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I Executive Summary and List of Recommendations 

A.E:.ecutive Summary 

This report evaluates the technical feasibility of 

ac:tivities proposed by USAID for inclusion in a $16.2' 

million project amendment which would extend the scope, level 

of funding ard LOP of the current Pakistan Forestry Plannin. 

and Development Proj.-ct, (FP&D), (391-0481). 

N1il 7 activities evaluated are recommended for inclusion ir 
he project amendinen t. 

Five of the proposed activities represent extensions of
 
existing project components and two activities are new 
components. The activities are listed below by project 
:oimponents as defined in the USAID project amendment concept 
paper. Costs shown for each component indicates additional
 
USAID funds required in the amendment. 

COMPONENT ACTIVITY 	 COST
 
$ ( 00°'s)

and
 
I. Institutional 


Manpower Development
 
a. 	Construction of provincial
 

training facilities 1465
 
b. 	Construction of a women's 

hostel 250 
2. Farm and Energy
 
Forestry Research
 

a. 	Construction of research
 
facilities, training and
 
technical assistance 4157
 

3. Farm and Energy forestry
 
Operational programs
 

a. Sind demonstration program 2503
 
b. Punjab demonstration program 3966
 

4. Operational Program
 
Subgrants 1200
 

5. Integrated Forestry­
watershed demonstration
 
(Murree-KahutB) 	 2429 

Contingency 	 300
 

Total $16270
 

3ind and Punl iai Dnrmonsrations 

Currently operational farm and energy forestry activities 
addres.ing deforestation and rural energy problems are being 



implemented on private lands in the barani, on private 
irrigated lands in Baluchistan and on government lands in 
Sind. The Proposed Sind and Punjab demonstrations will extend 
on-farm forestry activities to irrigated private lands (6600 
acres in Sind and 190) in Funjab) increasing the 
demonstration effcat and fuelwood produc-tion impact of the 

project substantialy. In Funjab the project will include the 

22 canal-irrigated districts and ercompaos about 19,000 farms. 
In Sind the project will bo implemented in the districts of 

Sanghar, Jacobabad and Khairpur and includ about 5250 farms. 

Outreach, training and nursery production programs are the 
principal activities in both damorcLra Ciana. These operational 
sceal demonstrat1ions will be implemun tcd in both proviices by 
the provincial forestry departments. Tie agroforestry models, 
designed for on-farm use, aie ba.;ied largely on existing 
technology and reflect current spe:Les preferencts and 
planting practices of some farmers in the region. These models 
will produce varying mixt ures uf foulnwuod, fodda r , pou n d 
small timbers Economic analysis of ticeie models sugges a that 
attractive rates of '-uturn can be obtained from smal wandlots 
and linear plantations on marginal agriculture lands. WK,,m,,C 

uparticipation in the proj at will b eiIcoura,.]ud through 
recruitment of Forester's wives Lo bo trained and work with 
tWeir" husbands aq out reach pec isliq t and through income 
generating opportunities made available to farm wive's 
producing tree senudlings in home nurseries. 

nteratod Forest-Watershed Management Dumons:ration in the Murree-
Kahuta Region 

-The proposed Murree-Kahuta (M-K) demonstration is designed as 
an operational scale demonstration like the previously 
described Funjab and Sind components. The M-K demonstration 
will encompass 8034 acres in 5 subcatchments and include 2678 
acres of private land and 5356 acres of public land. These 
aa:chments contain 22 villages and 06,000 inhabitants. It 
m::tunds the reforestation and rural energy initiatives ongoing 
in the currei t project and adds emphasis to the Mission's 
anvirornme, C'al .initiati'e by addressing the twin watershed 
,nar an cnchnt pr-oblmna n f soil erosion amid slope stability. The 
proju ct will bw i u Iriented by the Mlur're--Kahuta Development 
,Authority, a ino,_ ',, formed pro'virncial org an _ ation, given broad 
powers by the Government oa Funjab to coordinate developmoen 
in thme region. Projuc:t activitis will include training, 
outreach, nursery produ tion and treatment of curosion anJ 
. in ,,: I:;bhi 1.liy lm'nbl mciliausing ,.egut,t.-ik im, and minor s.t:r-uctural 

worls m.uch a.s dit cnc * choc.:l:dams etc. /Agr fore- try systems3 
emphcasizing fuelwood, fodder and small Li:mber productioil have 
been combined wi th wa tLrshed rel abi Ii taLion muasures in 
illustativo modulo. for both publii land and privaLi farm. 
These mode 1 applie d to ubstaiLi al pir tion of the 
sUbcLa rcimei Cs ii 11 ha'e,'a sign if icaCt impamc t on overall 
fuelwood productivity and wa ersh.cd stability. An economic 



evaluation of these models shows their internal rates of 
return to be low, less than 2.5 percent. This is a result of 
the $120.00 per acre watershed rehabilitation cost included in 
each model. Given the environmental objectives of the 
demonstration, these would seem accept.ible. In the same manner 
as described above in the Sind an F',.nj ab demonstrations, 
women's participation will be encouraged {in the -K program. 

Construction of Provincial Training, and Rsearch Facilities and a 
Women's Hostel at FFI 

Institutional and Manpower Development 
are important as-pects
 
of the present project and need to be emphasizeud in the
 
project amendment.
 

Carv.truction of small I0-scientist forestry research
 
lo Loratories in the provinces of Sind Baluchistari and the 
provision of additional technical assistance and conmodities 
to all four provinzes Eand FFI will add badly needed additional 
capbility in the area of fore,-try re,..urch. EBoca (se of the 
s.i ror t..ge of well troiried fores try siL: £en Lists and the proposed 
development of new faci Ii tie, the long term tr'aining 
componen t for" adv, nced degrees has also been augmented. The 
11 advanced degree recipienits programed under the current 
project are insufficient in numbers and skills to meet the 
research needs and goals ostab, iihed tinder the project. 

Provincial training programs" needed for the cur rent and 
proposed operational components require improved facilit,_'es, 
and additional commodities to give the outreach program 
personnel adequate inservice training and motivation. Hostels 
arid small c lasSroom centers wi 11 be corstruc ted in 
Baluchistan, Sind and Punjab provinces to provide the needed 
capability and 
lend focus to the inservice training programs.
These facilities will permit the delivery of quality outreach 
training programs to the project personnel on a continuing 
basis throughout the- LOP. Skills learned/enhanced in these 
programs, e.g. communication., nursery management. ex:tension 
methods, and the opportunity to share ideas and provide
motivation arm critical toa the overall project success. 

Opporturni. ties For women wqi 11 be enhatnced in the proj oct'" 
opera I: ina 1 c:omponen :o by the rr2L'uriteen t of women for-es Lors 
to serve as outreach speciElistS and by the provision of money
generating activities uch ais seed ling produc tion in home 
muserie:. Opportunmities for pro fes' onal 1y trained women 

p:resen L:ly now occur primarily in the a,a of research where
thcy serve as .3cien.ti.sts or laboratory wot ens. To encourage 
consideratiorn n enlarged roles for Pa1:istani women,
specifically as forest: officers, a i5--person hostel will be 
cn.5 tt-uc ted on the PF I cainpus for th e;::c lusivue USC of women. 
Womi-:n research workers and foreign female s tutden ts now 
attending PFI wi 11 be the initial bone ficiaries of this 

http:3cien.ti


initiative. Eut it is hoped that toe provision of Culturally 

acceptable housing, providing a high degree of personal 

security will, remove one of the impediments to recruitment of 
professional women in forestry. 

Orperation Frogram Grants to NQO/FVOs 

Operational Program Grants (OF*Gs) offer an opportunity to 

encourage NGO/PVOs to address environmental concerns 

complimentary to USAIDs program objectives. A stratified 

survey of 10 PJGO/FVOs in Fakistan suggests that there ere 
for work in theorganizations which have potential 

but most hiave limitedenvir onmon tal-onservation field 
wi ll seek to worl: wi the:,perience. This OF'C component 

interested NGO/FVOs usEing the TchrIical Assistanco Team and 

providing initial short-term technical assistance Io prepare 

grant proposals which after USAID review would be iniplemented 

by the grantee. This component will broaden the scope of 

under the project.environmental issues which can be addrussed 

I mp l em-ni l: ati on 

Support for the above activities w.JoIld be provided by Lh 

technical assistarfce t'2am. The pr'5sQnt team would require t.o 

additional lung-term expatriot pmrsonnal and 2 Pakistani 
nat iona ls. 



B. -List of Recommendations
 

Component 1: Institutional and Manpower Development
 

A. Women's Hostel
 

for the Pakistan Forest
1. Construct a hostel women at 

a culturally acceptable
Irstitute (PFI) to provide 


residence (a) to encourage the recruitment of women
 

into the professional forestry officer cadre and (b)
 
for womenprovide comfortable and secure housing 

and foreign women students nowresearch workers 
enrol led. 

2. Assure that the hostel can effectively serve the
 
needs of women for privacy and security, by requiring a 
covenant providing for the e::clusive use of the 
facility by women students, enployees, visiting 
faculty, or guewts for a period of 10 years or more or 
until USAID agrees to a change in usage. 

1. Utilize the services of a woman architect in the 
planning and design phase of the project construction 
of a women's hostel will complement other efforts to
 
improve the professional education of forestry
 
officers. It will also facilitate women's use of the
 
additional classrooms proposed for construction to 
enhance inservice and other. training.
 

B. Constrution/Improvemen: of Traininq facilities 

I. Construct a 10-room hostel and classroom center at 
or near Ouetta to provide facilities for inservice
 
training. It is recommended that the facility be a part 
of a small administrative research and training 
complex. A small 10-person research station has also 
been recommended. Location of the CCF's offices, the
 
hostel and classroom center and research offices in the 
same area will facilitate the use of operational and 
research personnel in the training program. 

2. Construct a 20-room hostel and classroom center at 
Gotwala (near Faisalabad) in the Funjab to provide 
facilities fur inservice training. This facility would 
be associated with the new laboratory constructed by 
the Government of Funj ab and won1d encourage the 
p:xr tic:ipaion of Fores : Department scientists and 
faculty from Faisa labad University in the training 
programs. 

M Custruct a 20-roam hostel and classroom center at 
Hyderabad or another suitable location. The canter 
should be nuar the proposed research facility also 



proposed for Hyderabad Csee Appendix I p. 13 for
 
further discussion)
 

Component 2: Farm and Enerqy Fore~stry Research
 

This section contains recommendations on research
 
facilities training and technical assistance.
 
Additional background on these recommendations appears
 

on pages 10 - 13 of Appendix I.
 

A. Fac.il itiesI
 

1. Baluc:histarn 

A small 10--scientist research office-laboratory comple::
 
should be constructed in or near Quetta in conjunction
 
with the CCF's offices. The small research station
 
pla ned by the GOP for Nasirabad can serve effectively
 
as a satellite station for the Ouetta facility.
 

