watershed management Including

PH?, INERII PRONACOS, INECEL and CREA. The data base for the area is relatively good and additional stations for measuring sediment load in rivers are
being constructed.
 

1. Casestudy goals
 

Goals of the case study are:
 

(1) Quantify the technical and economic feasibility of control
ling sedimentation.
 

(2) Apply economic feasibility dnta to a benefit/cost analysis

(or watorshod management.
 

(3) Establish an efficient set of methodologies and techniques
for determining management strategies and costs and for executing Integral

management of a watershed. 

(4) Build Into the structure of PNH, 
 INERHi and PRONACOS a
cadre of professionals capable of carrying out management activities withinthe cultural and environmencal framework of any watershed in Ecuador. In thespecific case of hydroelectric projects INECEL will be assisted In establish-
Ing an internal capability to assess needs In watershed management and evaluate the work of legally responsible institution.
 

(5) Use feasibility data to build a precedent for Internalingthe costs of watershed mansjement in the financing of Infrastructural projectsby national and international funding Institutions. 

2. Scope of Acttvifus 

Within tho P"ute watershed above the proposed lMatr dam (area4,540 km2) are two subwatershods, the Jadhn (243 ir2) and the Burlay (374 W.2)which are the sources of a large, but unquantified, proportion of the edimints entering the Paute river. The classification of capabillty, delimitation of protectivu forest and establishment of management criteria will be 
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carried out for the entire area of the two rjbwatershods. Evaluation of landuse practices contributing to erosion will also be carried out at the scale of
the two subwatersheds. 
 The scope of the analysis of the underlying cultural,
demographic, economic and political factors will be regional.
 

On the basij of the classification, microwatersheds will be chosen In
which treatments will be tested. 
 Pairs of microwatersheds will be chosen in
order to have similar conditions for treated and control watersheds. Each
pair of treated and control sites will be instrumented for comparison of sediment generation rates. 
 Pairs with the greatest similarity will be chosen.
One of the pairs will receive conservation treatment and the control will be
left in its normal use. 
 Differences in rates of sedimentation will be a
measure of 
success in the rehabilitation demonstration.
 

Protection measures will applied thosube to areas classified protective in asthe upper wztershed and which 
otherwise stable. 

are either in natural vegetation or areOne or both problem watersheds will be used for demonstration and training in upper watershed management.
 

a. Classification, Delimitation and ManaRement Analysis
 

The 61,700 hectares of the combined Jad@n andwatersheds will be Burgay submapped at 
tiematic maps will 

a scale not smaller than 1:50,000. All existingbe u,;ed

thin 

to produce a composite land capability map.componite map the protective forest areas be 
On 

can delimited,requiring protective management and those requiring 
both those 

different rehabilitation 
treatment.
 

b. Protective Forest Management 

The dellmitation of the protective forest In Burgay Jad@nthe andslhedI will be followed by the eitablilshment water
of a program for administrationthe protective offoretti. Management of the prote.ctive forests of the twowatershedu will provide the opportunity for applied trainingresponnible for personnelfor managig protective forests amid parka elsewhere in Ecuador. 

C. Social and A'rtc,,ltural Assensment 

The land use,, agricultur a l nettlement dentilty,service cultural attitudes, andInfra utructur,, will he assesstied for the combined watersheds.enion neds to achieve rihahi 1i tat ion Exten
for 

goals will be defined Including programs*,xten,,Ion agent/muan,gem.ent technician training, field fordays campesinosand the 14'v.lopmnt (it midllovitca matri,lI,.. 

11. R4.t,111, I Ililt fil, 

ha ied oin tih' capability map,oiten iuir five paired demons trationtta.itnigit will be n#elecged. The choiceruview of the ,',la,.illgy tailp 1111d 
of oftes will be based on atext 11Oig witi, detalled field reconnaissance 
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observation. From the time of selection throughout the five year duration of
 
the project a slide and video tape record will be maintained. Demonstrations
 
will be in natural micro-watersheds ranging in size from 100 to 306 hectares. 
Each watershed will be carefully surveyed to define the area in order to de
termilne precisely the cost per liectare of the different treatments and for 
comparison with each paired control receiving no treatment. 

Treatments include but are not limited to:
 

(1) Protection with native vegetation.- Fencing and
 
guarding will be used to exclude grazing animals and agriculture. Measures to
 
exclude fire will be included where needed. The protection treatment under
 
controlled conditions will allow accurate measurement of the recuperative
 
capacity of the land and will provide strong evidence for the economies in
herent in protecting natui~l protective forest areas from degradation. Pro
tection is prioarily a PNF function.
 

(2) Revegetation.- Planting of native and exotic trees,
 
shrubs, grasses, cacti and agaves will be carried out with the primary objec
tive of controlling erosion and secondary objectives of wood, forage, grazing 
and other products. This treatment will allow PNF to determine relative costs 
and benefits of simple protection (see (i) above) compared with accelerated 
recovery through revegetation. 

(3) Soil Conservation Measures.- Diversion ditches, 
contour planting, terracing or other measures, using .,9th hand and mech,.nical 
meann will b carried out where severity of water erosion represents the 
typical situations. Application and costs of the different conservation 
measures will vary with alope and soil conditions. Soil conservation works 
combined with reforestation/revegetation Involve both PNF and PRONACOS input. 
rh. soil connervation ,ubproject under Title XII can be experted to pay part 
of h cwtt, ido thiene treatiuentq. 

(4) Check Damn.- Check dams and similar infrastructure 
will be an Integral elernent of an overall tnediment control strategy. Check 
darn, reprevn t a const ly act ivi ty which must be I nteg rated with othie r measures 
If fiill bvsiietIt i; to be gained from the investment. Check dams will require 
teclnica I Input f rom PIlONACOS and INERIII/CREA. Funding can be expected under 
tlit Title XII tiol contiervat1on nubproject. 

If any microwatersli,.d, variation in tilope, soll, bedrock aind degree of 
dgradar tlon will requf ,. a combl nation of treltmentu. Choice of Filtto should 
be go velni, by veriall ,ol it, llfferencea and the degree to which each 
reprtaeln: a com:.on probl on aron In the wateriimed. Exact conto will he deter
inlned by the ,,Ize, of mlcrowterohiedu chosen and the mix of treatments .ipplied. 
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4. Eponomic Assessment
 

An economic analysis will be carried out as part of the case
study. It Is essential that this analysis document the costs of the land
capability assessment, delimitation, management and rehabilitation de
monstration activities. When extrapolated to the scale of the whole watershed

the analysis should take into account economies of scale. Estimates of overall sedimentation control results at given investment levels must be converted
into measures of extended useful life of the infrastructure and the economic

value thereof. The economist will be on hand at the beginning of the manage
ment and rehabilitation process in order to provide guidelines for data

gathering which will permit benefit/cost analyses to be implemented later.
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ECONOMIC ANALYSIS
 

This annex presents the details of the economic analysis which was con
ducted to determine financial and economic feasibility of the project elements
 
relating to the field level demonstration. The annex is divided into two
 
sections. The first section provides an overview of the sector. Itdetails
 
forestry's contribution to gross domestic product (GOP) and the potential role
 
of forestry within the overall national economic development objectives. In
 
the second section, the financial and economic feasibility of the specific
 
field demonstration activities to be undertaken in highland and lowland Ecua
dor are analyz,,I iitll 1ing beriefit/cost and %enlsItlvityanalysis. 

A. Forestry Sector Overview
 

1. Forestry Sector Contribution to the Economy
 

Ecuador's forestry sector is a potentially important contributor to
 
the economic welfare of the country. Over 75,000 people directly or indirect
ly depend on forest related activities for their livelihood. Between 50 and
 
60 percent, or approximately 16 million hectares of Ecuador's total land area
 
is natural forest. Another 48,000 hectares are dedicated to plantation
 
forestry. The five year National Development Plan of Ecuador recognizes the
 
importance of this sector and has identified forestry development as an
 
integral part of project activities designed to improve the economic lot of
 
rural people, conserve Ecuador's fragile eco-system and reduce the balance of
 
.ayment deficit. 

The curront contribution of the forestry sector is estimated to be 3% 
or 4%of (iDV ard is, equivalent to more than 25% of the total value of 
a rk lIt ira1 productiol . However, fcuador' nottonal accounts understate the 
vale which Sh(Jd 1e imputed to fuelwood use. Ecuador's forestry sector does 
not folly supply internal requirements for wood and wood products. In 1980 
the balance of trade deficit for this sector was $50 million. Industrial use 
of wood has been qrowmnq rapidly. The total production value of forest indus
tries (excludir parti( leboard) ts Increased from 2.2% of total manufacturing 
output in 1970 to 4.6% in 1918 (CEN(ES, 1979). 

The forestry sector employs approximately 20,000 persons in forest in
dustries and 8,000 in harvest in, activitles (CINDES 1979.) Forestry planta
tions and mnqderient erip Joy arourid 1,0O0 persons, and the Programa Nacional 
Forestal iround 600. Moreover, a considerable amount of l'abor is require for 
q rThTTnq fuelwood for domestic use. 
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Inaddition to the direct economic impacts which result from forestry

activities significant indirect economic benefits are generated. Protective
 
forests can help significantly extend the useful life of major hydroelectric
.. _and.J rr iqation-Anyestments,._-Forests- and -.Onfarm..t reca..p Ianting -act ivitie|s.can

reduce soil erosion and help maintain Ecuador's agricultural production.
 

2. Current and Future Internal Demand for Wood and Wood Products
 

Forestry can play an important role inEcuador's future economic de.
 
velopment. However, the rate of planting must be drastically increased and
 
the natural forest must be better managed. Table IV-A shows that Ecuador's
 
requirements for roundwood in 1990 could approach 10.2 mill Ion mJ compared

to current requirements of a little more than 5.2 million m'. By the year

2000 itwill be even greater. To meet 1990 needs, 50,000 hectares of forest
 
have to be harvested per year. The current rate of reforestation, which is
 
estimated at 2,323 ihectares per year, istotally inadequate to replenish the

forest resources harvested. According to the USAIO sponsored forestry sector
 
economic analysis, Ecuador's new forestry plantations shouldoapproximate 1.0
 
million hectares inorder to meet the 1990 internal demand for forest products
 
on a sustained yield basis. Comparing this requirement to the current rate of
 
new planting, Ecuador will need to increase its plantations by more than
 
twentyfold.
 

The greatest current demand for roundwood isprojected to be for
 
charcoal-fuelwood. The need for fuelwood rrepresents about 67 percent of the
 
total needs while the rest isdivided among sawnwood, panels, poles, and pulp

and paper. The demand for fuelwood isexpected to grow significantly during

the next decade particularly ifexisting subsidies on petroleum derivative
 
domestic fuels (kerosene) are reduced or eliminated. By 1990 the demand for
 
fuelwood will be twice current levels.
 

Sawnwood represents the second largest current use of wood. Itac
counts for approximately 30 percent of current consumption. The demand for
 
sawnwood Isalso projected to double over the next decade.
 

Industrial uses account for a relatively small percentage of current
 
consumption of wood. Wood panels (plywood), particle board, and paper prod
ucts are manufactured inEcuador. However, imported materials (waste-paper)
 
or alternatives such as bagasse, are cu rently used for paper manufacture.
Industrial uses are, nevertheless, the area were internal demand isexpected
 
to grow most rapidly. Particularly noteworthy isthe proposed construction of
 
a 0,000 metric ton per year pulp and paper mill. Should this mill be built
 
the requirements for lorj fiber wood such as pine will be greatly increased.
 
Current consumption of pulp and paper products accounts for almost the entire
 
volume of wood and wood product Imports which are Imported. (In1980 more
 
than 86 million dollars of wood products were imported.)
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3. Potential Export Possibilities
 

The potential export possibilities for Ecuadorean wood projects are
great. Exports of wood products have increased very rapidly during recent
 years. 
 The value of exported wood products has increased from less than 15
million dollars in 1977 to more than 54 million dollars in 1980. 
A significant percentage of the value of these exports was accounted for by
manufactured products such as wood panels, particle board and furniture.
 

An analysis of world market conditions for wood and wood products indicates that consumption will significantly increase during the next 20 years
and that the relative prices of wood and wood products will also increase.
The FAO projects that the European wood deficit will continue t 
grow and will
4ncrease two and a half times its current 
level by the year 2000. The Japanese deficit will also increase sharply and the near east/north african
regions are foreseen to be substantial importers of wool. These three are
e,,tmated to require net 
imports of 200 million cubic m-
per year by the
 year 2000. Consequently Latin America Isexpected to become an 
important
exporter of wood in the last two decades of the century, both in its net
exports of softwood and hardwood, as raw material and processed products.
Latin American's own internal demand is also expected to roughly double by the
year 2000. Consumption of sawlogs is expected to double between 1980 and
)000,
rising from an estimated 18.4 million cubic meters 
in 1980 to 36.4 million cubic meters in2000. Consumption of fiberlogs should almost double as
well, (1rowing from 13.9 to 25.2 million cubic meters in the 1980-2000 period.
The U.S. also provides a potentially very lucrative export market for high
v.)1ue wood products such as furniture and fine veneer panels. The extent to
which Ecuador takes advantage of these export opportunities will depend to a
Ireat doree on the development of its forestry sector during the next decades. 
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TABLE IV-A -
ROUNDWOOD RE7UIREMENTS 1980-1990
 
In Thousand o Cubc Meters (m3)
 

Wood Products 

Years Roundwood
Assumptions Production 
 Unit Cony. Fact. 
 Equivalent
 

Sawnwood

1975-198) 3
x 
 772.7


1990 1 m 50% 1545 m3
 1,520.5 m3 
 50% 3041 m3
 Income Elasticity - 1.2
 

Wood1975-1980based Panels
 
1990 1 
 38.5 3
x m 70% 55 m3 

76 3m 70% 108.5 m3 
Income Elasticity * 1.2 

Poles

1975-1980 
 x 70 3
m 85% 3
1990 82 m
98 3
m 85% 115 m3
Annual 
Increase in Consumption
 

Charcoal-Fuelwood

1975-1980 
 x 4,232 3 120% 3
1990 1 m 3,527 m
7,920 3
m
 120% 6,600 m3 

Income EldStiCity 1 

Pulp and Paper1975-1980 
 import and 
use non-wood raw materials
1990 I plant 150,000 
 MT 50% 300 3
m

150,000 T
 

capacity
 

Total roundwood
 
Requirements

1975-1980 average 


5,210 i 3
1990 projection 2 

10,165 m3
 

SOURCI: ISAII)/cuador, Forestry Sector Analysis, 1982. 

I/ Assume,, per (aopit incorme growtlh of 3%. 
/1 liiq th lower consumption estimates, the total consumption for 1990 wouldhbe , I i. 
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B. Benefit/Cost Analysis of Selected Project Activities
 

1. Introduction
 

Given the nature of most of the project activities, i.e., adaptive
 
research, technology transfer and pilot field demonstrations, relevant data
 
for an in-depth financial/economic analysis are difficult to obtain a priori.

Nevertheless, inorder to demonstrate that the types of forestry activties
 
which are proposed for field demonstrations are likely to be economically
 
feasible, an ex-ante cost-benefit ;inalysis has been carried out on a number of
 
the major alterna-t-ives included inithe productive forestry field demonstra
tions.
 

The measures of benefits ana costs can he analyzed both from a fi
nancial (internal) standpoint, measuring only the market value benefits from
 
that investment, and from an economic viewpoint which considers adjustments to
 
some of the market prices. In the case of forestry activities investments
 
are both financially and economically viable, i.e., benefit/cost ratios are
 
higher than one and internal rates of return are greater than the oppor
tunity cost of capital. In addition, other factors which have an economic
 
impact should be considered. These include externalities such as an improve
ment in the productive capacity of the land, based on the soil conservation
 
and natural resource management objectives, employment generation, and supple
mentary income generation.
 

Of lesser quantifiable impact, yet also of similar societal impact,
 
isthe fact that the project will help to strengthen the National Forestry

Program's capability to delimit and manage protective forests which will
 
protect major infrastructural investments in electricity, Irrigation and pota
ble water.
 

2. Types of Field Demonstrations Analyzed
 

The following table outlines examples of the demonstration ac
tivities that are analyzed.
 

Examples of Field Demonstration cttvities THazed in
 
FinTicial/Economic "Terms.
 

Field Demonstrat -s Exanples 

In the Sierra: (a)Plantation DfImonstratIon ActIvItles Pine 

Pine ind 
potatoes 

Eucalyptus 
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(b)On-farm Demonstration Activities Pine and
 
potatoes
 

In the Humid Tropics:
 
(a)Lowland Humid Tropical Enrichment
 

Plantations: Laurel, cedro
 
pachaco, Mas
carey.
 

(b)Lowland Humid Agro-Forestry Laurel/cedro
 
with bananas/
 
Pachaco/coffe/

Teca with rice/
 
corn
 

(c)Lowland Humid Natural Regeneration. none 

Others: 
(a)Lowland long-fiber Plantations 
(b)Plantations of Balsa and Rubber 

teak, laurel 
Balsa/Rubber 

3. Methodology
 

The variou-, field demonstrations listed above were subjected to an 
analysis of benefit-, and costs using market prices. Ti,,,financial analysis
Was cdrried out for all of the alternatives. Various ,dicators of viability 
were calculated including net present worth, cost-benefit ratios and, where 
poss Ible internal ratel5 of return. A discount rate of 10 percent was employed
for this analysis. Results of the analyses carried out are presented in Table
 
IV of the Project Paper. 

In add ition, econonic feasibility was analyzed for some of the alter
natives. Til- analy',is was not done for all alternatives because it is pos
si hl to extr,ipolat,, the results of the analyzed alternatives to the other a]
te rnatives which were analyzed only in financial terms. For the purpose of
evaluatinq the economic viablhIity of highland activities the followinq shadow 
prices arte ass;umed: 

-Land a 0 and /00 sucres per hectare 
per year (two alternatives) 

-W-1ges a 50% of ,market value 
-Capital a 10% 
-Fuelwood a 500 sucr,,. per Im3 
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-Land: The basic economic analysis has been carried out using a zero
 
opportunity-,cost for land. This value isbased on the assumption that land
 
used for forestry plantations has no alternative 11se. Inmany cases this is
 

* an appropriate assumption because the land isdegraded, very steeply sloped or 
lsuffers-from adverse-climatic onditions. ln-some 

instances, however, land may have alternative economic uses. Therefore a 
second value has been assigned to account for this possibility. The value of 
700 sucres per hectare per year isbased on available information about the 
rental value of average land inthe highlands. Inpractice it is unlikely

that much reforestation will occur on land which has this rental value.
 

- Wages: The forestry plantations use unskilled rural labor con
tracted andjpU-by work completed (i e., plantations/ha.). The financial 
analysis was based on a salary of 116 sucres per day. Since the possibility
of alternative Job opportunities islow inthese areas (most workers engage in
 
subsistence agriculture), the real opportunity cost for society of drawing a
 
worker from the labor force should not-represent more than 50% of the wage

used inthe financial analysis. For this economic analysis, however, a con
servative shadow wage corresponding to 80% of the used market wage was used.
 

-Captal: No official social discount rate Isavailable. How
ever it is estliim ed to range between 10 and 15 percent. Additionally, for
eign capital flowing into the country, where the official rate iscurrently
"overvalued", as inthe case of Ecuador, needs to be adjusted by some 50% to
 
truly reflect the worth of a dollar at the official rate (33 sucres), while
 
the free market value of dollars isaround 50 sucres.
 

- Fuelwood: The rural population isusing kerosene for approximately 
50% of its fuel needs. The fuelwood production that would substitute for 
kerosene will permit Ecuador to increase Its exports of oil. The 
International price for kerosene or other products derived from the oil saved
 
by the forest- ry production is the appropriate shadow price to use inthe
 
economic analysis. The relation between the price per calorie of fuelwood and
 
kerosenc can be derived under a set of assumptions, based on which the
 
equivalency between 1P of fuelwood and kerosene Is:
 

1*3 fuelwood a 23 gallons/Kerosene 

Ifthe prfce of kerosene inthe International market is $22, the 
shadow price of m fuelwood isaround 500 sucres. The financial analysis
used a very conservative price of 200-400 sucres per cubic meter. 

For the economic analysis it Isassumed that Inthe case of pine 25% 
of the non-sawlog roundwood wilI be used for fuelwood. This percentage is 
higher for eucalyptus.
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4. Pine Plantations inEcuador's Highlands
 

a. Finamcia, Fea itbily 

A!, d,"%cribed in the hotly o thi s PP. i major field demonstra.tion will involve lint, plantat ion of pint. in [cuatior's hiighland. Table IV-B
sufllnar I ,, 1/ t ,hef rarlc ia I c').t-* nrd receipt of plant Ing one hectare of land
in pine andm1Jble IV-C shows ti, variou,, measu res of profitability. The analysis .asur.,. .a twelity year t imt horizon and p1dnting to take place under good
soil con lit ion,. Asociited beneftits, re not included in the estimate. 

01t. roft"r t'O!f mir lyiO, indicite a Li/C ratio of 1.3,i and an
1 i eqoIual to IJ..4 pe-rctnit. It r1' t be twiphisited, howevr, that these

rf,.ur,, It OrutIt'l lity Ire probib ly 
 underest i:,mted. Soc letai benefit, due 
to Sol 1 cownerwat ion and I lrat ion control because of forestry plantation are 
not included ialy,, I,, pret'.elit.de .l atle 

TAdIti,. i - U - ' UM2.AJRY I/ (4 nA )i VL UWRE SUL TIN kwu is PL!iAAYr'ti _U r ' [ 0 

A oUNT Alt)U riM11NG of I xI,[iNDI Tu~iS ui[) 14iCCCIPTS 

( t /,iI.. CTAR f, 

NAM(AmoUNT INtYEAR(S)
 

COSTS: 1. Previo- wo'r50.00 7 0
2. Site" Pr,'pa, at Io 1310.00 03. Ft:fi i 3406.UO 0 
4. PIAht Iof) ??0.00 I 
6. kep I,,,, tnj 460.00 3 

6. rnC.eM, (11 100.00 0 to 20
 
8. Adi ni.-,it r4tion 1000. 00 0 

RCCIPTS:
 

1. PuIpWO04 5400.00 10
 
7. P u I 47600.O0 Is3. s4wlog 6144.00 is4 S wl,$j 75000. 00 20 

I '-, U#AjL0/ cq4(jur foret. Ii ttor f[ctori tti A4:ystsI, *14gQo 43-47, for in
t00111 il U I Vid ...... tw. .. I -' .-I I r 

http:47600.O0
http:pret'.elit.de
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TABLE IVuC -MEASURES OF PROFITABILITY FOR
 
PINE PLANTATION INHIGHLAND ECUADOR
 

I T
CR.TE O rN MEASURES
 

1. Net Present Worth (ifDiscount Rate • 10%) 4,457 sucres
 

2. Internal Rate of Return 124
 

3. Benefit/Cost Ratio (assuming a Discount Rate of 10%) 1.38 

SOURCE: Computation based on Table IV-8
 

Inorder to determine the potential variations inthe estimates

of costs and benefits, a sensitivity analysis was conducted. Table IV-D showsthe variation of costs and benefits inorder to lower or increase the IRR by I 
percent and the NPW by S/5,000 per hectare, thus demonstrating the implica
tions of overestimating or underestimating costs. As can be appreciated, a 
reduction Inplanting costs by S/ 44 per hectare would increase the IRR to
13.4 percent. On th other hand, with cost overruns of S/ 514 per hectare,
the IRR would decrease from 12.4 percent to 11.4 percent. 

TABLE IV-D -SENSITIVITY ANALYSIS 1/ON THE PROFITABILITY OF
 
PINE P.TATI INLCUAKR'5 HIGHLAND
 

C" 1ER 1ON MEASURE
 

THRES14OLO
 
UPPPU, LOWER
 

Internal Rate of Return
 
(IRR) 13.14 11.14

Net Present Worth 5/ 9,547 S/ 4,520 

J/ Based on the assumption that B/C could be Increased or decreased by S/
 

5,000 per hectare.
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To appraise the sensitivity to potential changes in annual gross
production volume f~r pine plantations, the impact of an increase/decrease in
growth rates of 5 m3 
per year was analyzed. Applying these rates new output

and income values are estimated as follows:
 

Volumes (m3)
 

Output At
 

Type of Production Increased 
 Decreased Price Increased Decreased Year
 

Pulpwood with bark 
 45 27 
 150 6,750 4,050 10
 

Pulp, particle, fuel 60 
 36 160 9,600 7,760 19
 

Sawlog 
 24 14.4 320 7,680 4,608 15
 

Final Harvest 335 
 161 350 83,750 56,350 20
 

On the basis of these new outputs estimated, the measures of
financial possibility changed as shown in Table IV-E.
 

TABLE IV-E -
MEASURES OF FINANCIAL PROFITABILITY
 
AFTER CHANGING PRODUCTION VOLUME BY 5 m3 PER YEAR
 

C R I T L RI 0 N Measure %Change 

NPW at 10% discount: 

Increased Product ion 7,132 57% + 
Dec reasid Product Ion 386 92% -

IRR: 

Inc roaed, "roduct ion 13,7 1.3 pp. 
Decr,:t:d Product ion 1012 2.2
 

B/C Ratio: it 10% discount 

Incrtei ,wd Product ion 1.60 16%Dec:rea,.,d Produc.t Ion 
4 

1.04 
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The analysis suggests that pine plantations are quite sensitive
 
to increases or declines in the yield or output, and that they would not be
 
worthwhile, at least in financial terms, at a low production volume. Conver
sely, benefits from an increased gross production volume would significantly
 
increase their present worth.
 

Pine plantations on non-marginal lands were analyzed using an
 
opportunity cost of 700 sucres/hectare/year. This value was derived consider
ing: (1)potential costs of renting a hectare of land per year (ii)rates or
 
return expected from land valued at around 60,000 to 80,000 sucres/ha., and
 
(iii) the net farm income of all lands over 100 has. in the country. The fi
nancial return to pine plantat-ons using this assumption Is low; however, pine
 
plantations on non-marginal lands will involve inter-cropping or other demons
trations which will raise the rate of return. 
this assumption are presented beljw. 

The financial measures using 

Criteria Measures 

NPW a. 10% discount -2,159 
IRR 9.26 
B/C 0.88 

Still another type of sensitivity analysis was conducted by 
changing the assumption of planting pine on everage to poor soils, to soils 
which have been severely eroded (Cangahua). This change inthe analysis in
creases site preparation costs considerably from S/ 1,370 to S/ 16.500 per
hectare. Table IV-E surrnarizes the impact of this assumption. The results 
demonstrate that the B/C ratio Isreduced to less than one (0.61), and the IRR 
to 6.7 percent. Although this would indicate that pine plantations on Canga
hua soil would not be financially feasible, it should be remembered, however,

that benefits derived from erosion control, which can be substantial, and
 
other societal factors, are not considered Inthis analysis. Cangahua soils
 
are similar to hard pan soils and have limited potential from the point of 
view of agricultural food production; thus land which has reached this state
 
of erosion ha% an opportunity cost which approximates zero. 

b. Lconomric Feasibilty 

Sa', .od otthe -.h.,duw pric.e% Indicated ibove, the NPW of pine plan
tations, utilitinq i discount rate of 10 percent Is $11,/65 an' the IRR In
creases to I3 portA-.iit. Pine, Ilantitions In Ecuador's highlanu areas are eco
nomically feasible. 

5. Pine, Plantaiion% with Inter-CroPPi-'n(g 

In %omv instance'. p ine, plantations will he undertaken on land which 
may have, a1tern,t ve use,, e. q. plramo land which may be used for grazing or 
potatoes. (hi, altrnativ, cons idre'd rs the shared use of the lands In plan
tations with some form of inter-cropping. This offers the possibility of 
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qireater total return per hertare. Assuming pine and potatoes (yielding roughly 11,000 Kg./hectare. at a 
cost of 30,000 sucres/hectare ) are inter-croppedin the first and second years of the plantation, the results are significant.
The returns to this alternative are shown in Table IV-F.
 

TABLE IV-F - FINANCIAL RETURN OF PINE

PLANTATIONS INTERCROPPED WITH POTATOES 

NPW al 10% discount: 
 58,972
 

IRR Higher than 50% 

B/C 1.92
 

Tile potato yields considered inthe analysis above do not reflect
the full potential productivity of the land if only potatoes were grown.
sequently, a more realistic assumption isone 
Con

inwhich the costs are increased
to reflect alternative use of the land by taking into account an annual opportunity cost of some additional 550 sucres/ha. per year. 

The pine with potatoes alternative optimizes the returns to thel,d. Thus, the benefits are substantially higher than only pine plantations.This aro-for.stry jpproach assumes the alternative of producing potatoesdurinq the 910 )ear period of analysis Is not a possible alternative becauseof soil ero,-ion or d, qridation and that the mixed use of the land comes only
,I. ,in alterna tivoe erived f.rom the decision to implement forestryplantation,. The accr-.edIkR this 

8)/pI lhit). [Th,. Volume of production of the plantation Is, however, 

50 percent and the fl/C ratio 
to 

is 
agro-foresty 

1.8. 
alte.,native Is higher than 

6. [uC.a t" ,i1lantat oil 

A . I~I .11 td,I'IIt~ 

similar 
lowl'r (V 

Th,. w,.t'r:pt loi. 
t(, th, on,.. made for 

on physical inputs for eucalypt plantations are
t.he ptne plantations, except that plant costs are 

dl (trit . i;d ol the ,itlnat,.d Ci7 t5 and benefits the financial profitabillty rn11',,ur., l0wor thin for pine, when the comparison includes only onerutatInn of 'c alyottj-. ('.e. atbl, IV-G). 

http:accr-.ed
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-33TABLE 
 IVUG - FINANCIAL P~RFITABILITY FOR 
3 . EUCALYPTUS GLOBULUS PLANTATION IN-THE HIGRLAND
 

43easure
 

:::::: ~on~ae O)- 3 , 3 
On Normal Soils:
 

1. NPW
 
(Discountrate 5 ) S/ 14,588


(Discount-rate * 0% 606 
(Discount rate 14n1 r 3,441 

2. IRft 10.6%
 

3.U/C (Discount rate ad10%) 1.05 

S o hCno erua
Soils
 
1.NPW D Rount rate a 10%) 
 *14,623
 

2. IRR 4.9%
 

3. B/C (Discount rate 10%) o
0.45
 

b. Economic Feasibility
 

Eucalyptus plantations are not financially profitable at a cost

of capital above 10.6 percent. However, economic viability isgreater.

Utilizing the sme assumptions made Inthe economic appraisal of pine-planta
tions, tI economic evaluation reveals that the IRR isestimated at 20 percent
and the NPU increases to S/11,232 utilizing adiscount rate of 13 percent.
,The large difference isdue to the high shadow price for fuelwood that isa
 
consequence of the depressed market price for fuelwood which results from the
 
large subsidies on petroleum derivitive domestic fuels such as korosene.
 

7. Aaro-Forestry Plantations inthe Humid Tropics 

The management of some valuable secondary growth species (laurel,

teak, balsa, cedar was analyzed under options of combining those species with
 
permanent or seasonal crops. Six alternative productionmxes were analyzed.

All of these assume the use of forestry resources primrily as sawnwod with
 
secondary uses of poles, fuelwood or to make charcoal; agricultural crops were

assumed to have the sm yields prevalent among the low ncome farmers exist
ing technology,.The results of such analyses are presented inTable ZV41. 
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TABLE IV-H -
FINANCIAL MEASURES OF AGRO-FORESTRY
 
PLANTATIONS INHUMID TROPICS
 

Alternatives: 
 Net Present Worth Benefit/Cost Ratio
 
(at 10% Discount) (at 10% Discount)


(Sucres)_ 

-With permanent crops
 

Case 1: Laurel and bananas 36,595 
 1.62
 
Case 2: Laurel and coffee 28,595 1.54
 
Case 6: Cedar and bananas 59,969 
 1.96
 

-With seasonal crops 

Case 3: Pachaco with rice, 
corn .ind pastures 17,316 1.30 

Case 4: Teak with rice, 
corn and beans 22,033 1.29

Case 5: 3al,;a with rice and corn 58,699 
 1.96
 

Thus, some of the yields (alternatives 5 and 6, particularly) are
comparable to those of the inter-cropping of pine and potatoes in the Sierra.
The analysi! uqqets that as a (julde for future experimental options, that
inter-croppini with agricultural crops is an extremely attractive alternative. 

5. [hemon,,trat ionS or, Protected [nrchment Plantations in the Humid Tr 

Two optior, werc Lon'. idored under this for,stry manag'men t approach:
(1) to ,'polit the. for,',t for the production of wood with further treatment ofthe rer.Ioutml.s. to promot,, natural reqenerdtion, us ing laurel, thinned after20 year-,, and (2) to ,nrih t the forest without previous exploitati on of the 
wo od, 0'.1l)tl i,*th i nnel atpaichi(r to 15 years. 

AIte,*r aliv , ' " N.t Present Worth AIL ratio 

( 1:. '.,'i'.I q wl t,hout 
pr-vloij'. th ,,n In, 6,996 1.37 

(-t'" 01: laurle with 
I I iG ft11,010,. 1.49 
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8. Watershed Management Activities
 

The management of nitural forests or forestry plantations that pro
tect economically important watersheds can have a high econonic rate of re
turn. Fleming has estimated for the Poza Honda that a conservation program
 
consisting of protecting forest on 870 hectares of the watershed, planting
 
trees on 505 has. of the area, grazing land with conservation measures on
 
2,850 has. and cultivating land on 320 has. needing terracing, and including

inaddition some administrative costs, would sum up to 45 million sucres.
 
This investment would serve to reduce the sedimentation rate from 4% to 2%,
 
which would double the life of the dam from 25 to 50 years. The benefits
 
generated by such actions would amount to 770 million sucres inpresent value
 
terms. This example illustrates the potential benefits of forestry actions on
 
a watershed inwhich one, or in some casesseveral dams are built.
 

A field demonstration activity in the Paute watershed will be under
taken. The erosion control on the Paute watershed would need the same type of
 
actions than for the Poza Honda case. The field demonstration activity is In
tended to help derive accurate estimates of costs and benefits applicable to a
 
major watershed management program in the Paute watershed. Preliminary esti
mates indicate that an investment of $10 million would generate an annual
 
saving, of $4.5 million inpresent value terms.
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SOC 10-CULTURAL FEASIBILITY AND SOUNDNESS ASSESSMkENT 

Introduction
 

This report reviews the social soundness and other social considerations 
of present forestry sector activities, and considers the potential impact of 
activities planned under the project. The report concludes that the project 
d sigI seound:-from-ab-ocial-cultural aspect-lbut identifea--&umbsr -of-fac
tore that must b- considered and taken into account in project Implementation. 

Because expanded forestry work Is expected to affect programs and pro
jects throughout Ecuador's vastly different geographic zones and because 
social conditIjne vary significantly from area to area, this report is divided 
into thrue parts corresponding to the gross geographical differences of the 
eastern lowlands (Oriente), highlands (Sierra), and the Western lowlands 
(Costa). 

Each part begins with a broad but geographical and historical descrip
tion. Each then reviews those critical social patterns which have developed 
to a response to geography and history, and which, in the opinion of the 
author, directly or indirectly relate to the broad goals of the forestry sec
tor. As such, the report is far from a complete ethnographic analysis. 
Rather, for different groups, Itattempts to answer the following questions: 

(1) How can the development of Zcuador's forest resources directly or Indi
rectly benefit campuino and indigenous people? In turn, whet sorts of
 
institutional alor incentives would be required to promote such
 
benefits?
 

(2) 	How could aspects of forestry development directly or indirectly threaten 
or otherwise negatively Influence the economic and cultural life of cam
pesinos and indigenous people? In turn, what sorts of instLtutional"od 
other afeguards would be required to prevent or at least minimise the 
negative Impact?
 

PART 	I - THK SIERRA 

A. 	General Social and Geographic factors which will influence attitudes
 
toward reforestation.
 

1. Hinifundia vs. Use of Hultiple Ecological Zones 

The patchwork of small cultivated plots on the Andean slopes are 
often referred to as minifundia, small holdings, whose 8enesis is understood 

*to be either the meager plot given or sold to a m by a large land 
owner, or the result of a larger holding divide'di through Inheritance. 
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Compared to large extensive holdings, they are described as Inefficient or,
depending on ono's symputhou, pathetic examples of Inoquitable land distribu
tion. In many cases they are the only arabli lands of families who must com
plement its small output with a number of activities (e.g., wage labor). In 
other cases, however, patchwork agriculture is the continuation of' a historical adaptative pattern through which Andean farmers gain subsiste,ce security
through the use of multiple ecological zones. scrt 

The pattern isa response to the sharply differentiated microcli"
mates produced by slope, altitude, direction, rainfall, sunlight and a variety
of other climatic and soil conditions. In any given season a frmer might

encounter frost at high altitudes; at another time drought may parch the lover
slopes. Conditions can vary radically as one rounds a slope or moves up and
downi . To protect oneself against the vagarios of such conditions, families 
prefer to maintain a number of small plots scattered across the landscape.
Under all but the worst conditions this guarantees subsistence security. Such
adaptation can be traced back to early pre-Columbian times; present day campe
amos and Indians are unlikely to alter this pattern willingly. 

Thus, when considering the possibilities of any new program such asforestry development, one must distinguish between minifundia, a c

single small holding, and small plots which represent one of man a
campesino might maintain. In each of these areas plots are farmed in such an
intnsLive fashion that hardly a square Inch Is left unworked and Itwould be

hard to duplicate more efficient production. Under such circumstances true

minifundistas would be unlikely to convert any of their preciously mll plot
Into anything other than food production; those working a series of dispersed
plots (toe., those whose subsistence is a bit more secure) would be more
willing to experiment. Neither, however, will be likely to risk subsistence
security from some activity such as lumber production where benefits are un
certain and long-range at best. Experience has also led them to distrust anyschemes designed by elements of the society who, on the one hand, are per
ceived as having proarhselvoly alienated their Innd for about 450 years and,on the other hand, as hatving imposed a number of unsuccessful and Ill-wnaged
schemes upon them. Huch of post-conquest social history chronicles the ex
ploitation of c!2•ptino and Indian labor and the alienation of their lands.
Present day 1ntier-*hnlc relations are noticeably asymetric and racist. Socalled campeaino or Indian "conservatism" withregard to Innovation, there
fore, to JnOt eikardness; it is simply good sense from their historical and 
existential experience. In many ways the situation of most Andean capinos
and Indians ti 
 like that of a person up to his chin In water; thingire bad 
but not disastrous unless one moves and cauJes a ripple# Although conditions 
very from region to region In the Ecuadorian Andes, unless one approached com
munities with the idea of providing Incentives without incurring great riske,
even the most technically sound forestry program could meet vith either apathy 
or violent resistence, 

K . : . . . ,.. 

~ AJ : ! 
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B. 	Forestry and Communities 

During the 1960'8 peasant federations were formued in numerous Andean 
provinces, most noticeably Chimborazo where project activities in the sierra 
will be carried out. Indiana in thisdensely populated relatively dry, and 
sparse landscape have been fighting with large landowners for centuries and 
haive bieen pushed i-nto some of the most inhospitable areas of the province. As 
a result many are extremely distrustful and hostile to outsiders. Census 

a take have been killed and many communities forcefully prohibit outsiders. 
Howard Handleman recently wrote that "while CTE, FIE and other leftist labor
 
groups were of some help to the Chimborazo peasants, sympathetic clergymen,

especially Archbishop Proao (of the city of Riobamba), one of the most poli
tically progressive and outspoken Catholic leaders InEcuador...,were more
 
Influential, A number of haciendas In Chimborazo and elsewhere in the south
ern highlands were expropriated by IiRAC and turned into peasant coopera
tives". Thus, although the situation In the area may have improved a bit, It
 
isnot perceived as the result of Improved Inter-ethnic relations,
 

Against that background, Mintetry of ARrtculture officials, through the 
PNF (previously DDF) stated that they have been trying to get communities to 
plant trees InChimborazo for at least the last eight years. They have mot
 
with very limited success. Traditional hostilities to government workers have
 
been compounded by university programs or social Investigation and extension
 
work inwhich students are said to work to get communities opposed to any pro
jects designed by the government.
 

The officials stated that, because of their limited staff and facilities, 
they were focusing their efforts on communities or land holdings which were 
fairly large (eventual potential from several hundred to several thousand hec
tares). They simply did not have the time to work with those who wished to 
plant a few hectares of a few treesl although, lesally, communities could be 
obliged to plant trees and efforts had In the past been made to enforce this 
law. Currently, howevvr, PNF only works with rommunities which express inter
est. The PRF Si working in an informa manner with about 50 comunties. The 
communities simply purchase the plants and own the tres outright. Inaddi
tion, the hoeadof PNFo program inthe area, reported that formal plantation 
agreements had been signed with 28 communities. Under most conditions the 
communLity mbers-prepare the land and plant the trees. PMF supplies the trees 
and whatever technical assistance ioneeded. At harvest tie (approximately
15-20 years) the community receives 90 percent of the value of the product and 
PMr receives 10 percent. Several criteria determine the selection of comunt
ties.
 