2. N.W.F.P.
 

Additional construction for research is not recommended
 
at this time; commodity and technical assistance is
 
recommended to support the small research laboratory at
 
D.I. Khan scheduled for construction by the GOP (PC ­

1, p. 5). This laboratory will function as a satellite 
station to the NaLional Laboratory, PFI, at Peshawar. 

3. Puniab
 

A library and data processing facility for research 
purposes along with supporting commodities and 
technical assistance are recommended. The new research 
sLation just constructed by the Goverrmont of Punjab at 
Gotwala is of moderate size but ,ufficient to meet 
laboratory and office requirements for some years. 

4. Sind 

Construction of a 10-scientist rusearch laboratory is 
recommended for Hyderabad or another suitable urban 
location. New construction at Miani is not retommended 
because qf the threat of dacoits and the lack of 
adequate schools for the scientists families. The small
 
resear-ch building at Miani, now being remodeled by the 
GOP, can function as a satellite field station.
 

B. Trainina
 

1. Augment the present plan (11 trainees) by adding 20 
odditLonal tra iii:n , 10 at thu F hd level and 10 a: the 
M.Sc level. Recruitment of agricultural sciumLists 
already having doctorate level training in appropriate 



fields, e.g. extension, statistics, economics, should
 
also be pursued to increase the total number of
 
additional scientists to 30 or more.
 

2. Give priority to candidates pursuing degrees in 
social and quantitative sciences as well as areas more 
directly supporting FP & D. 

3. Establish 20 6-rnonth internships at U.S. forestry 
institutions affiliated with USDA-FS Forestry
Experiment Stations which would permit M.Sc level 
Pakistani scientists to study statistical and research 
riiothods and participate in operational research 
planning and reviews with fellow US scientists. 

4. Provide at least 5 workshops for 40 or more
 
scientists in such areas as applied economics, rural 
sociology, and outreach, as well as in computer
modeling and statistical and economic analysis. 

C. Technical Assistance
 

a. Provide 8 scientists for 1.5 months each to work 
with Pakistani counterparts to develop and deliver 
workshops on social science and quantitative research 
methods.
 

1. Provide five 2-scientis.t facility planning teams to 
FFI and the 4 provincial research stations. 

2. Provide support for graduate research and return 
travel to Pakistan and provide a consultancy for their 
US advisors to visit the student's home research 
ins titution. 

D. Coimodities 

Provide:
 

1. 10 additional vehicles to facilitate scientist
 
access to field plots.
 

2. 12 additional computers to encourage use of 
quantitative methods in research design and analysis. 

3. library equipment and technical publications to 
p';armnit scientists to keep abreast of developments in 
the.r fields. 

4. furnishing-v for new laboratories to permit state-of­

the-art o per. n tas. 

CompnenL 3: Fairm & Enera, Fore.stry__Operatons. 



A Sind 

1. A forestry demonstration project on irrigated
 

private lands in Sirid is recommended to show 	 the 

economic and biological feasibility of silvicultural
 

systems producing fuel wood, -fodder and other 

specialized forest products for established regional 

marlke ts. 

2. 	 Silvicultural systems detailed in Appendi:' I are 
forrcommended as a ternative cropping systems 

farmland where (1) water for irrigation is limited so 

that a farmer's entire acreage cannot be put under 

and (2) soils are marginal foragricultural crops 

agricultLIral production. 

3. The project area Should be limited to the distrits 

of 	 Sanghar, Jac:obabad and .1hai rpur and encompass 

acres of private irrigated farmland.appro;:imately 6600 

4. A minimum of 5250 farms in 210 (10 percent) villages 

the three districts should be included inthroughout 
the demonstration. This is about 2.5 percent of all 

farms within ir-rigated districts. Plantation sizes 

should ncminally range from 0.5 to 1.5 acres. 

5. Farmers meeting predetermined qualifications 

(interest, land and water avai lability) should be 

provided with appropriate technical information and 

free seedlings and encouraged to ' adopt one of the 

plantation models illustrated in the preceding 

analysi.s. The primary incuntive for participation iln 

the program Fhn)uld be the articipated return from the 

sale of the crop, not "upfront" subsidies in the form 

of materials or services provided. 

6. The pr-Ijec: t slc Ild be implemented by the Sind 

Forestry Dm:par tan t in an ou tro-lch program. A 

substan tial training prog rain is recommerided for 

f ore~stry personncl1 to enhanc-e organi zationa 1 

canmunication and ot-hur outreach skills. The Department 
shL)uld be eiiCOuraged to adopt the use of husband and 

wife farm forestry teams as a mechanism for reaching 

farm wives. USAID should underwrite the per diem costs 

of training the new female farm foresters. Motorcycles 

or scooters should be provided to as many farm 

for'est:rs as possible to increase their efficiency and 
o F fr-: t. 'ene s• 

7. On-farm seedling prioduction by farmer's Wives should 

be! ,-:ncouragc.d as a means of providing supplemental 
r 

i,:i.,, for arm f i lis . Thu Foret try Depar tmon t 
should provide tr'aiiirg, supplies and guarriteud sales 



of seedling production to encourage this private sector
 
participation as a part of the outreach program.
 

8 Alternatives to traditional 
 methods of planting
 
seedlings, such as direct seeding, should be studied
 
immediately. Direct broadcast seedling methods now used
 
by farmers planting hurries appear to have been 
effective and certainly have economic merit.
 

9. Responsibility for coordinating the previously

proposed research program, training activitics and the
 
above described operational program should rest with
 
the CCF, Sind.
 

10. Motivators should be employed to increase the
 
spread effect of the program and to enhance the
 
communication impact of the outreach foresters. The 
motivators should be paid a monthly wage for about a 2­
year period.
 

l. il J %t 

1. A forestry demonstration project on irrigated
private lands in the Punjab is recommended to show the 
economic and biological feasibility of silvicultural 
systems producing fuelwood, fodder, small timbers and
 
raw materials (leaves) for sericulture.
 

2. Silvicultural systems based on small woodlots or
 
line/courtyard plantings are recommended 
 for farmland 
wher (1) soils are marginal for agricultural 
production due to salinity and/or waterlogging or (2)
lands are not currently in productiron. 

3. The project area should include the 22 canal­
irrigated districts and encompass approximately 19800
 
acres of private irrigated farmland.
 

4. About 19,000 farms in 1900 villages throughout the 
irrigated districts should be included in 
 the
 
demonstration. This is about 1.0 percent of all 
farms
 
within the irrigated districts. Acreage should
 
nominally range from 0.5 to 1.5 acres.
 

5. Farmers meeting predetermined qualifications 
(interest, land and water availability) should be 
provided with appropriate technical information and 
free seedlings and encouraged to adopt one of the 
plantation models illustrated in the preceding
analysis. The primary incentive for participation in 
the program should be the anticipated return from the 
sale of ti? c:rop not "upfront" subsidies in the form of 
materials or servic:es provided. Rewards in the form of
prizes for the basi: quality seedlings, the greatest or 



fastest rate of tree growth etc. as used in the
 

Punjab's previous plafnti1g programs should be continued 

for both incentive and publicity. 

6. The project should be implemented by the Extension 

and Publicity Wing of the Punjab Forestry Department as
 

an outreach program. While prsonnl in the Wing have 

experience in outreach, additional training is 

recominended to further enhance organ iational,
 
zommunication and other outreach 
 skills. The Department 

should b: strongly encouragced to acopt the use of 

husband and wife farm forestry tuam'5 as vehicles for 

reaching farm wivus. USAID should underwrite the costs 

of recruiting and training the new female farm 

foresters. Motorcycles or scooters should be provided 

to farm foresters to increase their efficiency aid
 

of fec tiveiesL5. 

7. On-farm seedling production by farmers' wives should 

be encouraged as a means of providing supplemental 

income for farm families. The Forestry Department 

should provide tr'airing, supplies and guaranteed sales 

of seed ling production to encoUrac~e this private suc tor 

participation as a part of thO outreach program. 

8. Special care should be taken to assure the 

production and distribution of vigorous young 

seedlings. Older, larger, planting stock is frequently 

less vigorous and certainly more costly to produce. 

Farmers should be encouraged to try closer- spacings 

(consistent with economics of seed I ing costs) to 
enhance the i'uelwood volumes resulting froi thinnings. 

9. Responsibility for coordinating the previously 

proposed research program, training activities arid the 

above described operational program should rest with 

the CCF, Punjab 

10. Success of this project will -oerate substantial 

tivew vol,.tnc , af faro Ast prodLictis. Fat ,iers will he seeking 

marklets aIII distribution chonnel within a few years. 
AIrid they will be seloking to f.11 the mari::ets for the 

higher value produrts. Based on experience in o 'he r 
coun tries a's mut:h1 as 50 p:-.rc.n I:of the tinber volLmiles; 

produced may go to the smal I timber, pole, pul pwood 

etc. markets. ItV is imperative that thUse markets be 
aialyz.d aitci developed early in the p-ogram s.i that the 
momesontum e. tabii shld in the ou (:roe _'h :i pI-roduc t ion 

phase is nol lost due to laCl: of (trlkt-?t opportunity. 
E;ploitatiun of farmer's in a gluti:tel buyer's iari ket is 

Uru r(2 ir)cie for fai lure. 

.11. tie d b. F.?memployedp tui inc rease tiletivtoe"; 


spread Pf i'ec. L of the program a n d to erhance the 

i 



communication impact 
of the outreach foresters. The
 
motivators should be paid a monthly wage -for about a 2­
year- period. 

Component 4: Operational Proqram SLbqrants 

I. Operational Program Grar L's (OPGs), or ,Zuigrants to 
pr omote fore:3L conservation prac tices and public
iwareness, are recommended for inclLI-3ifln in the project 

aendnen t. 

2. The grant program should be overseen by the 
Tehinical Assistance Team (TOT) with the bull:: of the 
effort provided by the grantee supplemented by short­
term technical assistance, as necessary, in the design 
phase. 

3. TAT e;;pertise shoLIld be augmen ted on a short-term 
basis with zin individual who has extensive experience
in working with NGO/F'VOs and preferably knowledge of 
environmental issues and organizations in Pakistan. 

Component 5: Murree-Kahuta Inten rated Forest Watershed 
M.anageimn t I)',ons tration. 

1. Integrated forestry-waterlhied management 
deinonstrations should he implemented on 5 
subcatchments, totaling .Gj34 (2678 privaL'e, 5356 
public) acres , in the rUree-Kahuta area. This includes 
3 watar'sheds in Ilurree and 2 in Vahuta. 

2. Demonstration programs should be implemented only on 
subcatchments where the probability of major slope
failure is small and the residents show willingness to 
participaite in substantial numbers (50 percent or 
more) . 

3. An analysis of slope hydrology and stability and 
a
 
coiprehet-wnsive rehabilitation 
 plan should be made for 
each .catc:Laent prior to the initiation of 
coiiserv ,tioiactivities. 1 he analysis and the plan

Sho1-ulId : 

a. deLermine the general extent of soil and slope
 
stability, hydrologic and land 
 use problems.
 
needed treatments and their 
probable e'rfectiveness
 
and
 

b. e-itimtiLe the willingniess and ability of farmers 
and unisoI cOunL:ils to participate individually and 
,-ollet:Lively iii tihe program. 

4. Soil and slope stabilization measures in the for of 
revegetation and minor structures should be applied to 



reduce existing and potential damage within each 

catchment.
 

'should be implemented by the
 

The Authority
 
5. The demonstration 


Nurree-Kahuta Development Authority. 
a staffing planshould as a condition precedent develop 


showing that appropriate numbers of staff can be
 

obtained from cooperating agencies or by direct hire.
 

to free technical assistance and
6. Limit incentives 

seedlings and up to 10 fruit trees per farm or, in 

Model 2, one or two stock reservoirs per village.
 

7. Include income generation opportunities for farmers 

wives through home nursery production programs. 

women in the operational program (by
 

wives of Forest Department Foresters
 
0. Involve 

recruiting the 


foresters working 
 as
assigned to the program) as 

outreach specialists. Provide per diem costs for women 

forester trainees. 



II. Introduction
 

The purpose of this report is: to evaluate tne technical feasibility

of various activities or components proposed by USAID for inclusion in a
 
,roject amendment which would extend the scope, level of funding and LOP
 
'ifthe current Pakistan Forestry and Development project (FP&D) (391-0481).
 

At the suggestion of the Mission, the report has been organized by

project components as presented in the Mission's concept paper.

Components 1-3, Institutional and Manpower Development, Farm and Energy

Foresty Research and Farm and Energy C-erational Programs are part of the

existing FP&D project and activ.ties discussed under these headings are
 
viewed as complimentary extensions of the current 
program. Components 4
 
and 5, Use of Operational Program Subgrants and Integrated
 
Forestry-Iiitershed Management Deronstration in Murree-!ahuta, 
 are new
 
initiativcs. If implemented, they would compliment the current project

activities and increase the breadth of environmental protection issues
 
which could be addressed.
 

The report utilizes information and reccmmendations compiled by the
 
FP&D Amendment Design Team, contained in Appendixes I, II, and III.
 
Recommendations in this repcrt. are those of the Design Team Leader, Dr. G.
 
H. Belt. Appendix IV contains tabular summaries of budget and cost

information derived from the team reports, USAID and other sources. These

tables were compiled from spreadsheets using Lotus 123 and are available
 
on diskettes.
 



III COMPONENT 1: INSTITUTIONAL AND MANPOWER DEVELOPMENT
 

A. WOMEN'S HOSTEL AT PFI 

1. Current Project Activity
 

An important aspect of the FP&D project is to encourage the 
participation of women in forestry activities and mobilize 
them to help reverse the deforestation and rural energy 
problems now facing Pakistan. To date, little tangible 
progress has been made in this direction. 

2. Recommendati.ons: 

a. Construct a hostel for women at the Pakistan Forest
 
Institute PFI) to provide a culturally acceptable
 
residence (a) to encourage the recruitment of women into the
 
professional forestry officer cadre and (b) provide
comfortable and secure housing for women research workers 
and foreign women students now enrolled. 

h. AssLre that the hostel can effectively serve the needs of 
womer for privacy and security, by requiring a covenant 
providing for the exclusive use of the facility by women 
students, employees, visiting faculty, or, guests for a 
period of 10 years or more or until USAID agrees to a change
 
in usage.
 

c. Utilize the services of a woman archi'tect in the planning
 
and design phase of the project. 

Construction of a women's hostel wil compiement other 
efforts to improve the professional education of forestry 
officers which to date has included shortcourses, overseas 
training for faculty, introduction of computers, and 
assistance in curriculum development. It will also 
facilitate women's usO of the additional classrooms proposed 
for construction to enhance inservice and other training. 
,-. R- - o -Ia I C 

Rationle 

InstitLttional and marnpower deve'lopment is a key componet.': 
of the current FP&D project and should continue to be 
o.nphasied in the project e:'tension. The construction of a 
kjomen's hostel at the Pal istani Forest Institute consti l:utes 
,I small but significant step in increasing the opportunity 
for wcjomen to enter the professional o ffficer ranks of 
fc:re-1try. Further it wi I1 assist the sina 11 number of 
Fal:istani women now eiiipl1oyed by F-FI as. resec.or'ch workers and 
fareign women students now enrolled for training at the 
in. ti tu t:. Wlhi le as discu,1s3d bulow, c:onstrUction of a 
women s hostel will not remove all barriers to their 



enrollment, it could help and to
provide focus momentum 

increased involvement of women.
 

Under the proposed project extension women's involvement
 
will 
be enhanced at the local level as described in
 
component 3 by enabling farm women to earn extra 
 income
 
through the production of seedlings and recruiting the wives 
of male foresters to also be trained as foresters and work 
with their husbands as outreach specialists. Because of 
Islamic customs, male forestry personnel are restricted in 
their ability to communicate with rural women as part of
 
outreach activities. Increasing opportunities for women at
 
the professional level will provide role models for 
sub 
professional women officers and ultimately facilitate 
forestry department communication with rural women. 

4. Technical Analysis
 

The Pakistani Forest Servica has traditionally been a male 
profession since its formation after Partition. Several 
women now serve as research workers at FFI but no women 
have been trained or are currently in tr;aining as forest 
officers. While there are no legal conotraints to women 
becoming forest officers, a combination of educational, 
employment and cultural factors combine to reduce the 
opportunity for women to join the profession. 

a. Educational Reouirements 

To join a provincial forest department as an officer, a 
candidate must possess a BSc degree, pass qualifying
examinations and then be nominated by the provincial
government for training at the federally operated Pakistan 
Forest Institute located in Peshawar. There are adequate

numbers of female ESc graduates so that this requirement is 
not a problem. Physical training as a part of the MSc
 
program is theoretically a problem for women. However there
 
are women with adequate upper body strength and endurance to
 
mmet these reQquirements. But a more practical approach would
 
b,h to modify these requirements as iEs already been done for
 
w,u,,en enterj.ri th-. secur ity services.
 
h. Employment 

The required number of Professionally trained foresters is 
relatively small. There essenti-illy is no private sector 
arket for trained foresters in Pakistan ar-1 given the size 

(approimately 1200) and rate of turnovor among the current 
foderal and provincial cadre of forest officers., the public 
w: .or demamnd is 
low. Much of the recent increase in 
i orsorel las b,-ci Aaj k r'(.!S3L1t of the nied to staff prograns
supporettd by donor agecies. Thus given the relatively few 
officers nominated by the provincial governments and 
entering the PFI program each year, normally about 20.,
 

http:enterj.ri


there is no difficulty 
 in finding interested 
 candidates.
This is not surprising in a country 
with serious
unemployment and 
underemployment 
problems 
and more than
sufficient numbers of DSc degree holders, male and 
female.
 

C. Cuiture 

(1) Attitudes of Male Professionals
 

Informal discussions 
 with federal and provincial officers
regarding 
the recruitment of 
 women suggests most 
 forest
officers accept 
 in principle the concept of 
women as forest
officers, but 
 feel that 
 their recruitment is premature at
this time. Frequently raised 
 arguments against 
women as
forest officers is the 
 the need for forester officers to
travel and work in remote locations, physical demands of 
the
job, lack: of acceptance by other men of 
women in this role,
lack of facilities, lack of women candidates and the
unwillingness of 
 provincial governments to nominate women.
Some of these same officers suggest that women 
could fill
 
roles in research.
 

Discussions at FFI suggest that (i) if 
women 
were nominated
by 
 the provincial governments 
 that they would beaccommodated and 
 (2) there would probably be greater
more rapid acceptance and
of women as research officers than as

operational personnel.
 

(2) Facilities
 

The accepted standard 
for women's 
housing facilities at
Fakistani institutions of higher learning is a separatehostel for women. While as pointed out in Appendix III,
there are hostels for women at 
the Peshawar University which
adjoins FFI and in Peshawar City, these residences are "off­campus" and require 
a substantial walk 
 from FF1 toUniversity and some the
form of public transportation for access
to hostels within the city. As a matter of custom and
personal safety 
women in Pakistan prefer to
not travel
alone. As a matter of efficiency a women's hostel 
on the
PFI campus is desirable. As a matter of security in 
an area
which is virtually an armed camp as a result of the war in
Afghanistan and the heavy influx of male combatants andrefugees, a hostel is a necessity. 

ID.Summary 

From the above discussion it is clear that construction of ahostel will not allremove constraints to the movement ofwomen into the forest officer cadre. Yet it could encouragemovement in this direction by providing focusa for women'sactivity and involvement on campus. The present role ofwomen rcsearchers and presencethe of foreign women forestrystudents if nurtured could well raise expectations and 



underscore the question of why Pakistani women were not
 
enrolled as officer trainees. It should also increase the
 
attractiveness of PFI employment to women research workers.
 
Provision of the women's hostel at this time could be a key

step in establishing a role for women at PFI. It is a view
 
bf the proverbial glass of water as half-full 
while failure
 
to do so takes the half-empty perspective.
 

5. Implementation
 

Design and construction of a women's hostel should proceed
 
as rapidly 
as possible. It is important that the architect:
 
meet.with 
women already on campus and determine their
 
specific needs as to type of accommodations. Use of a woman
 
architect would be an advantage, or alternatively,

employment of a female short-term consultant to make initial
 
contacts and facilitate discussions between women now on
 
campus, PFI faculty and 
a male architect would be desirable.
 
Selection of an appropriate location on the PFI campus is
 
particularly important 
 both as a matter of convenience and 
propriety. The standard hostel arrangement of rooms plus
communal dining may not be appropriate or practical for a 
small number (approx<imatel y 15) of women. A number of
.efficiency'
 
apartments, consisting of bedrooms with cooking facilities
 
and a bath shared between two apartments, might be more
 
suitable, for example.
 

To assure that the hostel can effectively serve the needs of
 
women for privacy and security, a 'covenant should be
 
required providing for the exclusive use of the facility by
 
women students, employees, visiting faculty, or guests for a
 
period of 10 
years or more or until USAID agrees to a change
 
in usoge.
 

6. Etudqet 

A total 
 of $250,000 has been budgeted for a 15-person

hostel. This amount should be adequate, however, if after
 
the design phase, it that funds
is determined additional 

are desirable, these should be made available from
 
contingency funds.
 