1) 	Uloothar or not th. community or individual has clear title to the 
land. P11? indicated, and the new Ley Forestal States that for 
Indian communities without clear title but wc are desirous of 
establishing a plantation, PN? will help push the titling process 
through IURAC's lengthy labyrinth, an obvious advantage for comuni
ties. 



2), Proimty s rodstoallo
-a--it
 s acc of trees,. and 


3) L c tthey or4an,a d? and b) can. 

ata a hee .monstrat oh p cmunla arevemnts?. 

4)o I f cralofcnictsal siistaiinifvant.ag, a
 
a tions. a 

For most communities, the major Incentives for tree production are threet
 
• .... m 4 alt:fnthercouniaocm~ate o yorigniiat aounrty of landfr lnta-...
1) The first and most obvious is the fact that, In 10-15 years, they

will be able to regularly harvest wood for construction, or for firewood. inan ares where most cash must be earned by wage labor, and where natural firewood ts virtually non-existant, this ts an advantage.
 

2) Becauoo of population prnsur nod, ilsoi recently, the fact thatmost lowur, flatter alopos or aimborazo woro th~e property of largo land owners, the cameosinos were forced to uttlizo every square Inch of arable.
 
aland. 
 Erosion IaIajor problem on steep slops. Trees alone will, not solve
 
aythis 
 problem. 
 However, If combined with a program of @oil conservation, tree
plantations could reduce the visible and detrimontal effects of erosion In an
area with no natural ground cover. 

3) Prhaps, most ImportantI to establi.h a contract with a cmmunity,that community must have legal title its land. Vuapite agrarian reformlegislation and recent confiscation of haciendav In Chimboraxo, ISRAC has beenastoundingly slow In processing land titles. PHI' officials report fliat, in
order to develop their community plantations program, they have used their power to speed up IlAC, Of all Incentives this far mentioned, thisto probably the most significant. 

Land titling is, nontheless, an Indirect Incentive. It offters no on
couragament to care for the trees. Observatio...on several planttions indicated that, by comparison to carefully manicurvi and maintained food gardens,tree plantations were left on their own#, ith little effort to replace dead
trees. Additional, more Immediate Incentives are needed Ifone isto expect

long Lem care and maintnance or tree@* 

A possible and partial solution is DW3FO's policy*o paying the co-unity to undortake tree planting, Rather than providing only brief technicalossistisen. and trees, DIDEP01 (a mixed public-privae enterprise) pays 4,50sucres per hecae to the comunity as wages for getting the trees In theground, Individual labor@ are paid 120 sues/day, or a lower rate whichplaces the remainder into the comunity's treasury. The obvious valuo of thisIncentive is illustroted by the fact that, accordial to DIFOR'* well managedand easily retreved statistcs, they hae" been able to establish contractswith 11 established and titled cosmmutiles and with an additional 12 

http:aiinifvant.ag
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"pro-cooperativmu" which they are helping to obtain~ title. 
 And they have been
able to do this Inthe 1 1/2 yours (P1? hias only about 28 contracts after
eight or more years of work Including its predecessor agency, DDF). 

* Wages paid for planting trae also Indirectly benefit the family by providing wages loaly thereby allowing some members of the commun1_ty,_ toe,,n1Iher raore todo oredr nQo or Guayaqul. Thisprovides a more stable family structure and decreases the amount of work women
* must undertake, who in the absence of-males must take 	on part of their tradi

tional role. Although It s unlikely that tree plantations will absorb much
of the available labor, EDEFOR claims already to have provided 100,000 days
of work for people In Chimborazo. 

oreover, EHDEFOR's relatIve success reveals something else about tree
planting. People care loes about the tree than the other Incentives (land
titlIng and cash). To illustrate, IMDEFOR has contracts where 752 of the
eventual return goso the company andto 	 only 25% stays with the community.
Yet, 	 there was no complaint by community members. And 	 DDFOR's General Manager 	indicated that when he explained the economics to localof his program
church officials, particularly the Influential Archbishop Proalo, they accepted the logic. FMKDFOR claims to have won these officials' support to the 
extent that the project Is promoted on the widely board radio broadcasts
transmitted by both Protestant and Catholic mistionaries. An active promotional program, equipped with Quichua language elide shove and vide tape pro
grams, and carefully planned foios up has undoubtedly contributed to
 
EIIDeFOR's success.
 

MDeFOR'o relatively high number of contracts perhaps is best explained
by the cash incentive of 4.500 sucres per hectare as wages for planting.
Although vages sees to be a far greater stimulus than the eventual profits
from 	the plantations these cash payments only get the trees Into 	the ground.
There appear to be no Incentives to maintain, prune, or replace trees subse
quent to planting. Several possibilittes exists 

1) 	 Provide a small amount of wages for caretikersl 

2) 	 Encourage, through promotional work, regular maintenance through
regular visits (I.e., don't let the coamunity forget that it has 
planted trees). 

3) 	Development short seminars for leaders of tree planting communities 
which could eostablish or reinforce a sense of pride in planttnl 

4) 	 Prhaps most Importantly, whenever possible try to mix tree planta-
Lions with ariculture, In rows or whichever way to approprtate, sothat trees are not something lhich sit isolated on the high grass
lands, but rather are pert of the regular agricultural complex.
Othevisel, with the Capllio' busy schedule and established priorities, plantation maintenane could become a secondary (or non
existant) activity,. 
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Cash payment for planting is an obvious Incentive in some communities
 
buttheIdea should not be generaliied to all communities. Land tenure is,
alsoot always an overriding concern and concerns for land can be manifested In a varloty of ways. Although situations vary locally and should be analysedbefore attempting to Impose any program, two examples Illustrate concerns for 

1) Several communities In Chimboraao were reported to be Interested In 
tree plantations and appreciate NDWIFOR's efforts to promote them by
accelerating land titling procedures. Nowever, they had no interest 
In receiving cash payments for planting, They felt that by paying
for labor to plant trees on their own land, the organization
(ENDEFOR) was establishing a strong do facto claim to that land,
i.e., creating a situation analagous toMVcose which earlier allowed 
haciendas to occupy Indians' lands. These suspicions Indicate that 
aey organization must be aware of a communty's prioritlel and 
fears. Field Investigations are esential.
 

2) 	Land tonure concerns were mentioned by both WN? and 10DIOR offi
cials as an expressed concern of the communities. 

However, they fail to consider that tree plantations usually are placed
on high common lands which are usually unsuited for any form of food produc
tion. As such, these lands have not been strongly coveted by others. However, when this land becomes part of a forest Its value will Increase, For 
cam 	 sif s aIand Indians this exposes the land to a threat, the same lsort of
sietsures which pushed them from the lowlands to the slopes. Vhether or n t
this perceived threat can be realilsed isIrrelevant; as long as potential
beneficlarics perceive a threat they will be reluctant to embrne any developsent 	schem". The assistance elng 	provided by lorestry programs I an @nor-NMu 	In englwvp and It ln prnmlee the lcresan or fores try work. 

2. Promotlon ofFIoretry Activities
 

Several ways to promote forestry activities have already been ms
tioned In passingsa 

L) 	assistance In land titling;
 

2) 	wage or other cash incentivesl 

3) 	comnity-level promotion activitiesl
 

4) 	 improved audio-visual programs, assistance for which DIDEOR 
and MAO have requestedl and 
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5) -radio promotion through influential local church or political
organattons. 

This section will consider two additional promotional techniques 
which can be quite successful# These are described below. 

a.- Collaboration with rass-root. o an aton .... 

The beat promotion to word of mouth* This Is particularly true 
In areas where a number of communities can also "*ethe results of forestry.
work. Thum, while organixations now say that they select communities which 
are easily accessible to urban areas (for purposes of supply and mailntensanc)L
the best models can perhaps be drawn tmeites which are highly visible to a 
umber of comunities and whoe work can be easily discussed and questioned$ 

A settlement which, to the outsider, appears to be an appro
priate model community tinot nOcessatly a good choi. The Idea that the 
development organisation should select the model communities tierroneous* 
The aorta of crlteritl ey search for are# 1) the degree of Internal cohesion 
and 2) donwtrlvile ahility of 1lw ntmmil.y to work togellwrs wlds d . . 
dvul.p from the ootiotn of "ommuntLy devslopmunt which, on the one hand$ 

Ignores the fact that each community to part of a Larger set of conities 
which share a common Identity and that certain communities he"n greater or 
lesser Influence and respect within the arger set, To select and support a 
sinlei community could inadvertently promote that community to a stat"u which 
my be unacceptable to the larger setsin this eWy community projects can and 
hae produced division and Jealousy. 

A tar more effective approach is to work through legitimate
grmaIs-ro organtsations which hoe arisen throughout uador and premise to 
become a major force within Reudor's plural societyo. 0th In the Sierra and 
the 0rlosta thes organizations are extremely proud, tadpendt,'W'maires
gi geoups ,concerned with' promotig the general well betn of their cmsti
tuents, whlch are usually their own kinsmen. Not only io It advisable to work 
with such orantsattoos, but essential they will oppose any efforts to circum
vent or deblitate thom. 

In the Sierra tie organisations the logitimate ones, are in 
the pro.pon of delfnlnjI--- 0rmnlOnS thmsel to nd , as such, they cannot be 
proism-ly 101rntillod. And by the time the foretry, projVt iWactually Imple
minted, considerable change and matuation will undoubtedly have evolved. A 
few criticl caveas, hoever, are worth mntioning at this time. 

Mny of the local orgooisatio throughout the Sierra wore 
first formed by organistions such as O, Vi, usrusri, FADI and other 
organiution which artued, from a strngly arxist viewpolnt, thatM e 
commmeatlem oeded to unite and rognise their coin sitUationwiti"old 
to the rest of the working class. The"e Ideas1r new, appeallig nd, i 
may ways, appropriate analyss of 3euidoran sratifttiaton. Nwever, way 

'
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local groups eventually begin to see that %lass Interests" were being defined 
and Imposed upon them by a small elite leadership corps which, the Indiana 
argue, did not respect their cultural background and was unwilling to consider 
that ethnic differences and values should persist. Many felt that they weore
buing Lcvorrted undemocro tIally. As a result, groups which tire more con
cerned with local Interests and immediate gains are emerging and gaining
strength, without denying that they share poverty and discrimination in common 

ilLbe-important toork-with.--.. 
these groups when the project is eventually implemented, their presently fluid 
development will require that they be defined at the time of Implementation. 

b. Fundactin Natura 

Non-profit, non-governmental organizations can provide consi
derable stimulus to forestry promotion. Fundactin Nature does so In two com
plementary anners: 

1) Public education and policy planning. Prior to the 1970. 
Ecuador's concern for the environmental impac of most activities, with the 
exception of a few Individuals and areas (eg., Cal~pago) was negligible to 
non-existent. Today, Ecuadorians are being informed and pressured to take 
such matters seriously. Fundaeln Nature has been responsible for a large 
amount of this change in atitude. 

2) Recently, they have begun to develop three small pilot
projects which could serve as models for certain aspects of forestry work 
which could be adopted by larger and more broad based groups. 

In the pilot project in Imbbuela, Province of Inbabura, the 
community is converting a proviously unutilized upand zone Into a productive 
area, utilizing a variety of natural and introduced food and forestry re
sources. inaddition to pineand eucalyptus they have experimental plot; with 
some natural species among thom -- Allso, and Cauld Monte. Usch 'ofthese
three type serves specific loIal arteanal aGn~ir ij i land therefore 
can be used an sold locally. The community has plans for a nursery of its own 
and, being part of a large regional federation of communities can, and has 
made plans to display and promote Its work at a regional level. The possi
bility for a widely accepted and successful regional forestry program which 
produces a variety of natural and introduced species appears quite high.
Vundactin Nature's role has been both siguificant and sensitive. 

They have responded to a local request and therefore do not 
appear to be imposing their will. The community and a regional organizer,
makes suestions to and, occasionally, demands on /j.ndaetn Nature. The or
ganisation has responded thus far with punctual and respetful attention,
which has not gone unnoticed in the comunity. Their attitude towards the re
cipient. sharply contrasts with that of many goverrment and prLvate agencies. 

i-V
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Also, they have been able to provide technical assistance when necessary and 
perhaps more importantly, have encouraged a spirit of experimentation among
 
community members. The scope and nature of Fundacin NATURA's work will not
 
satisfy Ecuador's forest product needs, but nevertheless serves as a positive 
example of what can be done with local communities and how to go about doing
 

it.
 

c. Negative Considerations 

How could the development of forestry resources threaten or 
otherwise negatively influence the social and economic life of Andean people? 
And what measures can be taken to diminish or minimize such effects? By and 
large the development of forestry resources will benefit Andean campesinos and 

Indians. However, several negative effects could result: 

1) Lands designated as "appropriate" for forestry development 
are underntood to be those unsuited for other activities. However, in their 
zeil tot expand their act litles, IINF or other horestry organizations may en

cou rage planting tn loatln which could serve otlher p)Ulpotei. Lind use maps are 
hellpful but do not. reveal locnl Ingenuity. For example, Indians and campesi
nos of Chimborazo are planting land which, to others, would appear useless for 
agriculttHi,. While yld Is may be low, such conttideritions are not critical to 
those preoccupl ed with subsistence. Local people should be consulted as to 
what t hey think lands might be capable of producing. 

2) ISheep art- an int egral part of rural Andean communities. 
But they pret ie nt a problem to yoUitg treeb. The required fencing of planta
tionn will tndoubtedly st r up confic(t with ntheep owners. To minimize ouch 
problems ample land nhould be left for past ure. New plantations enhould only 
be e'xpanded when previounly plinted areas reach it growth level where animalm 
can he Introdui i*' thout dletroying the plnnt e. 

"I) loc,il fact Ionallatim it t n aipect of many Andean common!

ties, ,,r ,rotpt. anywh, rv for that awitter. One can ,xpect factionael differ

encei tCo inttrl-cr, with pretwnt development of foretitti. Theov probltms how

ever tihoeld not pirtclude, conti ldetrittlon of locil tipport. If there li it clear
ly pe reelve.d ben,.i t to be.t,alcrtued, frattionillim can tofen be ove.rridden. 

1101 t ne1nde n4 t 'rctin*,ttincen hould n organi l? t ioll tittempt ti influl tile netcolt
ant. tit .1 pro'i t 11Yge't t iug lvolvtved or man!pull di i g lotal pol t It inl order 
to "creat ' .a .,ipport gropll,. In the tong run cich ct lvi tle will be conter
p re,,l t t I vs 

rhta, Iomini tI 

in tIt. r,, A t Ion. lp he l ty.rt rliti rn he ntew l.e) re l . 
/ ) r'e t he motot ie ri out t hrea t to local t-a es 

,waen reio at t t Th,. 
19 4 1,# d I N I. el,,. A .I is It, l o14de-r tea enctr (to , ige t ( af iio flt I i t t 1 1,ad Ion, 
IhI, ,,l'i. ofa l+,I'tip.0 h.i;etg~t.'law tlhr.atec ee emxprojriat l oa only of iidr l 
wert uil.et tit I I I :.l lot II lot i poulnt ion pret.'ure maie el vi t lot euent ial 
In mailty ,f',ea oI hlih,1te il h tttdia r. l*p rt Itcil rl y Iis t he t out l, poulat ion protn
tiur. tilod oteieeiel li stel thr,,tsivi large land owlarrt. 
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In turn, the Ley Forestal excludes Agrarian Reform activities

in areas determined to be producing useful forest 
resources. Such restric
tions are essential for parks and 
reserves. 
 However, this exclusion can be

used to avoid agrarian reform In areas which could serve other agricultural
needs. To II- |untrate, on holdings of 500 hectires or greater, the owner can
 
plant forentutin three manners:
 

ai) On ont' i own, by providing one's own lnhor and get
ting the same 90% return;
 

b) By utilizing community labor, in which case, the
 
owner receives 25% of 
the eventual profits; and the community labor group

(cooperative) gets 65%, 
with the remaining 10% for PNF; and
 

c) By establishing an agreement with the Ministry ofDefenste, t;old lhi; pcrform the lnbor of preparing and planting, and the Minis
try of Defense 
 recelvea the 65% return mentioned In item B above. 

PART 11 - THE ORIENTE 

A. A Brief Ieview of Changing Man-Land Relations in the Oriente 

I)ilt'ie'ai" (alt tiht' botunditrieu which will evenitually dellnt, Ecuador's na
tional t.rrltory, th., Oriente comprites asbout omi-third to one half of the
 
nation. Yet in (erimtof )optlIltioniand cultivate,d land, it It steen as one of 
the tnott "underd.vt'io|e'd" rrg lont, of tht. country. Until the 19 b0t, ont Ecuadort:inn, wtere rli ltively uninteretted In tie ar', (with thet. exctpt ion of sntort
lived activi t iv ,uch at., the rubbe.r boom tt the 
turn of the century, oil' le 10,, and coloa etiM'.ln 1111d 1930h 
iiredl i'ol it t tori Anbait o 

explor.,i I niti 1i, () 1394(0t., If ftCw nt jfa)n a tt, the. 
raltrire r tto the Cira ray rivt ). li gee lt 'uulti

dtr Iittct Io k.d ij i tiv r,.glono I a t it d I aeat'i, I oh c'Is- d , lImptenet retb ,l rere t I Iz -
t,. red wit Ia ti n k.v. i il t (,ther da tgeer .
 

flowl've' a, I calyg'raaoaa. pe'ojtle - ('of n,, Sionj&a';v~ee(Qilachuapc,, anl S;hutrc - wha now noumber 
ya , )1ittorni, 'ainanrors,

2'j, 00 to ' 0,000 land tweK. 1I vl sag tht ref(or centoal to l.t siddlil n to( huntl i , and f odilng, iswidden ho rt iult tre pro
vldiif tlie' ,.tlt i t,.nt ,
tor auaabc 'I * olyc'ultural !swIddegan plot who,,r di verai
fitd pllint a, unitl c lita.acnra. en y i Jaaar.lle.l the. natatr l lorect , acre ('nntsidered one
of tilh. e vt, I cillv holnd aitii vconn a.t lt'el 
 ilvally productive tutititni tird-yfe-ld
uyat <ii practice Icc the Amato . tiriott 1y .;wId in plots f,nr rly replicate tho 
nattaral loeit' t aaod htriaveby mi mi?. , the -tfre t,a. f ntitn, ral, pathomont 4nd 
pi-nt c whal h c ,tt tu.nctatray the relntively fragi l- awlla. 

http:etiM'.ln
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Since the 1960's, As attention was focused on the development of.
 
tropical forests throughout the world, debates have raged a4 t o the fasbil-

Ity of ntensive land use inlowland tropical forest** 
 Some 	argue that inten
sive utilization i impossible and will produce optimistic and suggest that 
intenatvadland _ it... -high-ield-crope-Ig oth--possible-and. - ivn- curren-t----
world demands, advisable for Amazonia, To test such ideao long-tern control
led 'experiments are underway. Since 1974, John Bishop has been working to 
develop a sustained-yield tropical agro ecosystem In Napo Province# Willam 
Prentice has been conducting similar tests In Pastaza and upper Napo region#. 

While debates on the value of these experiments continue, a land use 
pattern has developed in the Oriente which most specialists, and even many of 
those cam esinos and Indinns, rgaurd as ecologically and, In the long run,
econotically unsound. This patterni nvolvs clean clearing of land for pas
ture and cattle raising. The KAG-ORSTO Report (1978) indicated that in th.

* 	 Northern Oriente petroleum-producing region 48.52 of the land underproduction
was In the tor of pasture. Obsorvations In the Provinces of Pastasla Morons-
Santiago, and inmora-ChinchIpe indicate similar, If w,: higher percentages.
PL? programs of controlled deforestation and well managed reforestation, based 
on rapidly growing wood producing specles can help to stem a destructive Pat
tern 	which has not yet reached the extremes of other nations aend can help to 

* 	 develop a sustained-yield and economically productive pattern. 