B. Construction & Improvement of Provincial Training Facilities
 

1. current Project Activity
 

Training programs are currently underway in support of FP&D project
 
activities in barani areas in Sind. The Mid-Term Evaluation Report
 

(August 1987) underscores the need for outreach training and states that
 
"some of the outreach/training tasks forseen.. .are on target and
 
laudable." The report recommends that TAT efforts focus on planning and
 
training of trainers rather than organization and couduct of training
 
courses and programs. In terms of physical facilities, the project is
 
supporting the construction of a hostel for male stud2nts at the Pakistan
 

Forest Institute, (PFI), and has been asked to provide funds for
 
additional classrooms at the same institution. USAID has provided
 

computers, vehicles, laboratory equipment and other commodities to PFI and
 

the provincial research organizations in support of training and research.
 

2. Recommendations
 

1. Construct a 10-room hostel and classroom center at or near Quetta to
 
provide facilities for inservice training.
 

It is recommended that the facility be a part of a small
 
administrative research and training complex. A small 10-person research
 
station has also been recommended. Location of the CCF'S offices, the
 
nostel and classroom center and research offices in the same area will
 
facilitate the use of operational and research personnel in the training
 
program.
 

2. Construct a 20-room hostel and classroom center at Gotwala (near
 
Faisalabad) in the Punjab to provide facilities *for inservice training.
 

This facility would be associated with the new laboratory constructed
 
by the Government of Punjab and would encourage the participation of
 
Forest Department scientists and facilities from Faisalabad University in
 
the training program.
 

3. Construct a 20-room hostel and classroom center at Hyderabad or
 
another suitable location. The center should be near the proposed
 
ftesearcn facility also proposed for Hyderabad (see Appendix I, page 13 for 
further discussion). 



3. Rationale
 

Operational programs currently underway in 
the FP&D project and the

three additional operational scale demonstrations proposed in this
 
arhendment 
require effective outreach personnel. This requirement can best
 
be met through the development of quality training, personnel, 
programs

and fncilities. Provision for inservice training, further 
 curriculum
 
developmenet and training of trainers is included the
under technical
 
assistance components of 
the operational programs for Sind, Murree-Kahuta
 
and Punjab. Further discussions 
of training needs and programs can be
 
found in Appendix III, pages 10-22. This 
component addresses the need for
 
physical plant which will provide capability and incentive for further
 
evolution of training programs.
 

4. Technical Analysis
 

Existing facilities for inservice training, 
where they exist, are
deficient in quality and capability and are presently other
used for types

of professional training, making scheduling a problem. In several 
cases

the existing facilities are not centrally located. Obtaining qualified

and motivated instructors who are available is frequently a problem. Use
 
of private sector facilities is realative3y expensive and does not provide

a program focus conductive to evolution of continuing annual training

cycles. The establishement of 
 training staff and training facilities
 
gives momentum to continuation of such programs.
 

To keep training in the mainstream of operational activity, the

training hostels and classroom 
centers should be located with the research
 
facilities and/or in conjunction with the provincial administrative
 
offices. This will also help ensure avaliability of staff since research

arid operational personnel would also be available to augment 
 the
 
instructional staff.
 

The hostels centers
and classroom proposed are scaled to anticipated

needs. For example, the 
 smaller 10-person hostel recommended for
 
Baluchistan reflects the 
smaller number of personnel in that province.

Also, it should be recognized that the proposed centers will be designed

for various uses in addition to outreach training. They will also provide

a basis for conferences and various kinds of professioal training 
courses

and seminars. Funding provided is adequate for 
construction of quality

buildings. The hostels and classrooms are not intended to provide luxury,

but comfort adequate to productive training and personal motivation. An

illustrative 
budget showing space and costs for a 20-room hostel appear in
 
Appendix IV, Table 9.
 



5. Implementation
 

a. Technical Assistance
 

Technkcal assistance required should be provided by the TAT augmented
 
by a Pakistani architect/engineer. The architect/engineer should be hired
 
by the TAT for a period of two years to work on both the training and
 
research facilities in cooperation with USAID A/E staff. This work should
 
begin as soon as possible with funding coming from the current FD&D budget.
 

b. Training 

No training is recommended in relation to the construction. 

c. commodities 

Commodities to furnish and equip the hostel and training center are
 
included in the operational program commodities list (Appendix IV) for
 
Punjab Table 7E, for Sind Table 6E and for Balushistan Table 10.
 

6. Budget
 

Costs for the training centers and furnishings are shown in Appendix
 
IV, Table 4.
 



IV. 	 Component 2: Farm & Energy Forestry Research;
 
Research Facilities
 

A. Relationship to Current Pioject Activity
 

Research identified in the FP&D PP focuses on farm and energy

problems 
 in the areas of economics, sociology and anthropology and

farm-forestry (agroforestry) systems. 
 The goal of the research component

is to identify alternative "approaches to enhancing agricultural

productivity through on-farm 
tree crop management". Of the total $1.7

million programmed for research, $164,000 or less than 
10 percent, was
 
allocated operational research. Emphasis 
 was placed on training ($

404,000), expatriate technical assistance 
($1.1 million) and purchase of

commodities. No monies have 
 been expended for construction of
 
laboratoria! by USAID.
 

B. Recommendations
 

This section contains recommendations on research facilities,

training and technical assistance. Additional background on these
 
recommendations appears on pages 
10-13 of Appendix I.
 

1. Facilities
 

a. Baluchistan
 

A small 10-scientist research office-laboratory complex should be
 
constructed in or near Quetta in conjunction with 
the CCF's offices. The

small research station planned by the GOP for Nasirabad can serve 
effectively as a satellite station for the Quetta facility. 

b. NWFP 

Additional construction for research is not recommended at this time;

commodity and 
technical assistance is recommended to support the small
 
research laboratory at D.I. Khan scheduled 
for construction by the GOP

(PC-I, p. 5). This laboratory will function as a satellite station 
to the
 
National Laboratory, PFI, at Peshawar.
 

c. Punjab
 

A library and data processing facility for research purposes along
with supporting commodities 
and technical assistance are recommended. The
 
new research station just constructed by the Government of Punjab 
at
 
Gotwala is of moderate size but sufficient to meet laboratory and office
 
requirements for some years.
 

d. Sind
 

Construction of a 10-scientist research 
laboratory is recommended for
 
[yderabad or another suitable 
urban location. New construction at Miani
is not recommended because 
of the threat of dacoits and the lack of
 
adequate schools for the scientists' families. The small research
 
building at Miani, now being remodeled by the GOP, can function as a
 
satellite field station.
 



-proposed objectives
 

10 	 (3) Feasibility of proposal in terms of time,
 
personnel, funds, skills, etc. to meet the
 

proposed objectives.
 

40 	 (4) Recommendations of USAID funded design team
 

based on experience with NGO/FVO in developing
 

concept paper.
 

Proposal Criteria
 

Criteria for- the final proposal are those listed for tl
 

concept paper but with the weights shown below
 

Weight Criteria
 
38 1
 

20
 
IO 	 4 
ID 	 4 

4. Technical Assistance
 

The program has been designed to minimize the need for
 

direct USAID technical assistance. Ten month~s of technical
 

assi,'tanze is anticipated to cover the design and
 

evalua tion, steps 1,2 and 6. If the Mission desires
 
asistance in step 4, proposal evaluation, anAaoditional 2 

months iay be required. MaIxi.1un technical assistance 
requirements are 12 mos. 

The design team Shoul'd have two persons providing expertise 
in the areas of NGO/FVO organization and management, and 

natural resource managtmen t/fores try. An 
(ironmentalist/gereralist is not recommended for the latter 

3sition unless their training includes a degree in some 
eaa of resource manarjement, e.g., forestry, range or 

ktershed management. 

aining is not anticipated except through the informal 

interaction of consultants and NGO/PVO staff in step 1. 

Hojever, training will likely be a part of the grant program 
aind defind in the proposals received. 

CoCJX,,d t i Lu n',. be author i ed under the gf-an ts sitib ct to 
USAID prt ur.2i-et::nt re,-]ulzations, but are e::pected to be less 
thtr, 10 percent of grant costs. 



ViI. Component 5: Integrated Forestry-Watershed Management
 

Demonstration in Murree-Kahuta
 

A. Relationship to Current Project Activity
 

The Murree-Kahuta (M-K) demonstration is a logical extension of the
 

reforestation and rural energy initiatives ongoing in the barani and
 

proposed in component 3 for irrigated private land in Sind and Punjab.
 

These components and the M-K demonstration have common activities, e.g.
 

outreach staff, outreach, nursery construction and seedling
training for 

important difference is that the
production, use of motivators, etc. An 


land to be treated in the Murree region is mountainous with a high degree
 

of slope instability. Land treated in the other components is either
 

rolling or flat in the case of the irrigated areas. The extension of the
 

introduction of the watershed
project to steep slopes and the 

that the catchment he treated as unit
a
rehabilitation activity requires 

a in requires a
and activities planned in it on unit basis. This turn 


cooperation between the implementing
high participation level and added 


agency, farmers and Union Councils which is not required in the
 

activities on flater lands. A second 
 difference between the M-K
 
of but
demonstration and other components is use a broader based, newly
 

formed implementing agency, the M-K Development Authority.
 

B. Recommendations:
 

1. Integrated forestry-watershed management demonstrations should be
 

implemented on 5 subcatchments, totaling 8034 (2678 private, 5356 public)
 

acres, in the Murree-Kahuta area. This includes 3 watersheds in Murree
 

and 2 in Kahuta.
 

programs should be implemented only on subcatchments
2. Demonstration 

and the residents
where the probability of major slope failure is small 


showq willingness to participate in substantial numbers (50 percent or
 

more).
 

3. An analysis of slope hydrology and stability and a comprehensive
 

rehabilitation plan should be made for each subcatchment prior to the
 

initiation of conservation activities. The analysis and the plan
 

should:
 

a. determine tile general extent of soil and slope stability,
 

hydrologic and land use problems, needed treatments and their probable
 

effectiveness and
 

b. estimate the willingness and ability of farmers and union
 

councils to participate individually and collectively in the program.
 

4. Soil and slope stabilization measures in the form of revegetation and
 

minor structures should be applied to reduce existing and potential
 

damage within each catchment.
 



5. The demonstration shouLd be implemented by the Murree-Kahuta 
Development Authority. The Authority should as a condition precedent 
develop a staffing plan showing that appropriate numbers of staff can be 
obtained from cooperating agencies, or by a direct hire. 

6. Limit incentives to free technical assistance and seedlings and up to
 
10 fruit trees per farm or, as in Model 2, one or two stock reservoirs per
 
village.
 

7. Include income generation opportunities for farmers' wives throuqh
 
home nursery production programs.
 

8. Involve women in the operational program (by recruiting the wives of
 
Forest Department Foresters assigned to the program) as foresters working
 
as o,-treach specialists. Provide per diem costs for women Forester
 
Trainees.
 

C. Rationale
 

soil erosion and slope instability due to removal of timber,
 
cultivation of unstable slopes and overgrazing are critical environmental
 
problems in the hill regions of the subcontinent. Hence integrated
 
forestry and watershed treatments which are successful in the
 
Murree-Kahuta region should in principle have wide application.
 

The murree-Kahuta (M-K) region is a net importer of fuelwood;
 
shortages are so pressing that the government presently transports
 
fuelwood from the plains to supply the local population and relieve 
pressure on the grossly overused residual forests. Labor is scarce in the 
region due to the absence of males working in the Middle East and Europe. 
Tris has increased the feasibility of extensively managed forest crops 

ich provide fuelwood, fodder, poles and timbers in agroforestry 
Eystems. The area is also subject to severe landslides and soil erosion 

.ad has been since the colonial period. 

The M-K demonstration is a new component for the FP&D project, which 
addresses these problems and builds on outreach, training and technical 
forestry experience gained from the existing project activities now in 
pr cqress in tne barani region. It addressses the same project goals of 
energy self-sufficiency and reversal of deforestation as the current 
project and adds considerable emphasis to environmental protection through 
The integrated forestry-watershed management approach. 

1). Technical Analysis
 

1. Major Slope Stability Problem
 

The Murree area has steep topography with slopes approaching 100
 
percent in some areas. River channels are deeply incised and flows from
 
reavy seasonal rainfalls periodically erode the base of slopes creating
 

najor slope instability in some subcatchments. This natural situation has
 
seen exacerbated by overgrazing, removal of timber, construction of roads
 



and other human activities. Since the colonial period these activities
 
have reduced the natural ability of slopes to handle rainfall and caused

substantial losses of soil and increased slope instability. As a result,

there are periodic tragedies due to massive landslides which involve
 
costly losses of life and property. Solution of these major slope

instability problems, which occur only in some catchments, is beyond the
 
scope of this project. Addressing these problems would require heavy

investment, engineering structures and changes in land use, and the
 
outcome would even then be questionable.
 

2. Problem Addressed
 

The problem to be addressed in this demonstration is that of
 
deforestation and environmental degradation caused by loss of vegetative
 
cover and surficial problems of soil and slope stability which also
 
contribjute to the fuelwood shortages previously noted. goals of
The the
 
m-K demonstration are two fold:
 

a. demonstrate the effectiveness of selected agroforestry 
treatments
 
particularly in the production cf fuelwood, fodder, poles and small
 
timbers.
 

b. reduce the general level of enviLonmental degradation thrcagh

watershed treatments such as revegetation, stabilization of minor slumps

and drainage improvements to trails and roads.
 

For the demonstration, five subcatchments were idenLified using

criteria listed in Appendix II, 
 page 9. The five subcatchments for the
 
program encompass a total area of 8708 acres and range in size from 600 to
 
3324 acres. The watersheds average 30 percent in private ownerships,
 
include 31 villages and 86,000 people.
 

Land in these catchments is a miyture of bare land, low brush and
 
trees, small agricultural fields, orchards and terraced pasture land.
 
There are also stands of trees varying from a few acres to several hundred
 
acres, mostly on the steeper upper slopes.
 

3. Agroforestry Models
 

As detailed in Appendix Ii, pages 14-20, five models covering both
 
private and public land ownerships have been formulated to illustrate
 
possible treatments.
 

Model 1, for example proposed for the 1500 acre Tret-Ghorgali

watershed in Murree, prescribes for private landowners having areas 
as
 
small as 1/8 of an acre, block plantations of broad leaved species
 
planted in a 3' x 3' spacing on a 10 year rotation. For adjoining public

lands, block plantations planted 6' x 6' would be managed on a 50 year

rotation by tle forest department. Farmers would be encouraged to control
 
grazing for the first three years of the project in return for access to
 
improved fodder supplies on the public lands, seedlings supplied by the
 
forest departmLent and assistance in watershed 
 rehabilitation. In 
contrast, Models 4 & 5 are agroforestry systems utilizing row or boundary
plantings with fruit or vegetable crops. 



Species for these models will be selected primarily from those
 
naturally occuring in the area. These would include black locust (Robinia

pseudo acacia), willow (Salix), deodar (Cedrus), Mulberry (Morus alba) and
 
3t lowe." elevations Albizzia procera. Eucalyptus camaldulensis would also
 
be considered for the lower elevations.
 

4. Nursery & Seedling Production
 

Annual requirements for nursery stock are shown in Appendix II, page 
22. An estimated 20 million seedlings will be provided in 10 nurseries 
operated by the M-K Authority over the 5-year LOP. An objective of the 
oaureach program is to encourage farmers' wives to raise seedlings for 
,ale at guaranteed prices. This will be encouraged as a means of income 
leneration (see Appendix II, page 46). Production targets for the 
•uthority nurseries would be decreased proportionally as expected levels 
Af production from private nurseries increased.
 

Watershed Rehabilitation
 

Watershed treatments on public land wou'.d consist of erosion control 
leasures, such as ceoLection of minor drainage pLoblems on trails or roads 
:nd channel improvements, e.g. bank stabilization through plantings.

.imited treatment of surficial land slopes at key locations would also be 
:ndertaken. Rehabilitation treatments on public land expected
are to
 
verage Rs. 2000/acre. Private landowners would be given technical advice
 

erosion control and drainage improvements and receive free seedlings. 
,n average , f 2000 Rs. per acre would also be available for watershed
 
reatments on private land as prescribed in the comprehensive subcatchment 

a A total of I million dollars has been budgeted for watershed 
ehabilitation for the five demonstration watersheds. 

E1cornomic Analysis 

An economic analysis for the five models is summarized on pages 8-30 
I Appendix II. Internal rates of return for these models were low, less 
,an 2.5 percent for models 1, 2 and 3 and almost 12 percent for models 4 
i 5, where land rent was inappropriate. Considering all models carried 

re 2000 Ps./acre cost for watershed rehabilitation measures, these rates 
r'e :onsidered acceptable given the environmental demonstration objective 
,1the project.
 

implementation 

The outreach, nursery and rehabilitation programs will be implemented
 
v the M-K Development Authority using personnel assigned to the Authority
 
rom other agencies or employed directly. Staffing requirements are
 
isted in Appendix III, page 20.
 



1. Technical Assistance
 

Technical assistance required by type of expertise and year is shown
 
in Appendix IV, Table 8D. Consultants brought to work on this project
 
e.g., nursery specialist3, economists, social scientist/outreach

specialists etc. could also be utilized on the existing barani programs

and the Sini and Punjab demonstrations. Expertise in slope
 
stability/geology and hydrology may be used for other components but are
 
needed primarily for the M-K demonstration. Funds for technical
 
assistance are available from existing project funds. The total technical
 
assistance requirement is 24 person months over 3 years.
 

2. Tra'.ning
 

Inservice training required to implement the M-K demonstration is 
shown in Appendix IV, Table GC. Note that the initial training period is
 
longer and followed by shorter annual training cycles. These programs
 
will be used principally to build expertise in outreach methods, review
 
problems encountered in the field and introduce new technologies. Initial
 
year training might also include verbal communication skills, audio visual
 
techniques, an introduction to rural sociology and survey methods.
 
Regular Forest Department courses will be used for women who are to be
 
trained as foresters. USAID will provide per diem costs for this 
training. A total of 20 motivators will also be provided training 
annually to increase their efcectiveness. 

3. Commodities
 

Commodities required for the program include 4 vehicles, 10
 
motorcycles to be used in the outreach program, nursery seed storage and
 
processing equipment, computers and audio visual equipment. Total cost is
 
$168,000. The commodity list appears in Appendix IV, Table 8E.
 



F. Budget
 

The USAID budget for the M-K demonstration component 
is summarized below
 

Current Project 
Funds 

(S 000's) 

Ammendment 
Funds 

($ 000's) 

Technical Assistance 
Training 

375.00 
168 .00 

Commodities 
other Costs 1000.00Watershed Rehabilitation 


1175.60
Nursery 

17.00
Motivators 


2429.53 

GRAND TOTAL = $2804.53 

"5.00 




VIII Design.Options
 

A. Ranking of Proiect Components
 

Based on potential to contribute to project objectives of
 
reversing deforestation arid reducing rural energy shortages, risk
 
of failure, comple::ity of implementation, the relative ranking of
 
cotwponents is :
 

i. Sind and Punjab demnustrations 

2. Training focilities
 

Research facilities
 

4. M-K demonstration
 

5. Operational subgrants
 

6. Woman's hostel
 

1. Sind and F'uniab Demons-rations
 

The Sind and Funj ab Demon. trations are judged to be high 
-otuntial nd low risk components with moderate compleity and 
implemenitation requirements for the reasons discussed below. Th, 
components could stand alone but would bcnefit appreciably from
 
the avai labi i ity of training and research facilities alo 
proposu,d.
 

The Sind and Punjab demonstrations are similar in concept anid 
,,:ign I;o tile ongoing progr'am; in the barani. Introduction of the
 
Jrogram Lo irrigated private land does not introduce significant
 
0ow toec;hnical orestry proble1ms. Rather it increases- tl, . 
potential for success since the growth rates under the irrigaed
 
conditions and hence the financial re turn to the farmer on
 
investment van be expected to be greater. The fact that the
 
For-us try depart'ments in both provinces are*already involved w Ih
 
the project and evidenced a strong intrest in increasing this
 
inviolvement is a strong plus. Thu propoaed design calls for an 
substantial training effort, recruitment of women to be trained 
as foresters tiereby enhancing the abilit-y to recruit farm wovmen 
and the use of motivators at the village level. These mea-ures 
should help popularize the program and obtain the desired 
participation level. Also, the provision of motorcycles to 
Foresters to increase their efficiency in the outreach program is 
u'pected to be a significant factor in increasing participation 
levels. 

The fact that the USAID program in the Funjab will follcw a 
related Punjab gavernmeJt at.:ivity haa two s-ulbstantial bunets. 
Fitrt the Funj ob governun t prog romim has had consid orm b lu 
pulic ily th mu ms'for L ill benefi frauianmd irlo ;iumJLJSID)e i 11 lik:ely t 
dQ2mmhard crumeated by it. Secondly. eunisting infrastructuro can be 



2. Training
 

a. Augment the present plan (11 trainees) by adding 20 additional
 
trainees, 10 at the Phd level and 10 at the MSc level. Recruitment of
 
agricultural scientists already having doctorate level training in
 
appropriate fields, e.g. extension, statistics, economics, should also be
 
pursued to increase the total number of additional scientists to 30 or
 
more.
 

t). Give priority to candidates pursuing degrees in social and 
quantitative sciences as well as areas more directly supporting FP&D. 

c. Establish 20 6-month internships at U.S. forestry inftitutions
 
affiliated with USDA-FS Forestry Experiemnt Stations which wouLd permit
 
MSc level Pakistani scientists to study statistical and research methods
 
and participate in operational research planning and reviews with fellow
 
US scientists.
 

d. Provide at least 5 workshops for 40 or more scientists in such areas
 
as applied economics, rural sociology, and outreach, as well as in
 
computer modeling and statistical and economic analysis.
 