The 1973 Ley de Usfooma Airaria focuses almost entirely on Increased 
production rather than expropriation and redistribution, Land owners, parti
cularly those In Oriente, were told that their holdings were liable for expro
priation if they 'flled to cultivate or otherwise Improve one-half of their 
holdin. IIAC officials recomended that land be converted to pao-urs. At 
the sae time, the availability of agricultural credit from the UP was In
creased substantially. Thul those emspol and Indians who held titled 
land 	in the early 19701 were require oiiOaxlot their land holdings, encour
aged to raise cattle, and provided with the economic mans to do so. In turn,
those who hold only t'ju! 4epstin or loe stable tenure wor stimulated 
to plant pastures wbTiwo-ult t)jperit them to obtain permnent tlitl to 
their landIand 2) gain them access to eay credit for cattle. It ti thus no
surprise that almost oni-hlt of land-cultivated In the Oriente io pasture,
Despite recent decrease in the availability of credit, campnoo andindians 
&like so pastures as tho mans to legalie their tenure. 

Added to this are at least two other factors which promote Indiscriminate 
deforestation and pasture growth. 

1) 	 For colonists there is considerable prestige attached to beiq a 
cattle rancher, 

2 	 • 
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2) Purhaups, moru Importantly, marketing of most agricultural goods Is 
difficult at best. Very few holdings be close to a road;, most are 
many hours work from the nearest access to trucks or other means of 
marketing., Transportation of commoditLes from garden to access road 

---a--
 -then-to-markat-Is-thue -time-consufing- complIcated- and-diff--- -
cult. And rarely doss the price of agricultural commodities warrant 
such an effort, Cattle, by contrast, are usually sold to travelling
buyers who periodically visit settlements purchase cattle, and then 
walk the animals to an area where they can be trucked to the provin
cial capital. Cattle are presently the easiest commodLty to buy and 
sell. 

B. Forestry Alternatives to Cattle
 

To reverse the trend to cattle reising will be extremely difficult. How
ever, the long range forecast for sustsined yield cattle ranch is not opti
nisttif so efforts are warranted, and perhaps essential. Trees, like swidden
 
plots, replicate the forest and therefore could be long term alternatives of 
cattle ratsing. For those colonists who are presently involved in cattle
 
raising, such a swift will be difficult. For even If one attempted to scatter
 
trees throughout the pasture, owner. might oppose this, for they have seen
 
that trees exposed in relatively open areas easily topple during violent thun
derstoms, often injuring or killIng cattlo underneath. 

Large scale tree plantations are perhaps a possibility but fall out of
 
the scope of this report.,There is still plenty of unoccupied and unclained
 
land which can be utilised for this work. In tams of social soundness, how
ever, any industry working in the area mt respect the land of colonist and 
Indians alike. Vith the lexception of allowing valuable luber to be extracted 
from colonistl land, programs which do not offer immediate return will have a 
tough tims competing with colonists' preoccupation with cattle raising. 

Hoever, on a smaller scale, Indian communities offer a potential source
for SF? activities. Indians re not so much drwn to the image of bean a"cattle renchr, Indiana, meand women alike, dispins the smell of the 4ni
mals, many are afrrad of their siSe, and all complain that cattle tending
takes time away rem subeistence activities such as gardening and, particular
ly, Ihnting and tlahnir. Nost Indlaiwn have bectme eattlmn becauss it Is the 
only wy to defend oneself against accusatlone that they are unproductive and 
should therefore be denied land rights* The Ibuar, perhaps the most extensive 
cattle raeing Ortento Indian group, readily admit that this new economic eye
we it their beatdoinso but not necessarily In their best Interest. T4 do 
so will require two spao approaches, described below 



ANNEIX V 
Page 13 of 26 

a. 	Largie Indian Societies 

The fit toi envisioned for those more numerous Indian population
li_.ving eloxs t, to-,the--Mdo#_ho have.. been in.. maos -regular. contact-t th-Colo ---------
nts and who, consequently, have become more Involved with colonists, market

economics, education, Spanish-language, and cattle raising, These groups

includes
 

1) 	 gjt4O~tua - (Population: 25 - 30,000) Residents largely
of Napo Prvnce, most of whoa originally lived In he area sur
rounding Loreto, Pasaino, Tons, Archidona, Puerto Napo,
Ahuano, and other communities of the upper Napo. Recently,
however, population growth has scattered Quijon Quichus along
tho lower Napo River (*ag., Limoncocha) and Onto comunas 10
cated along the Quito-Coca, road (two 300-family comunas are located on the road between Logo ArI. ad Coca, just~nodrt' of the
Cooperativa Siwihufundi). 

2) Cajns uichus - (Populationt 10 - 20,000) Residents largely
of Pastaza Province. The largest concentration of Canelos
Quichus lIte In the comuna, of San Jacinto# near Puyol and along
the Bobonass River near the settlements of Canelos, Pucayacul
Sarayacu, and Hontalvo. 

3) 	 Shuar - (Populationt 25 - 30,000) Living In the Provinces of
Wr-s-antiago and Zaaora-Chinchipoe Clustered most densely
In the area west of the Cordllera del Condor, near the Upano
Villey settlements of V(aes SucV4, Cualaquisa, and Zamora, 

@4r8h10dod OnlpO
The groups, particularlygsLY their leadership, are extremely sophistLcated, proud, and determined to maintasin themselves as equals with other numbers or segments of the national society@ They likewise wish to contribute tothe national society and to take en active role in Its development. TheyInsist, however, on a degree of self-determinaton and local control., Thesefeelngs, and the accompanying rejection of either Imposition or paternalism,are particularly strong at the present moment. Any organisation or programwhich attempts to-force Itself on these groups might be rejected'simply because It foils to respect them. By contrast, a program which Incorporates
chem 	 a equals, itstens to them, and responds to local requests can be ex
tremtely successful. 

The new Loyfrestal contains an article which could serve to stimulate Indian participton to programs of rational deforestation and subequentdevelopment of tropical forest reserves* Article No# 36 states that: 
Ls free do bosqe,. productores del....... tado on donde
 

o tan 4Ase natese EMM abor ones s era o
vochadas exclu lameonte e Crviaesteeaetor sac adel
 
Include ...c .... ..7 e
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Article No. 38 states that:
 

'La. comunidades aborigenes tendrfn derocho exclusjvo ala rcm ieto-do ,roucto. forests 
- m ea e via I vestre', en la8:t1errssse su,1om nio0 pomaisno we lamnto. starde!acuerdo con1 a l Hintrio de
i ... lriculturs a nsGrdor%8 delimitarf dichas tierras y Bprostarf !: 

For groups or comunities which are primarily concerned with theirland tenure, their rights over resources, and ways to guarantee both without
being forced Into cattle raising, these articles are particularly promising.
And they provide fertile ground for PNF programs which are worked at incolla
boration with 
Indian communities. 

At present, a structure exists for working directly with these
groups and if this structure ta circumvented opposition will undoubtedly
arise. 
 Following a model largely established by the Shuar In the early 1960@
most communities of each ethnic group have formal federations, The most
powerful of these, and perhaps the most well organized Indian organization InLatin America, is the Shuar Federation, which is headquartered in 8ucd. andmaintain an office in Quito. Their leadership maintains direct access to topgrovernment officials, and they meet rejularly with Ministers and even thePresident. 
 For the Napo area PON (Federacidn do Organisaciones Ind eas delNapo) has organized many of the commuttes of the upper Napo (Ten-ArchldonaW6j-on) while UNAS (Untin do N aivos do Is Amazon Ecuatoriana) works with
comunities along the lower Napo i a-Ltmoncoch area)* In* staza
a Province01WP (0 ganitacti ndo Pueblos_ Indhenas del Posts")oranize has recently begun tot noos cm communt 1esfof stan. Several smaller splinter
*Federationa (masny

missionaries who 

organized and supported by either Catholic'or Protestantsense a threat to their previous authority) have also croppedup. Recently, the major federations of the Orients have formed a confederation to coordinate the activitcies of the raser groups. To many ways thesofederations are more well organised and InternaLly cooperative than competitive government Institutions. Any program which nelects these organizationa
or threats then Inseneltively will probably fall. 

be Small IndianSocieties 

A different approach can be used for the smaller populations - TheSiona-Secoya, Ctfh, Huaorani and Coaiquer - Their else degree of contactwith outsiders, educational level, and general understanding of the non-Indiandominant society puts them into a more disadvantaged position with regard todefense of their territorial and cultural Integrity. Horeover, those groupslack the Internal political organiation of the more numerous groups. 

Groupol
 

or
fiona-Seco a-(Populations 300 00) Occupy-
River w'i~e the middle Aguartcoprincipal settlements, San Pablo and Ousbeno. 

A 
AL- L 

. . 

fAA, 1 ' 
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Co(@n upul atton O f00) Occiipy sections of the upper 

cRiver, with some sottloments divided by colonists. 

Hunrani,-!!-- (Populatiton:v 900)-Occupy-the - uracay -and.taNuhi o-Pivo r,upstream from the sottlement of uraray. Also have scattered set
tlements Inthe upper Nashija and Cononaco areas# 
Coaiguer - (Populations less than 500) Occupy settlements along
the upper Rio San Juan on the slopes of the Andes, near the Colom
bian border. 

Unlike the more numerous lowland populations, these groups have not
I
yet become nvolved with the "cattle raising" complex which charactertses most 

recent land use In the Orients. They presently maintain a much more tradi
tional life style, centered on hunting, fishing and subsistence horticulture. 
However, like all other Indian groups confronting an expanding frontier, they 
are preoccupied with their territorial base and are fully aware of IRAC's 
demands to exploit their land or else run the rLisk of losing it.- ut to sin
ply assign each family the standard fifty hectare plot and oblige then to Im
prove it,its to abandon them to a life where their lack of skills will guaran
tee them a permanent powition at the bottom of the socio-econoic ladder and 
on the margins of nattonal political lits, Ecuador will not benefit by creat-
Ing such populations, 

Beginning In 1979, a partial solution to this dileia was under
taken; efforts to secure the territorial base were initiated. The purpose of 
this territory was not to establish a "primitive Indian Park" or the equiva
lent of a human tool such land uss would neither benefit Ecuadorian develop
ment nor satify the expressed desitres of Indians to become active and suc
cesful members of a multi-ethnic national society. The purpose of the pro
ject was to provide an adequate territorial base hich would pemit the 
gradual transftion from a traditional to a modern economic system without 
traume. initiated as a response to Indian demands, the project was coordi
nated by an Inteor-Institutional Comiission composed of representatives from 
INCVIA, IRiAC, and 1r, with technical assistance from Cultural Survival 
(Cambridge, Has@* USA). The Comision was officially recognited and inscribed
 
In Ecuador's Registro Oficial in October 1980# Several months of field 
studies developed the criteria for territorial needs and determined the border 
of the reserves, Drafts of the Joint reMort have been circulated to appro
priate offices. The work which resins to be done is the physical demarcation 
and formal titling of the land. 

Aspects of the new Lay forestal now offer opportunities to develop
the economic base for these comunifft T s n a mnner which vii draw them into
the national economy Without Imediately and abruptly requiring them to risktheir subsistence security. The law can likevise assure them tenure. Arti
eles No* 36 and Not 38, cited above, guarantee Indians the exlusiv rtihts to 
forest and other natural resources on their land# And Article No. 3)etates 
that the MInistry of Agriculture will demarcate such land and provide tech
nical assistane to develop it, Such legislation provides silaitteant ien
tives to Indians* 



--

Traditional Junlre cofomicIndian pttorns require extensive terttory, mainly to Iniureacces to fishandgam for subst ltnces, lowve to
Lcali~~~lanPag i 16clamt large land holdingsas exclusive Indian territory will be difficult; of!:dlk26: 
,they would be disproportionatelylahrger than colonists' land. To resolve 


"deoided-that--nd
• ...... tan-nd heldieng .-canand-ahoud at-adjactut---


to areas of national patrimony hldol In rsere (elt national parks, roserves. etc.) There areseveral reasons for ts 

1) Indian land pr so need not be so extensive* The reserves and
parks could be utilized for subsistence hunting and fishing tout upsetting
the ecological balance of the park and reserves*
 

" 2) A buffer zone of Indian land could prevent encroaclment by colonists, whose attitute toward the park. could be more destructive.
 

3) The Indian area outside of the park could be used to develop

market oriented activities, thus allowing Indiana 
to becom Involved In thenational economy while also maintaining access to traditional subsistence actIvities. 

in some areas of Amaxonie, Indian presence has been destructive toparks or other natural areas.# Indians, In order to obtain cash* have responded to outside demands for pelts of endangered species, collections of exotic
birdsl and other objects which are sold directly or manufactured Into tourist
curios. Park officials and others have been justifiably concered with such
depredations However, Inan environment where animals and birds are widely
dispersed and usually solitary (unlike the usily poached herds which roanAfrican plains), collection for sale is not a very lucrative activity and io
very time consuming. Alternative econmice activities related for forestry and
forest control could offer appealing alternatives to the *skin trade",
 

-To illustrates 

1) Selective deforestation of Indian lands, controlled by Indians,

could prove Immedtat. cash Income.
 

2) Indiana would be recepttve to ecolouically sound forestrydevelopment programs (balsa, pulp producing sperie ee) And them familia
-rity witi, forest.. end tropical soils would ake 'them far easier to train thanoutsiders.
 

3) Such experience would also be useful In helpiP4 to carry out
Items d) And a) of Article No, 76 of the MYw Forestal. vix.:
 

d) Utablecer aaoecuia. iverap. Uvin dosiestasstivost!1 Yastaeions " itlelIic a No-

Go' is 1 140189411a a"tro 
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a) Decarrollar elctivldadom drmoutritvaa do urno &pro
vahamiento doniatico dc Inflora Y fauna aIVestres, me
diants LstRos quo eviten menoeeabar su Intearldad. 

aThu$ m-oa-s@t -e certan aspects of theLe osuceafuliuiii
tal and to promote the rational economic development of forestry resources'w-ch can assure the continued utility of the Ecuadorian Oritst, It Is ecommended that the PNF begin with Indigenous communitis alo-T!'lines described above. in doing so, it will allow native people, both women and man an
opportunity to become an active segment of Ecuador's private sector develop-
Ments and progressively dimtnish the role of government agencies i the livesand livelihoods. Such a program could srve as an examplary and unique experiment In forest management and local development, one which would serve as amodel for other nations with A#maontan territory and with similar problems. 

FAr? III - THE COSrA 

A. Arid Coastal Jiptjapa 

1, Compeslano Social and Economic Adaptation 

For the purposes of this report, the Jipapa area can be divided 
Into two aecttonst 

a) The hilly region known as the Cardillera de Colonhe wch,during the dry ceasOn forms a barrier to the westerly ocesn Current end, Inthe event of a "reany season, receives considerable rainfall. This to the
principal coffee producIPn area. 

b) The lower region, principally co the vest of the Ojillerm andSlav the fIeifle sMhre, which receives little or no sestoan--o-ureduring the a#& #egnsand depends, for agrteultural production, on the pres-Tence of a uiiniei ble rainy eecon. Orovadwster for wells to scarce and loelresidents report that much of it is brackish and contain sulfure Water tordrtnking and cooking is brought tito the ared by tnk trucko 

VhttJ local cllatic conditton near JtpiJpa do not detemtNe
social and economic patterns, they clearly limit possibilities $ite the wspredictable local coodito"nes ho the lower, drier regions providethemelves wth a set ot ;;;nes optioms which gummrnsmieml sworityduring the wort eoWitto (eg.,o proloeod drou h c h tihey are presentlyexperiencteg) tather then attempt to saimtae their siles or profits duringoptimal periods (gas# f raifau)* The et to* *elliget etrategy Is to sla risk by Not patties all of Me egs to ONe
heket, Several activities are predominant. 
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_________not 	 It1s sometimes observed that peoplereally conce rnod ibhrmein& 	 In the lover areas were-be-uasd t7se42to-bS:the:d 
 dicatifta " i6Fit, Ca ~n howeveraIndicate that if and when the rainsfell, every family wolPally 	 be~gin to work Its traditional plots, planting princiaits but also 	Including beano, peanuts, and a 
number of other crops,
Agricultural clearings are visible along all hillsides and much of lover landwas said to be arable with adequate rainfall. Unless this area. Is trulyatypical one would expect subsistence agriculture to be the caumateso'ciple concern* prin

b) vWa. Labor
 
Perhaps the second 
 most Important sourcelabor. Houses 	and communities appeared to be 

of Income iswagesparsely occupied, particularlyby males. Many work in nearby large towns or cities such asviejo, or hanta, returning boe 	 Jipiaspa, Portoon weekends. Others have settled temporarilyin Quito or Oaayaquil. All can be expected to return, at least temporarily,If rain begins 	to fall.
 

There are
throughout the 	area, also several local wag* labor options. DispersedIn what appears to be newly built instllatns- areseveral large 	lumber yardal one, called Impromaders, to being built opposite
FKp's experimental plantation just south of Nontecristi.yards are producing furniture from bayseb 	
Ina few cases these

trees cutbe Most, however, are storing wood brought logs 
from the hills of Kima

or Santo Domingo. ThusI som 	
in aa from ether Iemradsn 
 "a trees are 	felled, cut, 

L 

Esmerardas, shipped via boat to Wants 	 transported tol aW.odd and trsked to lumber yardswhere they are 	cut into boards Which are sidagain via Kanta. 	 to be exported subsequently,Hanab's relative drynee undoubtedly explains pert Of thismovements Nut 	 an Impoverished and abundant labor tonslow wages and 	 willing to work forioa wo-n.uioaisod fashion is probably a stronger attraction. 

i) 3rcs Brick aking oftens another and, Judging by thenumber of newly constructediof mem. Most 	 brick butiig in the area,f the wlls or rural dwellg anr fairlymade fri splitreotyAurIsouroehowever, lecal 	 residents reported that u"16- ernst of whichPhmnog, to anov as expensive 	 come f ~itoas brih ps pNIeed otale?. 

aIrO vt0ce. 	 4PeIM" -vfrel 0 lsam a U ail tl ourr 	 nssevers committ e4 Ihotrom rotoertna 	 ale the roadto Jlpljapa are proeducingleitatiastguriaess 	 of pr-tlemblsa stomIserly time tsee a other tmwasilos als gatheredettee-iks 	 thetree Ciba trees whih provtde the priory se of mattresssaftlaog before* foam robOer becams avellable amd before deforeestton depleted 

the~~I "9 COI 



ANNEX V 
Page 19 of 26
 

Ili) Firewood and Coats. Two other secondary, but nonetheless 
widespread, economic activities have left a noticeable mark on the forest 
landscape - firewood and goat production* These not only he" contributed 
signif Icantly-lo,-the..need..for-.ahaistance-.to- the -regon' ,-aorest-.resources.,.but. 
will pose a major problem to any efforts to expand such resources in the area. 
To farm, one needs water; to got a job locally or in cities, one needs a bit 
of luckl to rate* most livestock, one needs money for purchase and feed; but 
.snybody can raise goats and cut firewood. And, judging by the sparse land
scape, most people seen to have done so. 

Coffee growers In more moist upland regions can now be expected 
to adopt similar strategies. Here, in previous years, fairly regular moisture 
and high coffee prices encouraged people to focus most of their time and ener
gy on coffee plantations. They were able to expand their activities through 
credit provided by the Sanco do Fomento. Recently, however, low coffee prices 
and decreased production have not only imited their Income but left them 
straddled with debts which they are going to have problems in paying. 

Land tenure patterns and concerns regarding land tenure very 
between the upland coffee growing sones and the drier lowland regions. 

1) Coffee Grovwig Area. Most producers In this area work 
mall Individual holI nas. According tolocal officials, these lands had pre
viously been titled (Titulo d e ropedad) by RC but have subsequently and 
informally been subdivided by tte oriinl owner's family. Due to the crisis 
of coffee production and the mull Sae of the plots, many claLmantsare pa
riodically absent and cannot be brought together, tven it they could be 
brought together, the present low tcomes of coffee growers would not allow 
them to pay the fees for surveyins and processisg titles required by IERAC. 

2) Comunal lend holdings were the pattern in the lower drier 
resions. Here land ts understood to be held in common by all recognised mem
bore of the comanity, Individuals or families have use rights, frequently in 
perpetuity, to certain agricultural plots while the rest of the land is avall
able either for communal activities or for use by now adult members, either 
otf-spriag or In-laws. IIUAC had not yet Lnslly titled this land but had 
recognised the community (Titulo de Posstaln). By contrast to Sierra and 
Orientecommunities, there does not appear to be any pressing desire to speed 
up the process of land titling. It would sen thats 

1) There Is not the sort of pressure on the land or competi
tins for land which motivetes people to seek permanent title. This is un
doultedly explained, in part, by the poverty of production tnd out-Sgration 
free the area. Noevver, It any sort of development activities or Improved 
climatic conditions alters this pattern, concern over boundaries will In
stease. Land titling, therefore, should be a component of any development 
plan@ for the area. 
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2) Credit is not a major concerns Local GOE officials Indi
cated -that land titling was essential In order to allow land owners to obtain 
the credit essential for expanding production. However, in the coffee produc
ting zones, where low prices, poor production, and outstanding debts charac
-te .. .. ighlunlikalythat.farmerswil.be urthe region,. iI. anxious toI . 
in more debts. Residents tn lower drier areas expressed a stiilar reluctance 
to search for sources of credit. 