3. Technical Assistance
 

1. Provide 8 scientists for 1.5 months each to work with Pakistani 
counterparts to develop and deliver workshops on social science and 
quantitive research methods. 

a. Provide five 2-scientist facility planning teams to PFI and the 4
 

provincial research stations.
 

C. Cooperative Reasearch Consultancies 

Provide support for graduate research and return travel to Pakistan 
and provide a consultancy for theic US advisors to visit the students' 
I.ome reasearch institution. 

4. Commodities 

provide:
 

a. 10 additional vehicles to facilitate scientist access to field plots.'
 

b. 12 additional computers to encourage use of quantitative methods in
 
research design and analysis. 

C. library equipment and technical publications to permit scientists to 
keep abreast of developments in their fields.
 

d. furnishings for new laboratories to permit state-of-the-art
 
experiments.
 



C. Rationale
 

Research is needed to answer many questions about fcirm forestry and
 
how to design and implement a successful development program. Because the
 
bulk of forestry research effort over the past 35 years has been directed
 
at the silviculture and management commercial species 
rather than fuelwood
 
species (there is some overlap) and industrial scale plantation forestry,

there are many unanswered questions regardioig silvicultural aspects of
 
farm forestry. Information on agroforesty systems in Pakistan is severely

limited. Similarly, 
 there is a dearth of research on economics and 
marketing and the sociological aspects of farm forestry. The current farm 
and en ,cgy research program is attempting to address these issues. 
Augmentl.tion of facilities, which here is defined laboratoryas 

construction, 
additional training, technical assistance and commodities,
 
is necessary and appropriate to permit the research program to make a
 
significant contribution to the overall project objectives.
 

D. Technical Analysis
 

This analysis examines research facilities and staff at the Pakistan
 
Forest Institute (PFI) and provincial research facilities and staffing.

PFI is a federal institute, but as the largest forest research
 
organization and the primary trainer of forest officers, is a key

institution in terms of provincial research capability. For 
this reason,
 
it has been included in considerations of "provincial research facilities".
 

1. Facilities & Staffing
 

a. Facilities
 

By international standards, research facilities at PFI are
 
substantial in number but modest in quality and generally equipped at
 
functional but minimal levels. Specialized, quality laboratory space is
 
lacking. Holdings in the main library at PFI are very dated and the
 
number of current technical periodicals is limited. The main library is
 
supplemented by several small departmental 
libraries consisting primarily
 
of standard works and references. Desk-top computer systems have been
 
purchased by FAO and USAID and supplemental funding for the library are
 
being provided by USAI5 under the current project. Unfortunately these
 
recent equipment 
addition to the 

acquisitions supported by USAID 
GOP contributions are significant 

and other 
but do not 

donors 
change 

in 
the 

basic status. 

New provincial research facilities have been constructed at the
 
Punjab Forest Research Institute by the Government of Punjab at Gotwala
 
near Faisalabad. This laboratory 
and office complex is well designed with
 
about 50 percent of its space currently utilized. Laboratory equipment is
 
limited and the library is relatively new, but consists primarily of
 
standard references. Technical periodicals have been carefully selected
 
but are few. The facility has been provided with some equipment for
 
soils, watershed and tissue culture laboratories. The first lot of
 
research equipment, including an IBM computer, has been received from the
 
FP&D project.
 



The small research facility at the Sind Silvicultural Research
 
,ivision (Miani) is to be remodeled under funding from the current
 

)roject. Unfortunately the remodeling is primarily a stop-gap measure and
 

rill not provide adequate space for future program development. The space
 
s too small, the equipment is modest and the library is very limited. An
 

Bt. computer has been received from the FP&D project and the first lot of
 

esearch equipment is expected shortly form USAID.
 

Plans for construction of research stations at D.I. Khan and
 

asirabad are now being formulated with support from the FP&D project.
 

fhese stations wil. support 6 or less scientists each.
 

Staffing
 

The research program at PFI is headed by Director General and
 

ncludes about 73 professionals with graduate degrees and a like number of
 

upport staff. The research staff at PFI includes 9 Phd scientists. The
 

emaining 64 scientists have foreign degrees. Also, significant numbers
 

f PFI staff have had additional specialized non-degree training in their
 

pecialities.
 

The Punjab Forest Research Institute at Gotwala has an authorized
 
omplement of 17 scientists; currently 10 of these positions are filled.
 
ost of the current staff have MSc degrees. A range scientist from the
 

nstitute is now enrolled for doctorate studies at NM State University.
 

The Sind Silvicultural Research Institute has a small staff of four
 

Eficers trained at the MSc level.
 

Technical Assistance
 

Research
 

Technical assistnace for research is prcvided on a long-term basis by
 
he Winrock Technical Assistance Team (rLAT) members. This support
 
onsists primarily of field research in The social science areas described
 
bove and assistance in the design and administration of research.
 

Training
 

Training under the current- project supports operational program,
 
esearch and instructional needs. Of the 11 overseas MSc training
 
pportunities identified in the PP, 3 are presently being utilized, 

dditional candidates have approval for their departure and 2 others have
 
Pen identified by the GOP. How many of these educational opportunities 
ill eventually be utilized by personnel with research responsibilities is 
ot: clear. 
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3. Priorities
 

The basic theme and emphasis of the current FP&D project "Manpower
 
and Institutional Development" is still valid and appropriate. A recent
 
(1987) review of forestry education, training and research made by the
 
Subcommittee on Forestry 
 and Wildlife of the Pakistani Agricultural
 
Commision, stated the major constraint as "the shortage of qualified 
and
 
motivated scientists to 
deliver the goods". The central conclusion of
 
this writer with regard to research is that greater fiscal resources need
 
to be made available for manpower development and that facilities and
 
commodities, while important and in need of improvement, should be given
 
second pric ity.
 

Development of scientific manpower is needed specifically to overcome
 
the following problems:
 

a. Commonality of Training and Experience
 

The substantial majority of forestry researchers in Pakistan have
 
obtained their graduate scientific training at PFI as a part of a program
 
designed to produce forest officers. This commonality of training does
 
not generate the diversity of ideas and approaches which forest scientists
 
in other ocuntries, trained in inany differing disciplines and academic
 
institutions, bring to their organizations.
 

b. Paucity of Phd level Scientists
 

The 
 fact that PFI, the senior forest research institution in
 
Pakistan, does not offer doctorate level training provides a serious
 
constraint to development of research programs at both the national and
 
provincial levels. There 
 are a number of competent doctoral level
 
scientists in Pakistan; unfortunately many of these are serving in
 
administrative capacities and too few have accepted the lesser financial
 
incentives of academia. There are also a substantial number of Pakistani
 
researchers with MSc degrees or other specialized training obtained
 
overseas. 
 These individuals constitute the backbone of Pakistan's current
 
forest research cadre. Unfortunately, a substantial amount of this
 
training was obtained 15-20 years ago and consequently is dated.
 
opportunities for these scientists to update 
their skills should also
 
continue to be provided.
 

c. Shortage of Social and Quantitative Scientists
 

The shortage of Phd scientists is further complicated by the shortage

of social scientists, particularly economists and extension specialists
 
and quantitative specialists, e.g., statisticians and computer scientists
 
in the current forestry scientific community.
 

d. reed for Enhanced Skills in Research Planning & Administration
 

From requests made by Pakistani research administrators and as a
 
result of revising forest research experiments and publications, it is
 
2vident that both the scientists and their administrators could profit
 
from the opportunity to study statistical based experimental designs and
 
research procedures, such as preparation of study plans.
 



E. Implementation
 

1. 	Training
 

Both non-degree and degree training overseas are included 
as well as
 
tn-country workshops and 
 student research. Details 
 of the proposed
:raining are found on page 10 
Cf Appendix I and costs are 
shown in Table 3
 
)f Appendix IV.
 

Technical Assistance
 

Technical assistance will be provided in 
the 	form of instructors for
-orkshops, research facility planning 
teams and research consultancies as
,escribed on 
page 11 of Appendix I. Costs for these activities appear in
 
,able 3 of Appendix IV.
 

Commodities
 

Commodities in support 
 of research include vehicles, computers,
aboratory equipment and technical 
publications. Costs for these are
 
isted in Appendix IV, Table 3.
 



Component 3: Farm and Energy Forestry Operations
 

A. Current Project Activity
 

Operational programs under the current project 
 include on-farm
 
forestry outreach programs 
 in the Punjab and NWFP. In the barani and
 
sailaba regions of these provinces about 26300 ha of private farm and
 
rangeland are targeted for fuelwood production. In Baluchistan an
 
additional 5300 acres of irrigated farmland are being converted to
 
fuelwood production. In Sind, 2200 ha of irrigated and degraded forest
 
plantations are being improved. Note that 
 the program in Sind is
 
presently confined to public lands and the program in Punjab 
to the less
 
populated barani and sailaba regions. These operational programs are
 
supported by training and research components.
 

B. Recommendations
 

i. Punjab
 

1. An operational scale forestry demonstration project is recommended on
 
irrigated private lands the to the
in Punjab show economic and biological

feasibility of silvicultural 
systems producing fuelwood, fodder, and small
 
timbers.
 

2. Silvicultural systems based on small woodlots 
 or line/courtyard

plantings are recommended 
 for farmland where (1) soils are marginal for
 
agricultural production due to salinity 
and/or waterlogging or (2) lands
 
are not currently in production.
 

3. The project area should include the 22 canal-irrigated districts dnd
 
encompass approximately 22,000 acres of private irrigated farmland.
 

4. About 19,000 farms in 1900 villages throughout the irrigated

3istricts should be included in the demonstration. This is about 1.0
 
percent of all farms 
 within the irrigated districts. Acreage should
 
iominally range from 0.5 to 1.5 acres.
 

5. Farmers meeting predetermined qualifications (interest, land and water
 
availability ) should be provided with appropriate technical information
 
and 	free seedlings and encouraged to adopt one of the plantation models
 
llustrated in the preceding analysis. 
 The primary incentive for
 
)articipation in program be the
the should anticipated return from the
 
;ale of the crop not "upfront" subsidies in the form of materials or
 
;ervices provided. Rewards 
in the form of prizes for the best quality

;eedlings, the greatest or fastest rate of tree growth etc. as used in the

)unjab's previous planting programs should be continued for both incentive 
ind publicity.
 



The project should be implemented by the Extension and Publicity Wing 
f the Punjab Forestry Department as an outreach program. While personnel 
I the Wing have experience in outreach, additional training is 
ecommended to further enhance organizational, communication and other 
itreach skills. The Department should be strongly encouraged to adopt the 
.e of husband and wife farm forestry teams as vehicles for reaching farm 
.ves. USAID should underwrite the costs of recruiting and training the 
?w female farm foresters. Motorcycles or scooters should be provided to 
;rm foresters to increase their efficiency and effectiveness. 

On-.farm seedling production by farmers' wives should be encoutaged as
 
means of providing supplemental income for farm families. The .'orestry
 

?partment should provide training, supplies and guaranteed sales of
 
:edling production to encourage this private sector participation as a
 
art: of the outreach program.
 

Special care should be taken to assure the production and distribution
 
f vigorous young seedlings. Older, larger, planting stock is frequently
 
ss vigorous and certainly more costly to produce. Farmers should be 

!couracged to try closer spacings (consistent with economics of seedling 
)-ts) to enhance the fuelwood volumes resulting from thinnings. 

Responsibility for coordinating the previously proposed research
 
ogram, training activities and the above described operational program
 
)ould rest with the CCF, Punjab.
 

Success of this project will generate substantial new volumes of 
,rest products. Farmers will be seeking markets and distribution 
,annels within a few ye:trs. And they will be seeking to fill the markets 
)r tile higher value products. Based on experience in other countries as 
,ch as 50 percent of the "timber volumes produced may go to the small 
:mber, pole, pulpwood etc. markets. It is imperative that these markets 

analyzed and developed early in the program so that the momentum 
,tablished in the outreach and production phase is not lost due to lack 

market opportunity. Exploitation of farmers in a glutted buyers'
 
-rket is a sure recipe for failure.
 

. Motivators should be employed to increase the spread effect of the
 
"ogram and to enhance the communication impact of the outreach 
resters. Motivators should be paid a monthly wage for about a 2-year 

!r i od. 

Sind
 

A forestry demonstration project on irrigated private lands in Sind is 
..cco.,i'eonded to show the economic and biological feasibility of 
.1vicu]tural systems producing fuel wood, fodder and other specialized 
)rest products for established regional markets. 

Silvicultural systems as previously described are recommended as 
,.ternative cropping systems for farmland where (1) water for irrigation 
: limited so that a farmer's entire acreage cannot be put under 
!ricultural crops and (2) soils are marginal for agricultural production.
 



3. The project area should be limited to the districts of Sanghar,

Jacobabad and Khairpur and encompass approximately 6600 acres of private
 
irrigated farmland.
 

4. A minimum of 5250 farms in 210 (10 percent) villages .throughout the
 
three districts should be included in the demonstaration. This is about
 
2.5 percent of all farms within irrigated districts. Plantation sizes
 
should nominally range from 0.5 to 1.5 acres.
 

5. Far~aers meeting predetermined qualifications (interest, land and water
 
availability) should be provided with appropriate technical information
 
and free seedlings and encouraged to adopt one of the plantation models
 
illustrated in the preceding analysis. The primary incentive for
 
participation in the program should be the anticipated return from the
 
sale of the crop, not "upfront" subsidies in the form of materials or
 
services provided.
 

6. The project should be implemented by the Sind Forestry Department in
 
an outreach program. A substantial training program is recommended for
 
forestry personnel to enhance organizational, communication and other
 
outreach skills. The Department should be encouraged to adopt the use of
 
husband and wife farm forestry teams as a mechanism for .eaching farm
 
wives. USAID should underwrite the costs of recruiting and training the
 
new female farm foresters. Motorcycles or scooters should be provided to
 
farm foresters to increase their efficiency and effectiveness.
 

7. On-farm seedling production by farmers' wives should be encouraged as
 
a means of providing supplemental income for farm families. The Forestry
 
Department should provide training, supplies and guaranteed sales of
 
seedling production to encourage this private sector participation as a
 
part of the outreach program.
 

8. Alternatives to traditional methods of planting seedlings, such as
 
direct seeding, should be studied immediately. Direct broadcast seeding
 
methods now used by farmers planting hurries appear to have been effective
 
and certainly have economic merit.
 

9. Responsibility for coordinating the previously proposed reseaLch
 
program, training activities and the above described operational program
 
should rest with the CCF, Sind.
 

10. Motivators should be employed to increase the spread effect of the
 
program and to enhance the communication impact of the outreach
 
foresters. Motivators should be paid a monthly wage for about a 2-year
 
period.
 

C. Rationale
 

Expansion of operational programs in the Sind and Punjab will extend
 
the FP&D demonstration potential to private lands in the Sind and to the
 
more populated region of the Punjab. With the current shortages of energy
 
in rural areas and the continued expansion of population, it is important
 
to increase the size of the on-farm fuelwood production effort. In both
 
provinces mentioned there are circumstances which favor fuelwood
 



production on marginal farm land. In the Punjab it is the increasinc 
number of acres of land which is marginal for continued agricultural USE 

because of salinity and/or waterlogging. As much as 20 percent of the 
land in the 22 irrigated districts of Punjab now fall into this 
classification. Similar problems exist in Sind where the shortage of 
irrigation water frequently limits productivity on marginal agricultural 
land. The operational scale demonstrations proposed under this extension 
will help the Forestry Departments in these two provinces mobilize the 
private sector for on-farm production of fuelwood, fodder and poles anc 
expand the current program to a significantly greater segment of the 
population. As will be shown below, on--farm foresty is attractive 
financially as an alternative cropping system and consequntly the 
"spread-effect" of the program should be rapid.
 

D. Technical Analysis
 

]. Punjab
 

This component will motivate farmers and their families to produce
 
trees on their private irrigated lands supported by outreach activities of
 
tht2 Provincial Forest Department. seedlings will be produced in nurseries
 

i.n the 22 districts and made available to farmers at their doorsteps free 
of cost so that they contribute tc one or more of the following products: 
(i) fuelwood (ii) fodder for cattle (iii) small timber for farm activities
 
(iv) soil improvement and water conservation (v) raw material for
 
subsidiary vocations like sericulture, apiculture, milk production. Free
 
technical advice will also be provided on planting, tending, spacing,
 
marketing tc. throughout the growing pbriod. Operations like preparation
 

of site (clearing & leveling), construction of irrigation channels,
 
weeding, pruning, protection etc. will be done by the farmers themselves
 
ar a token of their interest in the farm forestry program.
 

a. Project Area, Location & Size
 

The proposed project encompassing 19,800 treated areas would expand 
the present Forestry Planning & Development Project from the 7 barani 
districts to the 22 irrigated districts of the Punjab. This would bring 
,iemonstration of farm forestry to an additional target area of 11 million 
ha. or 94% of the Province's total. cultivated area. Since the on-going 
government funded project, Farm Forestry in Punjab, extends over 22 
(]istricts (canal irrigated), the Punjab Government indicated a strong 
prefu:rence for expansion of the proposed project over the same 22 
districts. This is attractive because farm forestry demonstrations would 
[)otentially reach an additional 19000 villages (out of a total of 25000 
villages in the Punjab when including the barani farms) with approxi mat:ely 
2.0 million farm families (out of a total of 2.5 million farm families). 
A.n analysis of demographic data suggested that:
 

1. A minimum of 10 farm families per village should participate to create 
a sufcicient demonstration impact at the village level. Similarly, if 10% 
of the villages pec district could be involved, this would amount to 1.0% 
participation of all farm families on the irrigated farm lands in the 
Punjab. 



2. If the average farm family participating in the project were provided

with 1000 
seedlings (amounting to a 1 acre "block equivalent" forest),

the project would have to provide 10,000 seedlings per involved village.

This is about 90 x 10000 = 0.9 million seedlings over a 5 year period per

district or 20 million seedlings over the total 5 year period.
 

3. These nursery production rates are technically feasible and the 1.0%
 
participant level sufficient to create a demonstration impact. Financial
 
calculations showed that this was also economically feasible.
 

b. Agroforesty Models
 

As detailed Appendix 28-39, the two below will
in I, pages models be
 
used in the Punjab demonstration.
 

1. Woodlots
 

Compact woodlots will be established by farmers on marginal

lands/rangelands and/or on 
saline and water logged lands. About one acre
 
per participating farm family will be planted.
 

2. Line/Courtyard Planting
 

Line planting is a common practice in the Punjab. Field analysis

suggests that until 
the 4th year, the row of trees has no appreciable

effect on crop yields. If the fields are on the South or South West side
 
of the rows, there is minimal reduction in the grain yields. The optimum

number of trees per row depends upon the locality and the specie. howiever,

for the purpose of converting line plantings to area, 1000 ttees will be
 
taken equal to one acre.
 

In addition to these spatial arrangements, climatic zones will also

be considered. The Punjab generally is considered to have 3 zones, but
 
for illustration purposes 2 zones will be used. These are:
 

- Marginal irrigated land with less than 8" annual = Zone 1
 
precipitation.
 

- Marginal irrigated land with more than 8" annual 
 = Zone 2
 
precipitation.
 



---------------------------------------------------------------------------

---------------------------------------------------------------------------

---------------------------------------------------------------------------

---------------------------------------------------------------

---------------------------------------------------------------

Species is another variable considered in the models. Some species
 
provide multiple products, e.g. fuelwood, timbers, green fodder or food
 
for human consumption. Other leguminous species can improve the soil
 
through nitrogen fixation. Species also differ in their rate of water
 
consumption and tolerance to saline soils or water logging. Keeping all
 
these factors in mind as well as the species preference uf farmers,
 
suggested species for the models are:
 

Species Potential use Salt tolerance Water needs
 

Dalbergia sissoo Furniture/Fuelwood Low Average 
Acacia nelotica Fuelwood/pitprops High Very low 
Leucaenia leucocephla Fuelwood/pitprops High Low 
mlorus alba Silk/F uelwood Low High 
Eucalyptus Camaldulen. is Fuelwood/pitprops Average Average
 

Finally, two different spacings will be considered: 6'x 6' and 3'x 
3'. Both of these are considerably denser than those commonly employed by 
tihe Forest Department (at 6'x 10' or 10'x 10'). They were selected because 
they reflect current agroforestry practice. For planning purposes it has 
been assumed that 80 percent of the total area will be planted at 6' x 6' 
spaci ng (1200 seedlings/acre and 20 percent at 3' x 3' or 4800 
seedli ngs/acre. 