2. Potential Effectiveness of Expanded P17 or other Forest Sector 
Related Activities 


How can development of forestry resources directly or indirect
ly benefit campesinos? And what Institutional activities and incentives would 
promote side development? 

For a denuded and dry landscape with large amounts of unuti-
Uised Land. expanded plantation forests are highly desirable. Communttiee 
would probably accupt and tolerate projects initiated and maintained by the 
PXF1 but it ii doubtful that such projects would generate much enthusiasm, 
even the minimal amount required to reforest. In areas where growth potential 
is fairly high, the Idea of a 15-20 year delay of return on investment pro
vides few incentives. In Isnabi the situation is even worse. On the one 
hand, the fragile existence and borderline subsistene can be expected to draw 
people Into activities which provide Imediate returns. on the other hnd, 
observations of P1's activities indicate that, even itf comunities did become 
involved in plantatione little success could be expected. 

In several test areas and plantations established by PP, 
workers have carefully cleared the laud, overturned the hard soils, and 
planted large numbers of trees. Local drought conditionshboever, hve turned 
these areas into patches of dryad-up sticks. Soe of these may spring to life 
if rain fails, but the overall PRY effort has been unimpreesive and certainly 
has offered few incentives for local people to Imitate it. The W1's 
exclusive focus on wood producing species would probably fruatrnteany 
extension or promotion work. People in the area cannot be expected to 
genefrte enthusiasm for such species. 

The does not ean, however, that local people are unconcerned 
with reforestation. They indicated that sade trees are absolutely essential 
in coffee growing area, both to provide regular protection from the sun and to 
retard rapid evaporation and scorching which often follows thunderstoms, when 
they occur. Similar need for shade trees was expressed by people in the lower 
drier regions where mall experimental Irrigated gardense are beginning to 
develop. 

Thus, the previous lack of enthusiasm for PrM's program and the 
strongly expressed interest in reforestation (and programs to support It) only 
need arpear so contradictions it reforestation to limited to species 
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produced solely for lumber. O i uo exprons a daslre to reforest withtress which could not only provtdo shad* and vrooirn control, but food.would like fruit tres, an obvious advantage In an area 
Thal 

where basic subsist
once o prrLoius. 

10. Ravleie:positive S~cal Impactof Fosea-a an ne ves to
Support it, 
1 Reforestation and other forestry work in the Jlpijapa area canbe of significant advantage to campesloo linvin in one of the nation's poor

est and unproductive areas. 

2. Shade trees are essential to protect coffee plants and vegetable gardens form regular strong sunlight and scorching of plants often subse
quent to heavy rainfall. 

3. By enhancing local agricultural production, forestation willassist campesinos primary economic concern, agriculture, and my help to decrease present tendency for male out migration. 

C, The aCtiviltes required to Initiate forestation would not forcecampesina to Cease participation In the varied set of economic activitiespresently undertaken to Isure subsistence security in a hersh enviroment. 

5. Forestry programs will be most effective It they can be linkedto Inmediate economicains. An I thmsevs have suggested, this can best be done by mixing tree an arle"Cural production while encouraging
forestatfoo of food producing tree (e.,, trult and nut). 

6a At present there is no indication that expansive ceemercial

lumber plantations vill be established is the area. Time, the territorial
bes of the present residents appears unhreatened., Nvertbeles, forestryprogrm develop local land could become more desirable. 

as 
A land titling program could tis betoe an Important incentive to expanding Interest in forest

rye
 

7) Techeical assistance provided by Individuals vith aecial skills 
Inessontlal. 

Now could devlopmnt of forest resources directly or indirectlythreaten or othervise negatively Inflene the economle and cultural life oflocal roesdents? And whet sorts of safeguards could prevent or nlimise noea
tive Impact? 

The e%Im poverty and aridity of the Jlpiapa are* encouragesradical ad logiative soluuoens, &eh Ideas mot be carefully evaluated andScautiouoly lel ted so as not to upset the Sjls frelgle ecoemlequilibrium with programs where long range IInsitiir uncertaln 

VS : : ' r ") ) ;:::J d " :r4 ]lI :'' : '+: :... '; .. " d% * *'+) 
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To Illustrate, goat production and wood cutting are undoubtedly responsible for the presently sparce landscape of south western ManabS. Goat$will also thwart any effort to reforeqt the area* And the Increased veSetat__ionrwhich could
"result- _from enclosed forestry- projects wi.11undoubtedlyrevsal the destructive Ingenuity of goats and goat owners alike. 
Likewise,
firewood githerers can be expected to continue their work for some time.
if evidence from Loo 
 Alta (Gunyas Province) in any Indication, plantation#
And
 

will not be spared. 
There, people carried off uven the wooden tree Idencification plaques for firewood. People undertake goat production and firewood
gathering not because It to extremely lucrative or tied Into some InSraL.jd
cultural pattern. These activities are simply part of a complex seo 
 of social
and economic adaptations. But they probably will not end until viable alter
natives are offered and tested.
 

B. Humid Tropics - Northwest
 

The northwestern humid tropics Include most of Esmeraldas Province and asmall part of northwestern Pichincha Province.
 

They are Inhabited by three distinct ethnic groupst Slacks, Indiana, and
eshlttoso 
 Each of these groups i characterized by a different type of relationship with the land and forest resource. 
Also, because of differing historical experiences, each has a boeewhat different perception of tenure cons-
Jerations. 

These considerations are described for each of the three ethnic groups: 

1. Nan-Lend Relations
 

a. Blacks
 

Although Blacks have resided in Keeraldas for centuries, theinhabitants of the humid tropical forest must be divided Into two sub-groups:
natives and recent settlers. 
 The native Blacks engage primarily In subsatence agriculture and fishing. They have a strong affinity for the land whichthey have occupied for yeara. They do not engage in intensive exploitation of 
the forest resource. 

Black settlers are continually moving Into the forested area of
limeraldas. Many time they have been evicted from other ame 
because theylacked land title or they have eilraed because of economic difficulties.game of the Slack colonists have been urban dwellers prior to migrating to the
forest. These 
lacks tend to engage in the exploitation of the forest
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 Caaa Indiana
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percenLand thnuremcontitionsl inrthe northwesternishumiavtropicseare con

cessions' lands while In other cases, concessions have been granted to landswhich were already occupied by colonists. Although concessionaires do nothold title to their concessions - the land continues to be state owned  the 
3 3 right of usufruct of the forest resource limits the possibility that colonists 
3 settled on concessions may obtain title to that land, This$ however, doespreclude the possibility of land not

titling. The major part of the land lies and 
-most colonists are settled outside ef the concessions Mevertheles, within'the context of a conflict situation In the forest concessions land titling, InEismeraldas has boon particularly slow. 

iki, 
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Given lhls reality, each ethnic group has 
a specific attitude toward
land tenure contilderatlonin and, npeelftcaliy, fhe need for legal title to the
 

a. Blacks
 

Tile attitude of 
blacks toward tenure legalization is function

of their permanence In the 
area. 
 Native blacks trove little felt need to
obtain title to 
land which they lave utilized for many years. They often

reject tht notion that 
they be required tr. obtain title to land which the
 
have held in utitf ruct for yearu.
 

l1lack+ who are recent immigrantts, however, generally are aware

of the need for land titlet; lince In many cattes 
they have been evicted from
other areasi becaiae of lack of 
title. Ali a resiult, they vie'. the tenure asprecarious; and their stay as posuilbly short-£ived. Connequeutly, they tend to

rapidly exploit 
 the forest resiurce. 

Ii. ('aiyapnmld Ion 

The Ciytiap+ai do at have i clear tnderatand ing of legal tenurerighti; ni.i (if thi. concept of phyilteti apace. They require large extensions oflad t.gr hun1t ilai and hwidden sigriculturn! actlvities. They feel that they pos
tlitiitlh. laond allo liP ui. pvtttitiil. Their te*rritory has not yet been afiected extenuively by entcrotictguent but Il likely to be neverely affected within
 
the next tieverail yer,,ro.
 

V H totd I7(it. 

Heit o cill-onltt hiva n generally held deeire to obtain land
t Ilet, t -ilht heyiW rMly ,adhere. They atterrlpt to place an much land Into
cut1vat ton or tl.,.ttr.. ,iPtlhey ,.n l (order to etabi ulh tlir right to tile
land in acrt-t~rdal witha 
 thelirl,.rctpton thtit 1RTAC requlreu that tit least 50
 
perc ent oi ho ld ii: be cult t. d.
 

Althtm .:h tHwy etarey tt tututrtit Inl amountu of toret clearing,they do 114. |,llt!1;uttlly ltnt tgshi'tolturtil etdui nnd, ,,ly oecondarily to exploit the 
I Imber ri-st it, v. 

I. ,,,r , t,.t l. itllIdlt,.. l }lI ,. Itvit vett.,t 4.,iI it h- re at 1 t 
AV I I v It... . .. . . . . . .. .. .
. . ....
 

A'a I|ti~l1, 4-i+td 11
,ra J 1 01 1 1 , I, .vu lt ,14+.4 |r11A .trt, +the * IIe t -fill.i Ii , If-t l i.pr I itI I t 4 1 litItic- i|llI l "Ilt 0140111)" VV4 ottdii li ll I 111 4it,.14tlt hitt s 

ol f htol 1 l'1 I t.Iq l , a 1I - I !.I, fI,hail Iy,o,,t, . 

. ; igil a0r11,t I v- I It. 11.1 y, I t% a trial tsiy qo 1I11 lit W illi 
t hi .. I 1iitl . .6 14, l rtivi !iItllft . 'lilir> I I illy et ga~h illr I-rlatiVely
Millital a l'l, I ,, ' t,1." t I ilea Iranur.n 4 P. The+y votild Smoot pp,.Iioptiatily
part Irlsate- ti i ttal l lt'r~a ttlmatiaem Iit sit iviW lIa. 
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....migrant Blacks egage In the exploitation of the foret r - ' . 
sources to a significant degree. Currently, they exploit the existing natural 
forest. They could appropriately engge In enriclment plantations and agro
forestry activities. 

zesatiz. colonists exploit existing forest resources as a
 
secondary occupati-on. They are primary candidates to participate In agro
forestry activities.
 

PART IV - RECONHENDATIONS 

This report has attempted to Identify ways in which 9cuadors forestry
sector could be Improved or expanded to benefit rural comunitiesL both cs
sino and peasant, Unlike many social Impact studies, where the social sen-. 
tflt isuncomfortably obliged to confront a large development scho designed
to benefit the nation as a whole (eog., hydroelectric project with large dam 
and reservoirs) but which unfortunately prejudicen numerous mall communities 
or societies, forestry projects offer considerable benefits to and L 
Indians. These benefits have been outlined In the text and are.ol ua -i 

rized here.
 

1. In the Sierra Increased forestry development can provide nov sources
 
of cash income, albeit lon$ rans. Incentives are essential .
 

2. From the Sierra and Orients campAas' and Indians' standpoint,
public and private forestry institutio'I support of land titling (a requLre
ent for plantation contracts) is perhaps the greatest Incentive, Small

holders nre oxtremoly concerned with land tenure. In the Jipijapa area the 
perceived low value of local land makes titling a lesser Incentive. 

3. In the highlands wage labor provided to the community or paid fo 
their labor on larger land holdings is perhaps the second most Important in
centive. Such labor not only provides cash but also an opportunty to work 
closer to home; it provides opportunities for women to become Involved in 
forestry projects and also helps to maintain more stable households due to 
more permanent sale populations. 

4, Additional incentives can be provided through Improved outreach 
techniques (e.g., audio-visual), A program for such outreach has been elabo
rated by PIYE, 

5. The most effective unner to Increase incentives and asure local 
support will coma through close collaboration vith local and regional organi
nations of Indians and cam0pjs Such collaboration must be carefully aego
tiated but, It succe.sfill greatly Increase the effectiveness of any pro
jects *Such organinations exist on the Coast and in the Sierra and Orients. 
These groups, It they are convinced of the worth of the project, will be the
best link to the communities and the most effective outreach agents. 
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6,!i Natral Inceain technicalknowledg..sensitive-and ....
reaions withp Suoit and Indians, relative anthropologicalsophistication, and ability to reac a wide national public makes the organS.
sation an excellent model for expanded activities Their collaboration willbenefit any program, and should be encouraged. 

7. In the tropical forest, non-Indian colonists' concern for cattle 
,raising will be difficult to replace with more ecologically appropriate landuse patterns. Indian communities will probably be quicker to realise the appropriateness of such projects, and will be particularly receptive If, as theLey Forestal states, MAC assists them In demarcation and titling of land, Twodifferent approaches are suggested In this report. 

S. The dry, near desert condition of lanabil s Jipiapa area will makeplantation forestry a risky, and therefore not particularly appealing possibility, nW's prosr In this area void be more well received If their exclusive focus on wood producing species could be modified;4 iCspl woswould bewilling to dedicate essential watering time and other att;ii f fruit ornut trees could be considered as a possibility for shade In coffee producting
and other aroast 

9. IN? and other forestry sector agencies will be able to Improve their_relations with local communities through more sensttive and anthropologically
advised assistance. Hisunderstanding often produces arrogance and/or paterInaL]idm. 
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Enrichment plantations In'the humid tropical lowland forest areas can ho tested on a commerc ii basis, since the four species being.proposed In this project aro well enough known In similar environments andhave been tested to a certain degree In Ecuador, The species which will be 
dora In

,: "cedro"the humid,(Ceretropical enrichment plantations-. "Laurel" (-,rdi a.,io
used , ), "Paheo"%(Sesoloblum iarshy ad '-a 
arey" (erony ocoeni) -- have Shown &00d growth chracteristics in pronarytil the I m -quita experiment station In Esmeraldas province.Similar reforestation projects In Veneuela and Surinam are known to have beensuccessfully Implemented. Present growth levels of omercial species In thenative tropical forests are extremely low (about 1I m/ha/yr.). This'can beincwaesed at least 10 times (depending on soils and tree species) when proper

management methods are used. 

Little experience exists in the arid coast with plantationforestry which Is therefore technically lese certain and should be undertakenon a more limited basis than In the highlands or humid tropics. Exotic species, (eg., Eucalyptus camaldulensis for fuelvood), well asas native speciesfor fuelwood (e,8, Prosopis Juulora), fodder and fruit (e0.g, taarindo)
should be tried.
 

b. Natural Regeneration 

The Inclusion of pilot demonstrations of natural regenerrtion Is especially valid In the remaining tropical closed forest In the lowlands* Large extensions of land In this type of Ecuadorian forest are notsuitable for Intensive agriculture or even reforestation vith a relatlvelyhomogenous tree cover. Because of the rapid rate of deforestation in theseareas, it is necessary to Initiate imediately adequate and extensive mrihgrcsent of the natural forests for wood production as the only means to conservethis forest resource and convert It Into a permanent source of wood and nonwood products for export as well as for the local Inhabitants of the forest.While basic research on small test plots would provide data upon which MInegement could be based In the future, the results would be available too la;eand much of the remaining forest area would be destroyed. Conseqentlyo theexperimental management approach of this project will progressively and systematically incorporate the results of the applied research activities into* the management systems of large expanses of tropical forest. 

Demnstrations of natural regeneration in the Sierra andthe arid coast are extromely Important and are valid soeponents of thisproject for technical and economic reasons, Firstp natural regeneration Isexceptionally important from a biological standpoint, sims the biologicaldiversity inherent in the natural envirment is maintained (relative to thecreation of homogeneous plantations). This natural "agtation is often anexcellent source oftuolwood, wild fruits, berries, flowers for honey making,
and 
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habitat for faunal species used by the local population for food . Inaddi-.tiono natural regeneration of grasses, shrubs, and trees provide Immediate andlasting soil and water protection, and ts an economical vay to protect watersheds since very little sitv prepAraon and no reforestation Fectlvits areneeded. Oborvtion in t e interandean zone and the dry coast reveal@ thatthe reproductive capacity of these very degraded and overused areas to stillhigh, and protection from occasional fire and graztg is all that to needed toallow this valuable natural regeneration to occur* Technically, this landmanagement system Is possible. Difficulties are primar ly social in nature.
However foresters and other land managers are not well propared to deal vithnatural regeneration forest manaement systems since much of their trainingand subsequent professional activity has been In plantation management ortimber extraction Control. Thatefore, they will require tptning in this area. 

Co On-Farm and Agro-Forestryv 
The agroforestry pilot activities included In this projectwill present a number of technical problems that need resolution, This attempt to deal sysesmatally with on-farm forestry activities is a basic andradical change for traditional foresters and forestry sector development agencles. Instead of dealing with forests and man-made plantations which arerelatively free of human activity# foresters must deal with the planting oftrees (not forests) on lands that are populated and cultivated for food crops.The first step In this important process is to get foresters out of the ftets and into tree planting sitivitles along road, 

or 
canals and raiAvay lines.After this, they can begin to deal with on-farm forestry working with theplanting of trees In windros, borders and around houses and community buildings. This type of tree planting can produce a household's fuel supplyon-farm Wllt~innasteriale. The environmental Influences of vindrows and 

nd 
border plantings can be crucial to sustainable land omnagemnt. 

However, It must be noted here that the major responeibility for on-fare soil and water conservation must be asimed by the asriculture sector, its agents, and the farmer. Tree cover can only make a partialcontribution to sustainable farm managmente Forestry activities tend to behigher cost and to have a lower productivity on extremly marginal lands.the agriculture sector (food producing activities) continues degradlog 
If 

land, which Is then put Into forestry, 
the 

both food and rood productivity w1l be.lower than It need be, From the technical stadpoint on-fam forestry ca andshould be Introduced before the land incompletely dOlraded. Nowever, in theSierra the transition from crop production to a combination of food crops,animal. , end tres is equally difficult for the famer as it to for the forenter. frum'rs Heaim to Iovw n room for &roe, when In fact, between 5Z. and40 IOX ot most (am#,no matter the #lst,coud be used for trees without takingland away from food crops. The technical qus tion whieh foresters must addresl and then convince farmers of, is he choice of tree species for on-farm 
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plantinS.. Species that do not compete with crops for surface water, thatprovide beneficial shade,
are easy that produce food, fodder and fuel themselves, thatto manage, and that are available locally muet be used. To determinethcse characteristics substantial pilot activities and, In some cases, species
trials must be undertaken, 

The strategy of on-form forestry ts one of gradually
placing gre4ter emphasis on Individual inittatve, and integrating forestry
techniques with rural development. 3ecause of this, it to Important to address the process through which technical Information to acquired and used inthis component. While it to Important that nurseries produce the rightamounts and kinds of trees for on-fam forestry, and that foresters becomeable and socially sensitive extension agets, it to most important thatfarmers learn which trees are appropriate and for what products io terms oftheir basic noads for fuel, food, fodder, and building materials. It thefarmers select the different mult ipurpoase tree species to be planted for vindrovs, boundaries and live fences, the trees are more likely to be planted.
Where appropriate, linar plantings across slopes can be established withgrases (e.g., ponco) and fruLt trees (e.g,, capuli) to retard soil erosion
and produce todder and food. The demonstrations Implemented in this project
should result in initiating 
a process of tree planting aong famers. if thisprocess i Intitated, ivtwill not greatly mtter how many trees have actuallybeen planted under this activity to the project. The activity has the potential of being widely replicated olmot totally by private initiative oncefamer appreciat, the positive benefits of tree planting. 

Arid coastal on-far
shade In areas forestry should focus on provision ofwith coffee plantations. Tvo-level shade provided by trees toa critical element In coffee plntation management in the hill are within theJipijapa IRD project area and elewhere in the coast. species selection,mnagement tor shade, and harvesting for lumber, fuel, or fodder are aspectsof this agroforeerry system that should be Investigated.
 

In te lowland humid areas agroforestry systems will provide sustainable production of food and fiber where Intensive agriculture cannot e sustained and multiple sources of Income must be developed or where thebestc infrastructure (rods
their own food 

markots, etc#) force farmers to produce much ofand building materials, The tree species and crop combinatios#elected for the hlLd tropical agro-forestry activity (Laurel or Oedro withbananas or coftfil ftchaco with rise, hard core and pastural and Mascarey withri e, corn, and beans) are In principle technically sound. They need to betested for their response to differing soil and climatic conditions. 
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2. 	 Site Slection for Downstration. 

In the Sierra and arid coast the overall quality of laud avail
able 	for reforestatton on plantations i not likely to be hlh. bowover, 
xrovth rates VIll be higher and maagement techeiques simpler when plantations 
can 	be established on sowevht more fertile, level sites. In Xight of this 
fact, averag or better eltes, within these available for reforsetatioe, 
should be slected for the dom strationah Sites close to vilage., visible 
fro* 	reads or citiec ohould be chosen it they coo be protected, since they 
will 	serve the demonstration function better than Isolated sites. 

1ith 	regard to natural regeneration, the importance of these 
trials will be to record the type and value of the natural veietation that 
grove, and to dmoatrate the potential productivity of apparently usproduc
tive 	land. Land of this sort tha to lod within the reforestatiom actIvi
ties 	of other sepnts of this project should be used, since protection will 
already be assuid. 

In the humid lowlands, site *election should be ead upon
accessibility and the villlease of the local population to enter into the 
necessary agreementO for sustained UMmensat of the damosatitottoes Also$ 
they mut be vithin arena that can be used to expand the deontration. as the 
various management techniques prove viable. Sugepstod locations for the 
Initial pilot natural forest maagnt plots in the morthwst are land adja
cent to the Caype River and within Cyopa Indian Land aorves, cad land 
sected by VP within the concession assined to llditriol Wate lAY49 
C.. Inthe Oriente, the plots reoemended atte"S"ro at# Gam t1=4406 

a -Coca EologIcal Astorve. Omna breno, and COmu sn fblo/lOabmo 
Faunal Raserve. For sarn-forestry firat consideration for location of plots
should include the Shushufundt Project, the Settlement of San Wiguel, the 
Comuna Rucullata in the Orlonte, and land hold by Industrtal forestal Cayapen 
in the northwst. 

3. 	Cost Esttmtes for Productive Forestry field Deonstration 
Activities 

Cost 	data for the productive forestry field doeontration. are 
presented in Annex VIl - Financial Exhibits, Standard (plr hotrs) costs 
for each type of the umjor field deotrtion activity have been carefully
estimated, where possible on the basis of experience in ador. Sp atflc 
costs for Sierra pine and eucalyptus plantations have been obtained from the 
F and 0mD0EF. In the case of humid tropical forestry auvities (caro
forestry, natural forests management and enriheiemt conditions) where there io 
negligible prior experience in Ecuador, data frem other Latin Arican cou
tries, which adjusted to Ecuadorian unit priceas Me been utlised .
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A profesuiomal orester who has worked for many yero in this sujI am inWeassoela and Surinem and who to fully fasiltar with #ach of the hemid tropical field demoosattom being proposed. 

USAID has carefully reviewed the cost .ottimstesfor the produotive field doviontraton activities and concludes thlt they provide a reasons.bly flre bsls for estimating 1agregate project costs for the productie for..estry pilot field demsestrattoms activttyoo 
4. So"e and bireay Produton 

Seed collectious storage, and tretuat as wU ao mnse w- agoni.t mast * upgraded through this project, To support the reforestetionactivities included to this projoet, and to build up the forestry sector insttUtione that viii be (nvolved tao tlcreaed loel of reforestation i S dor, trwe nursery operations ot the MIand ether forestry sector institutios in gomerel, require upgradis. Currnt operations ae poorly manged
and Inefficient. The techmoages which are employed are rud~taay at bost.Little or no nonegy experience exists for way of the "peI"which Amu~~hetried as pert of this project. The following specific concrms should he addressed through the toebheal assistance mpoomt of this projecti
 

-letter attention to soil conditions in murerieso
-Orrect see and handling of fertilisers herbicides and 

-Nardestg and streossng of plants to be planted i
adverse climatic conditions 

-Tranmplantlg ve. direct eedi Inpots,
Ty of contaier. . 

-Use of resovingo 

euietiS nurseries a beandle the Increased quantity of treesneeded for this projoet, but envenually the partieipating Institutlons willhave to expand, production capaty tn their own urseries, ad begin to helptnlmuntieso Individuals$ and private enterprises establish nurseries that arecloser to the planting site This of course is only Justified one sustaineddemad for seedlings rehe the level at which a local mrsery to justified* 

5. Plantation Ieablihent andNaneemont Teeh~tos 

This projct will produce a large smunt of Intoruation on pantation establisment and manageme t tochilquese The dementrtieN willbedesigned to provide a mweh better data hee thanit presetly available with
regard to hasie technical Informati ns 
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A myriad of reforestation establishment and umGaemnt options
will be tried in deunndtrattme designed under this project. Technical infor
motion on the following are especially needed and must be addressed through
the design of the demon trattonsd 

-Survival and growth rates of the most comonly planted species
to relation to soil type, altitude, rainfall$ and other site characteristics, 

-Fesibility of Isterplancing of crops with trees during first
 years of plantatios.o ThIs would allow trees to be established a few years

before lend i taken completely out of crop production, while still aloving

the farmer his yearly food production.
 

-feasibility of groving greases for for&&* (to be cut and fed to 
aiutale outside of the plantation) within newly established plantations. 

Possibilittes ot grasing salmls under pine and eucalypt plan
tations,
 

4lkthde for establishing plantations in peramo and cangabua
soIlse 

This experience is needed to guide future reforestation effortstowards the best sites, ostabItshnee techniques, and management metbodes. 

60 8souresTriale 

The mmber of species that are being used in gcuodorlan forestry
projeets is wvry low. Me of a 8reater aber of speois is beneficial slice
diversity poteets aglut oxtensive losses frem insects and disease. The
disease In eaealypt plastatioss snd the die-,eck In P.rsdists should be ad
dressed throgh rearch and a prog"r of contlol, but species diveretfiecion 
ts saother wy to decrease this type of risk. 

A larger member of tested species met likely viii also reveal
#notte ad ative trees vteh a" be planted on preblm sites on which cur
moly see species do not pandwe wol (paemeL salin areassites, subject
to frost, #e). Ale. a umber of fester-growln legiminous tree species that 
are proving to be voluble threugheut the world die to their ablity to fix 

lltuoree In the sell, produeo fodder snd fuel, nd resist soe very entreae
fIiult, .*ofneil coeditlons ahuald be tested. Species of t of e 

9 Al _! 
 AA 
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In the aid coast a number of trials should be carried out usingdifferent varieties of Pr eucalypte, eacise and other legumes, and awnriety of fruit tres, * In
L dition species trials can be conducted vith 
exotics such as Jojoba and Guayule. 

In the humid tropics there is an extremely wide variety of na*tive species, only a few of which have been subjected to systematic trials, 

The establishment of traditional species elimination trialsthroughout the demonstrations implemented under this project is of vital -percen to future success in reforesting the many diverse micro-environents
in Ecuador. Species trials are not new to Ecuadorian foresters# but the datacollection and exchange (including follov-through on protection and measuring
of existing trial plots) must be greatly improved; under this project this Iscertainly postible. In the trials emphasis should be placed on testing different provenances of the sae species for beth native and exotic species. 

7. In-Service Training lequirem nt 

" 
The above described network of forestry field demonstrationswill provide the technical information and field cse study opportunities uponwhich a series of in-service technical training courses and workshops can be

organised for iF and collaborating ttitution field personnel. By taking
advantage of the presence of the technical assistance teem provided in thisproject, and of the PlP's Incresed role in trainng, applied research
coordinattonand information collection and disemnatton, the following
workshops are recommended• 

- Nursery management techniques. - Site selection for centraland comunity-bsed nurserles; soils characteristics and fertillsation; use

of herbicides and pesticides; seed collection, VtoraSe, and treatmentl water-Ing systems use of transplanting and different types of planting containers;
transportation of plants. 

- Plantation "'stablisment. - site selection; species $elstion; site preparation techniques; planting techniquee protection of plantations; spacing and weedtng use of lnter-cropping tn initial years of planta
tion, use of terraces and canals. 

. Species trials. - Technical desigl species selection;selection and preparation; trials protection methods; 
site 

data collection and re
porti. 

- Plantation Management - Initial planting specing; fertillsatie,nweeding, inter-cropping, grass establishment for ralng; prusing andthinning$ m ns ment of $peel that sproutl determining timing of final 
harvest. 
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- groforeetry -Techniques of on-farm tree planting; nitrogen 
fixation through use of leguminous and other ( s)tree specieos multi
purpose tree speelsl soil fertility and etablr"t"Y7E6 humid lowlandel 
shade.trees. 

- Natural Regeneration - Methods of protection of site# from 
fire and graingl uses of natural reoneration; elimination of undesired 
species; enriclhent plantingl basic ecology. 

- Pin Plantations iu the Sierra --Slvicultural charncte is
ties of various Plaue spees; seed collection and nursery toechniques; rela
tionship betwen site characteristics and growthl Insect and disease problem 
uses of the wood; plantation mdenament for secondary forest products such as 
.uuhroom cultivation &d agriculture. 

- Plantation conomics. - Theory and calculations of plantation 
costs and bonefitsl site/volume relationsbips; benefits of interropping and 
graitng; value of pruntnag a4 thinninge; optimum rotation age; characteris
tics of supply and demand of wood. 

- Fuelvood - Macro and micro level characteristics of tuelvood 
supply and demand; valuable native and exotic ftuelvood spees; on frm pro
duction of tuelwoodl natural regeneration as a source of fuelvoodl manegment
of tuelood plaontations (spacing, thnningo pruning). 

- Inset and Disase Control. - threery problems; pines and 
eucalypt$ species diversity vs. monoculture; erly Wrning and control sys
temst low land humid forest diseases and tnsectso 

- Protective Forest Management. - Short courses for field per
sonnel and imediate technical supervisors in the management of ares des8
nated as protective forests, involving both classroom and field experienoe. 

The list is ot eomplete, nor are the topics mtually exclusive. 
Any ecebination of Items can be put together to sedress a certain training 
need. Various workshops on the sme dubJect, but of inoreang technical 
level, could be offered to the ame group of participants. 

These workshops will he of meat value it they se planned such 
that field work Is hold on demonstration sites developed under this project.
Ideally, every demonstration site would be Included as a case study tn one or 
more workshop. This system will produce a poer pressure to carry out demons

*tretion ere con ouoly, and will produce as Informal network of field per
sonnel who are Informed about the work of either colleagues and who, to a cer
tain extent, viii continue contact between those working on similar probles. 

A : " )i 
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STechnical Issues in relation to oial de , ,s 

Technical issues are Important In this project. The technicalassistance team proposed
Institutions upgrade 

Iscrucial to assisting the PN? and collaboratingthe technical level of personnel (especially field personnel), establish wil designed applied research programs, and to improveforest and on-farm production of those rood and nonvood products that treescan provide. However, the real bottleneck In forestry sector development inEcuador to the lack of participation of comunities, Indian groups, Individualfarmers, and private enterprise In the sector's$ productive and protective activities. Because of this, technology transfer from the forestry institutionsand foresters to these other members of society is the price task and challenge of this project* 
 fit it successful, technical sophistication willfollow. iI ito not successful, so amount of technical development willresult Ini Increased benefits from forestry. 

9. Tim Frams of Project 
Significant progress can be made in the five-year term of thisproject to establish the demnstrations, to collect data, and to carry outmuch of the training and Information dissemination activities necessarybuild ;-Nxru caprity as th tolead, foresLry Institution In the country. Novever, a program comitment of at lea8t ten years vould be appropriate due tothe long-ton nature of forestry development. The level of funding for the
second 5-year phase of the program for continued monitoring and data collectoan and interpretation of the demonstrations and trials already established
could be cosiderably lover than 
 the first phase. A cecood phase of the program should asI strongly focus on the utilsaton of forest products. (See

next section.) 

10. Industrial Use of ood 

While this project does not address the industrial processingfunction of the forestry sector, attention must be given to the Industrialdemand side of the forestry equation. Uficent, smuall-scale sawmills andchipping machinesemust soon be used in areas wher ceomunities and Individualsare planting (especially pine), to abo that a demand that includes mehentsedequipment wtll be available when trees roach maturity. In addition futureInternal and export markets should be developed. There is no better incentiveto farmers and other Individuals and groups to plant trees than a growingmarket for their wood. This Includes mehnlsd processing nearby and a pricefor raw material eufticiently high to allow the forest owner the expected
Profit. 
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B. Protective Forest and Watershed Management Activities
 

The project will finance delimitation and management planning of pio
tective forest activities, which are oriented to the protection of major in
frastructural investments such as irrigation and hydroelectric power systems. 
At the same time training will be provided to PNF and other agencies' person
nel in order to improve PNF's capability for watershed and wildland areas man
agement, and to expand the national parks and wildlands unit's currently li
mited capacity to implement protective forest delimitation and management
 
planning activities.
 

It will also implement the pilot field demonstration in the Paute
 
River watershed. The technical feasibility of these activities is evaluated
 
below:
 

With regard to the Paute watershed field demonstration activity, the
 
institutions concerned with the problem have recently formed an interinstitu
tional committee for watershed management under the leadership of INECEL, the
 
Ecuadorian Electrification Institute. INERHI and CREA have also signed an 
agreement to work In the Paute watershed and have started with minor protec
tion works such ae check dams. With respect to soil conservation, INECEL has
 
signed an agreement with INIAP (COMSA) which will jointly participate with
 
PRONACOS in the soil conservation activities in the Paute Area.
 

1. The delimitation of areas which are or must be under protective
forests, and development of management plans for those areas 

The PNF Operationnl Pln for 1982 in'luden a large protective 
forest delimitat ion activity but this activity hati not yet been Implemented. 
An interdisciplinary group of professionals within the PNF structure must oCe 
formed which can delimit develop management plans for protective forests,fe
lected watersheds and other economically important areas 

The delimitation and management planning for protective forests 
is simple and straight forward provided that adequate land une capability In
formation fit avallable. The land capability maps which are required to delimit 
and develop management protection forestsi can be made based on information 
already awilable, in conjunction with aerial phootinterpretation aind field 
verification. The National iegfonalization llrogri.m (PRONAR'G) hnt a neries of 
thematic tnaps for many aIrtaij of Ecundor and thene ciiii be compl,.ted as necel*t
nnry to perftonn the activities. Two additional professionals will he iIdded as 
a renult of the project which will alsio provide fundn for u'quipmo-nt and 
tra In Ing. In add I tIon, techun Ica I itwo at ance will he provided to t he pa rks and 
wildlanda department ntaff lI delimitation and management plannifg for protec
tive forefsts. 
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2. Field Demonstration Activities
 

The recently created Interinstitutional Committee for Watershed
 
management has chosen Paute as 
the most urgent case to be dealt with in
 
watershed management. The activities to be implemented will try to establish
 
an efficient set of methodologies and techniques for determining watershed
 
management strategies and costs, atid 
for execution of an integrated management

plan of a watershed. In this context PNF will 
test through agreements with
 
CREA, several methods of establishing vegetative covers such as tree planting,
vegetation regrowth in protected (fenc-d) sites, revegetation with grasses, 
etc. A well kept record will be maintained of the results of each of these
 
measures of development in order to establish costs and quantify the economic
 
feasibility of 
these erosion control measures by subjecting the resulting data
 
to a benefit/cost analysis.
 

The establishment of vegetative cover is not completely unknown 
an tree planting for conservation purposes has been previously carried out in 
Ecuador and the other methrds are no difficult to apply from a technical point
of view. 
 Instead, a major function of these activities will be to test the
 
social acceptance of the dIf:._.rent forms of vegetative cover being used, 6iven
the conditions prevailing In the area (land tenure, minifundia, traditional
 
attitudes, etc.)
 

The field demonstration activity will also implement a series of

other erosion control measures which have 
 been tested in Ecuador and t.ther 
Latin American coutatrics with similar topography. These measures will In
clude, where appropriate, diversion ditches, contour ,lowing, gralined water
ways, field borders, and terracing. The above measures have been applied in
 
other sites In Ecuadoi and 
some of them are neither costly nor difficult to
 
learn and apply by the rural people. Even the tools used can he esily made
 
with simple technologies and materials found in the area.
 

The soli conservation component will be performed through the 
INECEL/INIAP agreement or with the participation of PRONACOS, being thus 
funded from other source,. 

The d 'mo nutri ton atit vity will not Include any major Infra
structure workfa and only ismall check damu will tw built when necetisry to 
redice nlltitiot down riyer In t he w erahads and some t errt icii will he used 
when th-, olop (or other condlition" require such conservation tnennn rea. 

In num, USAID concludes that the Prol:ective forest and related 
demonstration activitien are technically feaslble and appropriate because: 

1. A major Input in humati resources will not be necessary as 
mont of the dolimitar:on work can be ffectively done 
using the present human resources of PNV with few addi
tional Ptaff. 
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2. 	 Some of the protective forest field demonstration activities have been tested in Ecuador and other are 
not technically difficult, although they will require continuous

monitoring and recording of their evolution. 

3. 
 Tiere will be adequate technical assistance provided to
 
the PNF and other GOE agencies.
 

4. 	 The proposed soil conservation demonstrations are not difficult to apply or costly, and several of them have been
tested elsewhere in Ecuador and other Latin American coun
tries.
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Exhibit B
 

COST 	ESTIMATES rOR STUDIES COMPONENT
 

The following studies are proposed for financing under the project.
 

1. 	Forest Industries Sector Analysis Up-date

1. 	Services of Local Consulting Firm
 

(6months) $ 40,000
 
2. 	PNF Personnel (part-time) 4,000

3. 	Publication Costs 
 3,000
 

2. 	Study of Financing Forest Sector Development
 
in Ecuador.
 
1. 	Expert Consultant's Financial Aspects 

of Forestry Programs (2pm) $ 17,000 
2. 	PNF Counterpart 3,000
 

3. 	Evaluation of Existing Forest Plantations in
 
Ecuador
 
1. 	Contracted Forest Engineer (8pm) 12,000
 
2. 	2 Contracted Forest Technicians 7,500

3. 	PNF Counterpart (part-time) 3,000
 
4. 	Data Processing 500
 

4. 	Analysis of Forest Inventories
 
1. 	Contracted Forest Engineer (4 pm) $ 6,000

2. 	PNF Counterpart 6,000

3. 	Data Analysis and Publication 3,000
 

5. 	Mid-Project Evaluation (Principal Advisor
 
and Other Consultants will also participate)*

1. 	Local Management consulting Firm
 

(2 months) $ 13,000
 
2. 	 PNF Counterpart 3,000
 

6. 	 Final Project Evaluation (Principal Advisor
 
and Other Consultants will also participate)*

1. 	 Contracted Evaluation Specialist (4 pm) $ 35,000
 
2. 	 Local Management Consulting Firm (3 months.) 20,000

3. 	 PNF Counterpart 12,000
 
4. 	 Data Analysts 5,000
 
5. 	Report Preparation and Printing 3,000
 

Not included in '1isbudget.
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EQUIPMENT AND MATERIALS LIST
 

1. Component I: Institutional Development. 

a. Micro-Computer/Word Processor 
including software and programming. $40,000 

b. Off-Set Press 10,000 
c. Printing Mate ials 10,000 
d. Pathology Laboratory Equipment 25,000 
e. Entomology Laboratory Equipment 15,000 
f. Seed Bank 50,000 
g. Imported Certified Seed 20,000 
h. Nursery Equipment 30,000 

2. Component II. Productive Forestry Field Demostrations.
 

a. Sx pick-up trucks 90,000
 
b. Sr ll1 tools and Implements 60,000
 

3. Component III.
 

a. Aerial Photographic Interpretation Equipment 45.000
 
b. Mapping Equipment 25.000
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TRAINING COSTS
 

1. Short Term Internal Training
 

Unit Costs
 

Local Instructors 
 $100/day

Per Diem 
 30/day

Materials Cost lO/participant per week
 
Course Development (equal to length

of course) 
 100/day
 

a. Project Design (four weeks)
 

Instructors 
 $2,000
Per Diem x 15 
 10,000

Materials Costs 
 1,000

Curriculum Development 
 2.000
 

b. Forestry Training (25 two week courses)
 

Instructors 
 $1,000

Per Diem x 25 
 7,500

Materials Cost 
 500

Curriculum Development 
 1.000
 

10,000 x 25 - 250,000
 

2. Long Term Training (U.S. or Third Countries)
 

a. Planning 
 I year x $20,000 w 20,000

b. Research 
 2 M.S. x $40,000 - 80,000
 
c. Protective Forest Planning


and Management 
 2 M.S. x $40,000 - 80,000
 

3. Short Term (U.S. or Third Countries)
 

a. Forestry Statistics, including Data Management
 
on Micro-Computer (3months x $1,600/month). 
 $ 5,000

b. Forestry Field Research Techniques

($2,500 x 1 month x 10) 
 25,000
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STANDARDIZED COSTS
 
ESTIMATES FOR PRODUCTIVE FORESTRY PILOT FIELD DEMONSTRATIONS
 

1. Sierra Pine or Eucalyptus Plantation (cost per hectare)
 

a. Preparatory Work (includes land titling

and demarcation, promotion) $25
 
Site preparation 


c. Fencing 105
 
d. Planting (labor tools and seedlings) 100
 
e. Replanting 15 
f. Weeding 20 
g. Plantation Maintenance (100 x 20 years) 60 
h. Administrative Costs 50 

In addition to the basic planting cost other costs which may )e
 
incurred according to the specific situation include:
 

- additional site preparaticn for plantations
 
on Cangahua soils
 

- hand labor 
 $250
 
- machine labor 
 450
 
- additional costs for pastire establishment 150
 
- additional costs for intet-cropping (potatoes) 450
 
- additional costs for !:oserplanting 100
 
- additional costs for planting native species 50
 

This activities will be used inwith the pine or eucalyptus

plantations inapproximately 35% of the Sierra plantations at an
 
additional cost of approximately $250/hectare. This raises the
 
average cost per hectare to $500/hectare.
 