In summary, the following agroforestry models are proposed as being 
illustrative, realistic and representative:
 

MODEL ZONE SPECIES SPACING CONFIGURATION
 

1 I (Arid) Acacia nelotica 6'x 6' Block
 
2 -do- Leucaena leucocephla 3'x 3' Block
 
3 -do- E. Camaldulensis 6'x 6' Row
 
4 -do- Dalbergia sissoo 6'x 6' Block
 
5 II (Semi Arid) Dalbergia sissoo 3'x 3' Block
 
6 -do- Acacia nelotica 3'x 3' Block
 
7 -do- Morus alba 6'x 6' Block
 
8 -do- E. Camaldulensis 3'x 3' Row
 

Approximate acreages to be planted per year are shown in Appendix I, Table
 

6, page 31. 

c. Nursery & Seedling Production 

Annual requirements for nursery stock are shown in Appendix I, page

30. An estimated 48 million seedlings will be provided from a combination
 
of Forest Depart;ient and private nurseries. To provide income generating
 
opnortunities for farmers' wives, outreach personnel will encourage
 
eutablishement of home nurseries. Seedlings produced by the home
 
nurseries will augment Forest Department production.
 



d. Economic analysis
 

An economic analysis of the 8 illustrative models described in
 
section b. above is detaied on pages 40-41 of Appendix I. Internal rates
 
of return ranged from 6.0 to 29.0 percent. Revenues, costs, IRR and B/c

ratios are summarized by model in Appendix I, page 41. ?t a discount rate
 
of 15, percent only the 2 row plantations were feasible, primarily because
 
of the land rent charged. Using a 12 percent discount rate, 4 other
 
models, 1, 4, 5 and 7 are feasible even with the land rent. No benefits
 
were assumed for cow dung saved (by availability of fuelwood) and diverted
 
to use as fertilizer. These returns are considered adequate financial
 
incentives to encouraye farmers to adopt the models for marginal 
lands.
 

2. Sind
 

This component will also enlist farmers and their families for the
 
production of trees on their private irrigated 
lands. This program,

placing marginal agricultural land into production, will be guide d by an
 
outreach program implemented by the Forestry Department. Seedlings will
 
be produced in nurseries operated by the Forest Department and in home
 
nurseries. These will be provided at no cost to farmers at their
 
doorsteps for the production of fuelwood, forage and small timbers. There
 
is a very good market in Sind for small timbers to be used as pit props in
 
the mining of coal in Baluchistan. Technical advice at no charge will be
 
provided to the farmer regarding planting, tending and harvesting

operations over the LOP. These operations will be 
done by the farmers as
 
their contribution to production.
 

a. Project Area, Location and Size
 

A total of 6600 acres will be planted as an operational scale
 
demonstration. 
 The project area will be limited to 3 districts, Sanghar

district where previous work by PFI has been working to popularize the
 
concept of farm forestry, Jacobabad district which is adjacent to the
 
Nasirabad district of Baluchistan where the current project is being
 
implemented and Khairpur district in central upper 
Sind for geograohical

breadth. Limiting the demonstration effort to three districts was
 
preferred because 1) no major effort 
in farm forestry has been undertaken
 
by the Sind provincial forest service contrast to the Thus
in Punjab.

relatively more effort will have to be 
expended to get a program star'-ed.
 
2) the proposed project is limited 6,600 acres of
to demonstration
 
plantations in Sind compared with 
19,800 in the Punjab. Also, the
 
existing Sind project covers 
government owned block plantations, all aspect

excluded in the Punjab. Spreading these demonstrations over all districts
 
dith irrigated lands in Sind would decrease the percentage of farmers
 
included below 1% which is 
 considered inadequate. A participation level
 
3reater than 1 percent is needed to create a sufficient demonstration
 
effect. Thus if 
25 families per village and 10% of the villages per

Jistrict could be recruited, 2.5% of all the farm families 
 in the
 
.rrigated farmlands of the Sind would be participants.
 



b. Agroforestry Models
 

As described in Appendix I, pages 68-79, four illustrative models are
 
proposed for the Sind demonstration. Models 1 and 2 are based on the
 
indigenous "hurries" system utilized by farmers for short rotation cash 
timber crops for many years.
 

Since the average farm size in Sind is considerably larger tharn that 
of the Punjab, and the soil poorer, a larger percentage of the irrigated
land can be considered marginal for agriculture. Hence, it is reasonable 
to limit the illustrative models to block plantations and woodlots rather 
than included line plantations as another model (as was done in the PUnjab 
proposal). 

model 1: 	 Hurrie Production of Fuelwood and Pitprops
 
Established by Direct Seedling 

Because of the historical long-term success of the hurrie, one of its 
many variations is proposed. Under this model a block of irrigated land 
is selected and broadcast seeded with Acacia nelotica. Thinnings begun 
after the first year provide fuelwocd and fodder and continue to until the 
fifth year when the entire stand can be sold on the stump. Irrigation 
water is provided when available, and not required by agricultural crops. 
This model is favored by the farmers, and requires only an extensive form 
of management (little capital investment, low and flexible labor 
requirements, early and good returns).
 

Model 2: 	 Hurrie Prcduction of Fuelwood and Larger Timbers
 
Established Using Seedlings at 3' x 3' Spacing 

Acacica nelotica is planted in blocks, spaced 3' x 3'. It differs 
from Model 1 in that it is more management intensive, has higher initial 
investment costs and, with a slightly longer rotation of eight years,
 
p oduces somewhat larger dimension timbers. It still produces fodder and
 
early fuelwood through thinnings and loppings.
 

Model 3: 	 Fuelwood, Furniture Stock and Foraqe Production
 
Establisheu Usinq Seedlings at 6' x 6' Spacing 

Daldergia 	sissoo will be planted in blocks, spaced 6' x 6', on an
 
eight year rotation. This species is a favorite in Karachi and Hyderabad 
for furniture manufacturing and therefore commands a higher price tharl 
Babul as timber. Fuelwood will be produced through thinnings and fodder 
should be more plentiful in the first few years because of the wider 
spa ci ng. 

modfil 4: 	 Fuelwood, Furniture Stock and Forage Production 
Established Using Seedlings under Limited irr-igatior 

This model consists of 3'' x 3' planting of Dalbergia sissoo. It
 
differs from Model 3 in that irrigation water supply is assumed to be
 
limiting, thus producing slower growth and less fodder. Dalbergia was
 
selected because it is more prone to drought/stress than Acacia, Ind thus
 
yield impacted more when water is limited.
 



The number of trees 
that would be grown per woodlot depends on th(
species selected and the needs of the 
farmer. Since the objective is t(
produce fuelwood, poles, pit props 
and small timbers, all of which have ar
established market both 
in Sind and adjacent Baluchistan, Acacia neloticE
(Babul), and Dalbergia sissoo (Shisham) would be the 
main species. AcaciE

is particularly recommended 
for general application as it is tolerant tc
saline soils. In villages where soil 
 and water conditions are more
favorable and winter 
frost is likely to be severe, Dalbergia sissoo shoulc
 
be conidered.
 

It is estimated that three-fourths of the total 
area will be planted
with Acacia nelotica spacing 3' x be
at a of 3' (to thinned after the
third growing season and clear/felled after the eighth year) and the
remaining area with Dalbergia 
sissoo at a spacing of 6' x 6'. Approximate

acreages to be planted per year 
are shown in Appendix 1, Table 4, page 74.
 

c. 
 Nursery and Seedling Production
 

Annual requirements for nursery stock shown
are in Appendix 1, Table
4, page 73. Approximately 33 million seedlings will be produced from a

combination of Forest Deparment and on-farm nurseries.
 

d. Economic Analysis
 

An economic 
analysis of the four illustrative models described in
section b. above is presented in Appendix I, pages 
79-81. Internal rates
of return ranged from 48.1 percent for Model 1 to 9.8 percent for Model

4. Benefit-cost ratios @ 15% ranged from 2.35 for Model 1 1.10
to for
Model 4. Detailed summaries of revenues, costs, IRR and B/C ratios appear
in Appendix I, Table 9, page 81. 
 Model 1, the "hurries" model, shows why
farmers 
have been using this system for a century or more. It returns in
 gross benefits 16,000 Rs. per 5 year rotation 
with an internal rate of
return of 48 percent. This average annual return of Rs. 3,200 per year
for 5 years is far superior to cotton crops which return Rs. 1,000 per six
months (and due to nutrient requirements can be cropped only unce per

year).
 

Models 2, 3, and 4 are 
less attractive because of the 
impact of the
1,000 Rs. land rent charged 
and, in the case of Model 4, because of
lowered growth rates assumed, due to lack of irrigation. Note tnar 
no
benefits were assumed due to increased agricultural productivity when 
cow
dung was diverted to use as fertilizer under the assumption of increased
fuelwood availability. These are
returns considered adequate financial
 
incentives to encourage farmers to 
adopt the models for marginal lands.
 



E. Implementation
 

1. Punjab
 

a. Staffing
 

The project will be implemented by the Extension and Publicity wing

of the Punjab Forest Department. The Extension and Publicity Circle is
 
headed by a Conservator of Forests (CF) who reports to the CCF, central
 
zone. The CF, E&P has two staff officers, the DFO for publicity and the
 
DFO for Extension both stationed at Lahore. The DFO Extension has line
 
authority for the field staff consisting of 9 Sub Divisionj4l Forest
 
Officer (SDFO's), 25 Range Forest Officers (RFO's), 92 Farm Foresters (FF)
 
and 92 Forest Guards (FG). (The FF's will serve as outreach specialists
 
and the Forest Guards have reponsibility for production and distribution
 
of seedlings).
 

These field staff are not currently fully utilized for farm forestry

activities. Therefore, it would be possible for the Extension Circle to
 
take on the proposed activities under the planned USAID project extension
 
with only a few additional positions added. Specifically the number of
 
farm foresters needs to be increased from 92 to 120 to accomodate the
 
additional level of farm training which is planned. This provides about
 
one FF per 160 families or 16 villages. Motivators, 1 per village in 620
 
villages, will be utilized to increase participation in selected villages.
 

To reach and involve farm women in the production of seedlings, it is
 
proposed that the 28 additional forester positions be filled with women
 
married to currently employed FF's. After receiving training, husband and
 
wife teams would be formed giving the extension circle a more effective
 
means of communicating with rural families. To facilitate acceptance of
 
this pilot program by the Government of Pakistan USAID should provide per
 
diem for the women during the training period.
 

b. Technical Assistance
 

Technical assistance required by type of extertise and year is shown
 
in Appendix IV, Table 7D. Outreach specialists, nursery management,
 
training (curricular development) and marketing expertise totaling 14
 
person months is suggested. These personnel could also be utilized on the
 
Sind and M-K components.
 



Training
 

Inservice training in support of the outreach program is shown in
 
\ppendix IV, Table 7c. Note the extended initial training cycle and the
 
shorter annual cycles. Training programs will emphasize practical

)utreach skills, sharing of 
problew.! and experience and motivation. Women
 
7oresters will be provided training in Forest Department courses.
 
?raining will also be provided for the 620 motivators who will be
 
•ecruited. A hostel and classroom center will built to support
be this
 
)rogram.
 

I. Commodities
 

Commodity requirements are listed in Appendix IV, Table 7E and
 
:onsist primarily of vehicles, computers, seed storage and processing

quipment and audio-visual (training) equipment.
 

Sind
 

Staffing
 

The project will be 
implemented by the Sind Forestry Department. The
 
urrent USAID FP&D Project in Sind is headed by a Project Director with
 
he Rank of Conservator of Forests (CF). The CF reports to the Chief
 
onservator of 
 Forests, CCF Sind, and directs three Divisional Forest
 
fficers (DFO's) who are responsible for work at the district level.
 
hree additioral