2. Sierra On-Farm Forestry 

It is issumed that a maximum of 20 percent of a farm plot will
 
be dedicated to forestry. The estimated cost is 20 percent of
 
the cost of a hectare of plantation forestry in the Sierra.
 
Although certain direct costs are lowered or eliminated, this is
 
offspt by closer plantinqs, the use of native species and higher
 
per hectare preparatory and administrative costs.
 

3. Sierra NaturalRegeneratIon 

Selected ares will be fenced separately. Fencing costs are 
calculated at $105 per hectare. 
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4. 	Arid Zone Plantations
 

(Same as Sierra plantations)
 

5. Arid Zone On-Farm
 

(Same as Sierra On-Farm)
 

6. Arid Zone Natural Regeneration
 

(Same as Sierra Natural Regeneration)
 

7. 	Humid Tropical Natural Forest Management (per 400 hectare plot)
 

a. 	one Forest Engineer (1/2 time) $3,500/year

b. 	two Forsst Technicians $7,000/year
 
c. 	four unskilled workers $9,500/year

d. 	twenty Contractors is 000/year 

35,000/year
$35,000 x 5 - $175,000
 

e. 	Materials and Equipment 20,000
 
f. 	Other 
 5000
 

8. 	Humid Tropical Enrichment :'iantations (per hectare)
 

a. 	Sivicultural Inventory 
 $ 55
 
b. 	Delimitation 
 10
 
c. 	Pathways 
 35
 
d. 	Opening of Lines 
 75
 
e. 	Planting 
 65
 
f. 	Seedling Cost 
 20
 
g. 	Weeding 
 30
 
h. 	Maintenance 
 170
 
i. 	Administration 
 40
 

9. 	Humid Tropical Agro-Forestry (per hectare)
 
a. 	Inventory 
 $ 	 35
b. 	Delimitation 
 15
 
c. 	Paths 
 35
 
d. 	Site Preparation 
 80
 
e. 	Tree Planting 
 35
 
f. 	Seedling 
 10
 
g. 	Crop Planting 
 425

h. 	Weedlng 
 125
 
1. 	Maintenance and Harvest 
 60
 
J. 	Administration (Includes technical assistance
 

to farmer) 
 715
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COST ESTIMATES FOR PROTECTIVE FORESTRY ACTIVITIES
 

1. Protective Forest Delimitation (500,000 hectares)
 

a. Delimitation and Marking ($.30/hectare) $150,000
 
b. Cooperative Agreements with CLIRSEN and
 

PRONAREG for Specialized Services. 24,000
 
c. Contracted Personnel
 

(1)3 Surveyors (x 4 years) 48,000
 
(2)6 Field assistants (x 4 years) 28,000
 

d. PNF staff contribution
 
(excludes new staff included as project coun
terpart) 72,000
 

e. Materials and Supplies 8,000
 
f. Implementation for Protective Forest Ma

nagement (INECEL and other Agencies) 130,000
 

2. Paute River Watershed Field Demonstration
 

a. Delimitation and Marking of 60,000 hectares $ 18,000
 
b. Equipment and Materials 47,000
 
c. Protective Revegetation (100 hectares) 40,000
 
d. Natural Regeneration (100 hectares) 15,000
 
e. Field Monitoring of demonstrations
 

(1) 1 civil engineer (4.5 years) 40,000
 
(2)2 technicians (4.5 years) 40,000
 

f. PNF Staff time (excludes additional staff) 20,000
 
g. Implementation of related activities by
 

GOE institutions. 130,000
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ANALYSIS OF ECUADORIAN ODUNTERPART 
(U.S. $L000's) 

OWRIBUTION 

1NF Other 
- fC 

Private 
Sector 

Comunities 

I. Institution Building 
A. Training 
B. Equipment and Materials 
C. Studies 
D. Staff 
E. Inflation 

130 
200 
60 

150 
180 

20 

20 

10 

20 

10 

Sub-total 7-- 50 30 

II. Productive Forestry Research 
and Pilot. 
A. Equipment and Materials 
B. Field Demonstration Acti

vities. 
1. Sierra Plantation 
2. Sierra On-Farm and Natural 

Regeneration 
3. Arid Zone Activities 
4. Humid Tropical Enrichment 

Planit ions 
5. kgro-Forestry 
6. Natural. Forest Management 
7. Resource for Other Field 

Demonsttrations 
C. Additional Staff 
D. Inflation 

280 

985 
270 

105 
50 

70 
250 
240 

(50) 
275 
700 

20 

510 
280 

30 

60 
50 
80 

250 

20 

970 
150 

120 

(700) 

1,000 

990 
290 

70 
50 

450 
80 

(50) 

450 

Sub-Tota! 2,240 780 1,695 1,450 

III. Protective Ebrestry 
1. Training 
2. Iuipwnt and Materials 
3. Protective i'Fore-it Dell

mitation awl Field De
iwintrationn Activitiou 

4. N ditional Staff 
5. Inflation 

40 
40 

275 
7C 

105 

75 
200 
95 

Sub-7bta1]3 370 

Total 3,490 1,200 1,120 I,.l 
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INSTITUTIONAL ANALYSIS
 

1. Organization and Staffing of National Forestry Progran (PNF)
 

A major revision of the law governing t.le forestry sector was accom
plished with the enactment of the "Forestry and Conservation of Natural Areas 
and Wildlife Law" (Ley Forestal y de Conservaci~n de Areas Naturales y Vida 
Silvestre) on August 14, 1981. The law contains major chapters on such mat
ters as: the National Forest Patrimony; Protective Forests and Vegetation; 
Private Forest Lands and Forests; Forest Plantations; Forest Production and
 
Utilization; Control and Transport of Forest Products; Training and Forestry
 
Research; Incentives (for private sector) Forest Protection; Forest Indus
tries; Administration of the Patrimony of Natural Areas; Conservation of the
 
Wild Flora and Fauna; Financing; and Infractions of the Law and their Judge
ment. It sets broad policies, authorities, and reponsibilities for the admi
nistration of programs in the subject matters areas.
 

In anticipation of this new, comprehensive law, the Natural Forestry
 
Program (PNF) was established within the Ministry of Agriculture (MAG) through
 
the issuance of its Functional Organizational Regulation on March 31, 1981.
 
Previously, the GOE's forestry concerns were managed by a division level di
rectorate within MAG. PNF is headed by an Executive Director who reports 
directly to the Subsecretary of MAG. The incumbent is a career professional 
(Ineniero Ayr~nomo, with post graduate training in forestry outside of Ecua
dor) who previously headed MAG's forestry directorate. The Executive Director 
has an advisory committee composed of: 

- the Subsecretary of MAG;
 
a representitive from the Ministry of Industry and Commerce;
 

- a representitivo' of the Ecuadorean Institute of Water
 
Resources( INERHI ) ;
 

a representative of the Ecuadorean Agrarian Reform and
 
Coloni!,ition Institute (IERAC);
 

- the general manager of the National Development Bank; 
- the president of the Wood Industrialits Association; 
- the president of the Wood Artisans Association; and 
- the president of the Nature Foundation, a local PVO concerned 

with th, promotion of conservation. 

Since it represents the broad spectrum of the various concerned 
parties of the forestry ,ector, the advisory cormnittee can serve a useful com
munication ,nd coord inatln function. However, this corrmnittee ha,. not yet 
met. To dot., th,. Pfif* h.,# lackd the capacity to develop the preplanned 
agendas ind to carry out apprupriate staff work necessary to make effective 
use of tlie: ',.0M ittee,. 

Thi., I-. ,il,o probbly due to a lack of dialogue between PNF .nd the 
private .vc, or, namiely the industriallsts or concession owners, who are not 
contidred morgrnados, or ruri, poor, and are ";upposed" to receive a,slstance 

4 
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of MAG services. On the other hand, it is a gederal trend inEcuador to
demand much from the public services without cooperating with them.
Nevertheless, based on conversations-with both PNF officials and private sector representatives, there are 
strono indications of a 
new trend of cooperation which will be encouraged through the joint activities proposed in the
 
project.
 

Below the Executive Director, the PNF isorganized into three staff
departments and a technical Directorate which supervises five operating
departments and 20 District Offices (one ineach province). 
 The chart in
Section IV-D of the Project Paper shows the overall organization and the
staffing levels. 
 Details on the staffing positions are included inpages
12-16 of this Annex. The headquarters staff amounts to 115 of which 30 are
professional and 18 are 
technical (i.e., vocational high school level).
 

The Legal Department and the Administrative and Finance Department
provide the Executive Director and other PNF staff with services regarding
personnel, procurement, general services, disbursing, accounting, and records.
They have a 
total of 18 staff members of which four are professional and five
are technical. 
 Matters such as personnel appointments and procurement actions
must be carried out inaccordance with prescribed GOE nor .:and procedures.
Although ithas recently been organized at the Program level, 
PNF's Administration and Finance Department isadequately staffed and 
some general
experience exists to manage procurement of local and imported goods and
materials envisaged under thie project, including such aspects as 
import
permits, customs clearances, and contracting for local services.
Nevertheless, the GOE procurement system has certain "built-in" delays which
must be anticipated as a part of the procurement process. 
 For this reason, it
is recommended that USAID assume responsibility for contracting dollar cost
consulting and technical services as well 
as provide short term technical
assistance to improve the administrative unit organization. 
 The Legal
Department provides guidance the the various departments as may be required.
Currently, ithas a
major role inthe preparation of the regulations for the
new Forestry Law. 
 It reviews any legally binding document, e.g., cooperative
agreements. It isresponsible for dealing with IERAC in land titling matters.
 

The Programming and Evaluation Department isa 
key staff init which
serves as the coordinating point for program development and financing and for
evaluation of program implementation. It has responsibility also for the preparation of statistical data to serve as 
a basis for program planning, Implementdtion, and evaluation purposes. A total of 
seven persons are assigned to
this unit, of which three are professional and two are technical. 
 A major effort of the Department isthe development of annual operational plans.
though the Department is still ina 
Al

formative state, Itfunctions reasonably
well ind h,1 
 d good potential for bringing to PNF more effective staff services inprogram managment. This Department will be the focus for a rumber
of technical assistance and training activities under the project.
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PNF's technical operations are grouped under a Technical Directorate
 
staffed with one professional (the Technical Director) and three administra
tive/clerical personnel. The Technical Directorate is responsible for assuring
 
that PNF programs are implemented. It takes a lead role indealing with other
 
Ecuadorian and international agencies such as FAO and A.I.D. and isrespon
sible for negotiating convenios (cooperative agreements) with other institu
tions. Five technical departments based inQuito and 20 District Offices re
port to the Technical Directorate. The five technical deportments and their
 
functions are:
 

Industries and Marketing - promotes the development of forestry re
lated industries with a view to satisfying national housing needs, increasing
 
exports, and filling domestic demand for processed wood products. The wood
 
technology laboratory was recently transferred to this Department. ThiL De
partment is intended to be a service facility for the private sector. How
ever, its relationship with the private sector isstill limited. New proce
dures and approaches are needed inorder to develop a more collaborative and 
supportive relationship. By drawing increasingly on the private sector, the 
PNF may even be able to effect personnel savings inthis Department. Being 
the main infornation users, the private sector may play an important role in 
establishing within PNF a system of demand and supply statistics, for 
instance, a need that isstrongly felt by both the public and private sector.
 
Alo, in this case the private sector representatives consulted by the project
 
preparation team have indicated their willingness to st'dport PNF's efforts to
 
improve the Industries and Marketing Department performance. 

i sCurrently, this the largest single Department with a total staff of 
34 of which seven arc professionals and five are technicians. The remainder, 
including 18 contracted staff are dedicated largely to prepare wood samples 
for the different mechanical or chemical treatments to be tested. The Depart
ment was expanded through an agreement with the JUNAC (Junta del Acuerdo de 
Cartagena), but needs to be improved. 

Research and Training Department - undertakes forestry research, 
trains technical level forestry personnel, and is responsible fior establishing 
a seed bank. FAO has provided past assistance to this Department in the de
velopment of its trainln(j program. Its dual role of research and training 
will 1ic litvt,, the: dissu' inltlull of research rosults to PNF's foresters arid 
others,. Ilec.au-,e of the importance of the short term in-.vrvice train in acti
v ities p l,1dl1nd under the project, the Project Agreement will require. PNI to 
appoint j fulltim, traininq direc,tor. The training director will (lot only be 
resporoit, 1' for organlinq an1d Idministerilg the individual courses, but also 
for Irs,!tutlon lli 'inIthe in-service training process with Pa. To the: 
extent practicable, ttie training ill draw In other PNF professional staff for 
instructors. Thi, department is also responsible for Implementing the PNr'$ 
research program. This research program presently consists of about 40 
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ongoing species elimination and provenance trials on going administered by the
 
PNF, but a strong need exists for other non-silvicultural research, in topics
 
such as plant diseases, natural regeneration of forests, etc. At this time
 
there is no effective service for the publication and dissemination of re
search results.
 

This department is the second largest within the Technical Directorate
 
with a staff total of 29, including three professionals and four technicians.
 
This total also includes 12 contract workers who work preparing training ma
terials, in the room and board services, machinery maintenance of machines and
 
seed bank nurseries. The research and training facilities are located in Co
nocoto, approximately a thirty minute drive from PNF's Quito headquarters.

There are training facilities to accomodate 20 students. The PNF is also lo
cated at the Conocoto research facility. This department will be considerably
 
strengthened by the project.
 

Forest Management - is responsible for the utilization of the produc
tive forests. It prepares the national forest inventory, supervises the con
to1 of the movement of forest products, and reconrnends policies on the use of 
natural forests. The various field demonstration activities in the humid tro
pical forest will be developed jointly with the personnel of this department.

Its headqjarters staffing totals nine of which three are professionals arid 
three are technicians. 

Forestation develops the policies, programs and projects and technical 
standardr , of forestation or reforestation activities and oversees their exe
cution at the field level including the operation of tree nurseries. It par
ticipates in the establishment of the production goals for each of the pro
vinces. The project will work with this Department to improve the management
and operation of PhF's tree nurseries. The Department has a staff of six, of 
which four dre profession a ls. 

Natural Areas and Wildlife - administers the national parks and na
tural areas., make-s studies to Identify and delimit protective forest areas,
and is concerned with all aspects concerning the flora and fauna. Among the 
parks under its Jurisdiction are those of the Gal(apagos Islands, Machalilla, 
and Cotopaxi. It has six staff members of which four are professionals and
 
one II technical. 

Thore irv twenty District Off ices, one in each of Ecuador's provinces.
Prior to the ,iactment of the new organization for the Natiolnal Forestry Pro
(lraUm thi-o off i(11.. wer, uinder the supervision of the ?onal Office of the Mi
ni,.try of Airlt ulture (MAG). Wndr the present organization th,.y report di
rtct l1y to t ho Technical )Irector of the Program in QuLito. 11owvr, they con
tinlu, to d,pend (ion MAGIs /onal Offices for administrative or 1I nancial manage
ment services, with support from PNF, Quito. Th major activity under the 
District Office I, the implementation of reforestation programs, for which, 16
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District Offices operate nurseries for the production of seedlings. The
 
actual planting activities are carried out in cooperation with community orga
nizations, students, private owners and military conscripts of the Ministry of
 
Defense. Some 56 percent of PNF's 1981 budget is allocated to reforestation
 
activities. Current practices call for one of two types of agreements to be
 
entered into for the specific plantings to be undertaken. The first concept
 
provides for the PNF to make an agreed upon payment for the planting and a
 
fifty-fifty sharing with the community group or individual of financial re
turns at such time as the wood ismarketed. The second provides no payment
 
for the planting and a 10 percent return to PNF and 90 percent to the commu
nity organization, at times of marketing, i.e., at least 15 years later.
 

Following the general policy of the Ministry of Agriculture,plantation 
projects with communities receive the highest priority at least in the Sierra. 
Other activities covered by the District Offices include the administration of 
parks or protected forest activities in their area, matters assigned relate to 
flora and fauna, and the control of forestry production and its commercial 
movement. Also, two of the District Offices (Pichincha and Esmeraldas) have 
small research operations fir species testing and development. The total 
staffinq of the district offices is 717, of which 566are accounted for by non
career day wage workers engaged in field nursery activities. Of 151 regular 
PNF employees at the field level, 38 are professionals and 104 are technical. 

2. Other Participating Entities.
 

a. Private Sector. Private sector groups will participate in project 
implernentation tr'oughi cooperative agreements with PNF. Under these agree
ments the PNF will provide technical resources to permit the participating 
party undertake a research arid/or demonstration activity to develop a specific 
t,,c hn Io/. 1u(:h arrariqernment ; are planned with the private association of 
wood product users, arid a private rnon profit forestry corporation supported by 
wood product irdustries. These corporations are encouraged under the ney' for
estry low. Addit ional groups may be formed during or come to PNF's attention 
durilti )roj(:t implementation and also participate. This type of cooperation 
betwe(n the I)F arid the private sector will permit both data generation and 
information d s- emination, that is oriented to the main user: the private sec
tot'. 

The AJIMA (A-..oclacien [ cuitorianIa de Iudustriales Madereros) Is corn
nri dI(f the "arq-'nFoei--]ze manufc turers of plywood, pressed particle 
board, f'urn iturt. minufac.turer% and other wood users. They represent major In
du'A ri rj..'. of buth 1.opical hardwood,. and long-fiber species. It was 
foundd in 19/, ind preritly has a considerable number of members. The usso
c lat Ion 1,1',. f binnr1ed studi(,s In wood product demands. It has a small staff 
anid off i,' f a(unt iwo lo(atd In Quito and e'mploys a forestry consultant on a 
rn',lular- ),,i.. r'I Irportart s function a qroup toI sn( Its roles AlMAI n a tradr 
rp rn,.srt the wood product,, manufacturers Interests. 
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The Corporacitn Forestal "Juan Manuel Durini" is a non profit

foundation formed in 1980 with the objective of carrylng-out applied research
 
and promoting community reforestation. It is currently involved in research
ing species development in the humid tropics of the northwest. They have de
veloped some ideas on how to share the participation in research efforts with
 
PNF.
 

b. EMDEFOR. As a mixed enterprise for forestry development, EMDEFOR
 
isprincipally (95 percent) owned by the National Development Bank (BNF). The
 
balance isowned by the Provincial Councils of Chimborazo and Azuay, the Eco
nomic Rehabilitation Center for Azuay (CREA), the Polytechnical School of
 
Chimborazo (ESPOCH), and the Ecuadorean Populorum Progressio Fund. Itwas
 
established in late 1980 to promote the planting of rapid growing species in
 
the highlands (i.e., pine, and eucalyptus) for anticipated future needs for
 
pulp, sawn lumbers and boards.
 

,Iehighest authority of EMDEFOR isthe Board of Shareholders
 
which decides on the nominations of the President, General Manager, and
 
others. It authorizes expenses higher than 20,000,000 sucres and decides any

changes inthe bylaws or to increase the capital. The Board of Directors can
 
authorize expenses higher than 5,000,000 sucres, but less than twenty million;

itreviews and approves reports submitted by the Manager; and itapproves

EMDEFOR annual budgets.
 

The President of the Board of Directors and the Manager are
 
authorized to sign agreements, contracts, etc.
 

Chart I shows the overall organization of EMDEFOR. It has a
 
total staff of 42, including 13 day-wage workers. Nine of these people are
 
professionals and seven are technicians. EMDEFOR has four Departments: Pro
motion, Plantations, Research and the Administrative and Financial Unit.
 

The Promotion Department carries out the promotion of plantations

inareas where people are interested inplanting trees or which are considered
 
of interest by EMDEFOR. Ithas responsibilities inforestry training for the
 
rural people. It isthe Department incharge of obtaining the agreements and 
compiling documentation for all contracts, which it prepares with the assist
ance of the Plantations Department and the Legal Advisor. 

The Plantations Department is incharge of the nurseries and 
seedling production. After studying and defining the areas to be reforested,
't implements and monitors the evolution of plantaticns. This department is 
also Incharge of plant protection and Itmanages the nursery and plantations
ingeneral. 
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The Research Department plans, implements, evaluates and coordi
nates with other Departments, MAG, ESPOCH and others, the research activities
 
that are considered of interest for EMDEFOR.
 

The Administrative and Financial Department provides ser
vices regarding personnel, administrative and financial functions, procure
ment, general services, etc.
 

The general procedure to establish plantations starts with the

promoters'visits to interested campesino groups. The Promotion Department has
 
prepared several slide shows with Spanish and Quichua scripts and uses the
 
radio services of different stations to announce visits. 
 The Promo- tion
 
Department also prepares the necessary documents for the Legal Advisor and
 
coordinates the preparation of contracts and with thr Plantation Depart- ment,

the organization of the work.
 

The Plantations Department then carries out, with the campesino
group, the plantation and it is incharge of the monitoring and control of
 
pests, diseases and other dangers.
 

EMDEFOR has signed agreements with PNF, CREA and ESPOCH for dif
ferent purposes. A specific agreement will be signed with PNF as part of this

project for reforestation with pines inabout 1500 hectarec. including 500

where some species trials will be tested as well as agro-and on-farm forestry

combinations.
 

EMDEFOR has shown itself as a very active and dynamic institu
tion. During 1981, the Promotion Department signed agreements with communi
ties to reforest 6,126 hectares of which plantations have been established in
 
2.857 hectares. (78% inChimborazo, 20% inBol§var and 2% inTungurahua pro
vinces).
 

The general econonic situation of Ecuador has also affected
 
EMDEFOR and this enterprise is looking for funding from several sources. It

has requested a loan to 1DB but other priorities determined by the GOE have

delayed the submission of this request until 1983. 
 The project, as mentioned,

will finance part of EMLEFOR's plantations and on-farm forestry activities
 
through the agreement with PNF. On the other side, training offered is also
 
open to EMDEFOR professionals and technicians and some of the technical
 
assistance will also benefit EMDEFOR.
 

c. Ruril and Regional Development Agencies.
 

The Integrated Rural Development Secretariat (SEDRI) was legally

established In late 1980 to plan and coordinate the implementation of 17 area
 
specific projects listed in the GOE's five year development plan. The areas

involve some 700,000 rural poor and are distributed throughout Ecuador. In
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addition to A.I.D. assistance for the IRD projects of Salcedo and Qu§miag-

Penipe in Chimborazo Province and Jipijapa inManab§ Province, IDB and IBRD
 
are financing the implementation of other selected IRD projects. Also, FAO,
 
OAS, and IICA are providing technical assistance for some of the IRD Projects
 
still in the study stage. The GOE's IRD program represents its single most
 
significant effort in rural development. SEDRI is a part of the GOE's Office
 
of the President.
 

Its h2adquarters staff consists of approximately 25 professionals
 
from varying disciplines. Its field offices are staffed by individuals on
 
loan from the different line Ministerles or other technical agencies. SEDRI
 
functions through operating agreements signed with various collaborating
 
public and private organizations. SEDRI focuses on campesino organization and
 
participation inmaking better use of natural resources and the productive
 
infrastructure and services offered by the various GOE ministries and technic
al entities. SEDRI also administers the national IRD fund, FONADRI, for fi
nancing investments and operations at the field level. FONADRI has only re
cently become operational.
 

Furestry and reforestation activities are essential elements of
 
most of the IRD projects. Many of the field demonstrations planned by PNF
 
under the project will be carried out in conjunction with SEDRI. The two en
tities will onter into agreements in which PNF will provide technical assist
ance, and seedlings, and the SEDRI mechanism will provide extensionists to
 
work with ind vidual communities within an overall IRD context.
 

In idditlon to SEDRI, there are a five regional rural development
 
orqanizations that receive GOE financing (and in some cases international aid)
 
and are interested in expanding their forestry activities. These are:
 

CEDEGE - Studies Commission for the Development of the Guayas Basin. 

CREA - Center for the Economic Rehabilitation of Azuay, Ca]ar, 
and Morona. 

CRM - Center for the Rehabilitation of Manabi.
 

INCRAE - National Institute for the Colonization of the Amazon 

Region.
 

PREDESUR - Regional Program for the Development of Ecuador's South.
 

Most of these have some kind of large investment ;n infrastruc
ture works (either hydroelectric generation or Irrigation systems, or both) 
which need to be protected. Some have reforestation or plantation programs 
which minut he encouraged. 

f'e., orgarizations operate with varying degrees of efficiency, 
but all are quito, dedicited to promoting appropriate resource development 
modehl, for their rvspective regions. All offer detailed knowledge of their 
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respective regions and represent potential mechanisms for disseminating PNF
 
technology and research results. 
 PNF will enter into agreements with INIAP
 
(IDAPA RTTS subproject) to work in Napo Province for carrying out applied re
search and demonstrations in humid tropical forestry, with the Industria Fo
restal Cayapas to carry out similar activities in Esmeraldas province, (among
 
other institutions) for protective foristry activities in the Paute water
shed. Other agreements may possibly be implemented with CEDEGE or CRM for Ca
ribbean pine species trials. These organizations will also be principal users
 
of the technology information generated by the PNF.
 

3. Institutional Feasibility
 

The new forestry law, which stimulated the rise in PNF's status from a
 
Directorate to a National Program, provides an ample mandate for PNF's future
 
development. 
 The project will lead to certain institutional evolution that
 
will strengthen PNF's relationships with its clients and potential clients.
 
These changes in operational approach almost certainly will have to be re
flected eventually in modifications to the operating regulations. However,

the current law is quite adequate and c)nsistent with the change towards a
 
service orientation sought by this project.
 

The improved degree of autonomy PNF has as a National level Program

will provide it with a better capacity for making decisions and taking the
 
actions necessary to implement the project. However, future institutional de
velopment beyond the gradual changes envisaged under this project may prove to
 
require even greater autonomy, such as found in the several semiautonomous
 
institutes (e.g., INIAP, INERHI, etc.) attached to MAG. From time to time
 
during project implementation USAID together with the PASA advisor will review
 
with appropriate GOE officials the continuing adequacy of PNF's institutional
 
structure as its responsibilities ard functions evolve.
 

PNF's current organizational plan and staff levels are essentially

adequate for project needs, although some minor staff adjustments and
 
increments will be necessary. The project provides for the addition of
 
fifteen new positiuns in PNF's structure. Eight professionals and seven
 
technicians are envisdged who will have specific responsibilities not included
 
in the current PNF program. Of these, four professionals will work in
 
research, training and information management;two forest engineers and seven
 
technicians will assist in field demonstrations activities; and two
 
professionals will work full time in the delimitation and management planning

of protective forests. rhese are considered necessary additions to PNF's
 
personnel and represent less than 10 percent of the present professional and
 
technical staff. 

Ecuador's recent devaluation further clouds the economic forecast for
 
the country. Indications are that the GOE will have to increase its current
 
austerity measures. All efforts will be made during Project Agreement i;.go
tiations and implementation to insist that GOE funding for the new positions
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will be assured. Nevertheless, the project agreement will have enough flexi
bility to authorize the use of up to $100,000 of the unprogrammed contingency
 
in loan funds to assist in covering the costs of new PNF personnel on a de
clining scale.
 

Changes in the overall organization and increases in staffing posi
tions are minimal because PNF will expand its operations largely by working
 
through other institutions, and by reassigning functions of its personnel to
 
provide support services to these institutions. By imiproving PNF's capacity
 
to provide services valued by its clients, its organizational capacity as a
 
development institution will be strengthened. As described in the preceeding
 
section, there are a number of clients and potential clients at the community
 
level that need PNF's services.
 

Training and research will be key elements in reshaping PNF's institu
tional style. Although PNF has good physical facilities for training and re
search in Conocoto, it has not institutionalized an in-service training capa
city nor has it fully utilized the installed research facilities. The project
 
will insist in the assignment of a full-time training director to administer
 
all training. In service short-term training for members from the technical
 
de- partments will be emphasized.
 

The range and depth of PNF's research will be expanded significantly
 
by working through other participating entities. Even when a specific re
search activity is expected to focus narrowly on a technical concern, a
 
broader learning experience concerning overall acceptability and appropriate
ness is likely to occur since the participating entity usually will be working
 
closely with a campesino community. The results of these efforts will be fed
 
back into PNF's programming and training processes. Thus, the project will
 
help to establish an institutional learning tapacity.
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Province Su-Program Appointment Daily Wage 
Prof. Tec. Adm. Service Sub-total Sub-total Total 

Bolivar Forestation 1 2 3 8 11 
Sub-tot 1 2 3 8 11 

Cajar Forestation I I I I 
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Sub-total 

Gal~pagos Natural Areas 
Sub-total 

Napo Forestation 
Operation 
Natural Areas 

Sub-total 

Pastaza Operation 
Natural Areas 

Sub-total 

Morona Natural Areas 
Sub-total 

Zlmra Operation 
Sub-total 

Prof. 


1 

1 


1 

1 

2 


2 

2 


1 

1 

2 


1 

1 


Tec. Adm. Service 
Daily Wage 

Sub-total Sub-total 

1 
1 
2 

1 
2 
3 

13 
1 
14 

I 
4 
5 

2 
5 
7 

12 
8 
20 

6 
6 

1 
1 

9 
9 

51 
51 

3 
4 
7 

4 
5 
9 

7 
2 
4 
13 

1 
1 
2 

1 
1 
2 

1 
2 
3 

I 
I 

I 
1 

2 
2 

3 
3 

2 
2 

Total
 

14
 
3 
17
 

14
 
13
 
27
 

60
 
60
 

7
 
6
 
9 
22
 

2
 
3
 
5
 

I
 

5
 
5
 

mM 

0C 
C 



A
N

N
EX

 
IX

 
P

age 
16 

o
f 

16 

,r(I 

4 -rnr

'44 

1 44J 

4.4 

: 
.,-(U

 

.,-

-
4 

.,4 

r 

oo 

N
N

 

4.) 4J' 

* 
54 

L
I) 

'4-4 

"4
 

"4
 

4A
 

0 



Province 


Los R§os 


Sub-total 


El No 


Sub-total 


Gal@pagos 

Sub-total 


Napo 


Sub-total 


Pastaza 


Sub-total 


Morona 

Sub-total 


Zmora 

Sub-total 


Sub-Prograi 


Forestation 

Operation 


Forestation 

Operation 


Natural Areas 


Forestation 

Operation 

Natural Areas 


Operation 

Natural Areas 


Natural Areas 


Operation 


Prof. 
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1 
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1 

1 

2 
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Daily Wage 
Tec. Adm. Service Sub-total Sub-total Total 

1 1 13 14 
1 2 1 3 
2 3 14 17 

I 2 12 14 
4 5 8 13 
5 7 20 27 

6 1 9 51 60 
6 1 9 51 60 

7 7 
3 4 2 6 
4 5 4 9 
7 9 13 22 

1 1 2 
1 1 2 3 
2 2 3 5 

1 1 1 
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District Offices 

Prof. ITc. kim. Service Sub-total Daily Wage Tbtal 

Totals 
 38 104 3 6 151 566 717
 

District and Headquarters.
 

Totals 
 68 122 21 
 21 232 600 832
 

District Offices. 

7Ttals by Sub-Program Prof. Tec. Adm. Service Sub-total 

Forestry 16 38 1 55 360 415Cperation 11 38 
 1 4 
 54 71 125
Natural Areas 11 26 1 2 40 112 152Research 
 2 2 33 25 

Totals 
 38 104 3 6 
 151 566 717
 

Source of Data: Operational Plan 1982. 
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INITIAL ENVIRONMENTAL EXAMINATION
 

Project Location: 	 Ecuador
 

Project Tit] c: Forestry/Natural Resource Management 
(518-0023) 

Funding: 	 FY: 1981: Loan $6 million,
 
Grant $1.5 million
 

David M. Songer, Rural Development
lEE Prepared by: 

Assistant,
 
November 6, 1980
 

Recommended Threshold
 
The USAID Project Committee has under-
Decision: 

taken a complete Initial Environmental
 

Examination of the potential impacts of 

the propor-ed Project and I as arrived P, 
a recommendation for a Negative Determi

nation. (See i3ection entitled 	"%xacina

tion of Nature, Scepe, and Magnitude of 

Envi.onarental Impacts" and the "Thresh

old Decition Recommendation" subsection 
thereunder).
 

Mitsion Director'"
 

Concurrence.:
 

,/.;.
I /.,, ,.,/,/-

ohn A. Sanbrailo
 

eepr.sent,tive 
USAID/Ecuador
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Examninntion of Naturn, Scope, and MnnJtude of Einvironmonta Impacts 

Description of Project
 

The Project is in furtherance of USAID's sector goal to begin a sustain

able _procesa_ ._,f orcstry/natural.ret ource,management thaL benefit
!wil." 


Ecuador's rural poor through increanod income, employment, and improved
 

quality of life. The Projoct will establish and support institutional
 
cooperation and coordination nimed at achieving the sector goal, Proj

ect activities will include institutional strengthening, forestation,
 

soil conservation, improved agricultural practices, and the involvement
 

of cLampsino organizations.
 

This Project will be implemonted at the national level through National
 
Development Council (CONADE) under the auspices of the office of the
 

Vice-Prosiden.. Through the Project USAID will provide technical as
siatance, trainiti,, and some hardware for the establishment and coordi

nation of the OE's natural, resource management activities.
 

,Under the Project selected areas of the central Sierra and the coastal
 
province of Mani•,h will be reforested. In areas doemed not appropriate
 
for forest cover, alternative typos of ground cover'will be experimented
 
with and established. Small farmers in the Project areas will be ex
posed to conservation-consc ious cultivation practices.
 

7Discussion of Environmental Impacts ,, , 

.,any of the Project activities will have no environmental impact. These
 
fall primarily into the insti.tution building and training category. The
 

activities that can be expected to have environmental impact, such as
 

.reforestation and soils work, will have a net positive effect.
 

iOno of Lho Project activities will be oxperimontation with various tree 
and ground. cover npacie. To the extent that new species are introduced, 
it is possible to also introduce now posts and plant diseases. It is 
expected that the research conducted on now species'will take this factor 
into consideration and, therefore it will not becoma a major problem. The' 
Project will uilco seek to establish plantation forestry operations over 
largo areas. Tho primary species under consideration for this are pine 
and eucalyptus. Although pine and otialyptus,are not native to Ecuador, 
neither are they recent introductions. There have not been major disease 

,or pest problema with uithor pine or eucalyptus thus far. Neither 
species, however, has boon planted in large concentration at lower 

* 	 altitudes, and it is possible that tha grouping of a single species 

over hundreds of contiguous hectares will create an environment for 
pests and dioeases that heretofore did not exist. If this is the case, 

then the possibility of the field use of pesticides will exist. In any 
case, even with the considered use of pesticides, it is felt that the 
net environmental impact of the plantations will be positive. 
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Another ,i!;siility is Li"aL the existence of iorcl;i plantaLions will 
contribute road construction. It is not felt, however, that this
 
will have a negative environmental impact because roads already exist
 

in all these areas.
 

Therefore the most likely course of action will be road improvement 
(surfacing, leveling, etc.), rather than clearing of new land for 
initial construction.
 

The Project will also sponsor work with small farmers on soils man
agement. This will take the form of demronstration sites showing the 
advantace:; of such techniques as co,tour plowing. These techniques, 
when adopted, will reduce soil erosion, stream and river siltation, 
and watersho.d degradation, and therefore will have a positive environ
mental impact.
 

Thr(:!,1.o1d F.ci,:-ion -RicoT-..ndation 

After an.,iyzinj; tl.e various areas of potential environmental impact 
and coiiiuring thtL natu:e of the, Project , USAID concludes that in 
tho,;e are;,; where impact is expected under the Project, such impact 
will likely either be po.;itive or will have a net positive impact, 
USAID ther:fure reconuzends a Negative Detcrn:,ination. 
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IM1'ACT I I':TI (FICATION A.D rVAI.AT{r ON FOM 

impact Identi
fication and 

Impact Area3 and Sub-areas Evaluation * 

A. LARD USE 

1. Chan-ing the characLar 	 of the land through: 

a. 	 Increasing thee population .. ..... 

natural retources . . .+ . • * + 
b. 	 ExLracting 


. •
c. 	 Land clearing. ............. 


. . . . . . . . . *I +
 
d. Chr.i.n 	" !o' ! chi.racter 

. • . *! +2. Altering utr,:l defeinse ........ 


3. Forecico;;i, ortIant uGC" . . . . ... 	 _ _ 

4. Jeopardiziag in.-n or his works . , . .	 . . . . _ 

5. Other 	 fa.ctor:; 

B. WATER 	 QUALITY 

• 	 11+1. 	 Phyt;ic.'al itate of water . . . • 

& a .. . . * • N 
2. 	 ,1ahe:ai,( biological st.ttca . . 

. . . . . * * .. . . . +3. Ecologc,.ic ,1b.lvxo . .	 . 

4. Other 	 lil ctur:. 

0 0 5 0 0 0 0 	 5 0 S 0 
S o * * e * .	 . . . 0 * 

__0 0 0 0J I0 5 O 	 0 •_0 _ _ 
0 5 0P 9 0 9 0 	 0 0 0 0 0 0 O 

SThto follow'xnr aynboln are ueod: N - No onviroiental impact 

L - .ittlo enviro, ,nr.ntal impact 
X  R1.rat,.ae~nvirnsut.ntal impact 

It-
U -

)I eviv ronnontill impalct 
lin."ii.nwi vnvironmcnal impact 

http:Ecologc,.ic


IMPACT IDENTIFICAT:ON AhD EVAI.UATION FORM 

C. ATMOS1'1LERIC 

1 Air additivc . . . . . .. .. . . . . . . . 

2. Air pollution . . . . . . • . . . . . . . * 

3. Noise pollution . . . . . .*0 0 * * 

4. Other factors 

* . 
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D. NATURAL RESOURCLS 

1. Diversion, altered use of water . . .. 

2. Irreversiible, inefficient, commitments 

3. Other factor, 

. . . . . . 

_ 

_, _ 

E. CULTURAL 

1. Altering physical symbol& ..... 

2. Dilution of cultural traditions 

3. Other factor:; 

* 9 . . 9 
• 

9 9 . . . 9 9 9 5 9 9 
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9 9 0 
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F. SOCIO"CON;OMIC 

1. Changen in economic/employment 

2. Ch.,.r,t" in popul.tion . .. . 

3. Chaitj-en in culturil patterna . 

4. Other factort. 

. 
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, . . . 

. . , 
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IMPACT IDENTIFICATION AND 	EVALUATION FORM 

G. 	IEALTI 

. . . • . • . . • . !t++
1. Changing a natural environment 

2. Eliminating an ecosystem element ... . . . . N 

3. Other factors
 

H.. GENERAL
 

. • , N 
. .. P.. * e. .1. 	International impActs 

. . *. . . . . . ° ,* • . N 
2. Controvernial impacts 


3. Larger program impacts . . s. #, o , . . • . M + 

4. Other factors
 
S.l
 

o. 9 9 5 0 0 0 0 9 9 9 n 

1. OTHER POSSIBLE IMPACTS (not listed 	above)
 

0 0 9 9 9 0 9 o 4 0 9 
* 4 0 0 4 S 9 0 0 9 5 9 9 	 0 9 S 9 

Sao attached "ExAination of Nature, Scope, and ?arnitudo of Environmental 
IMpact A." 


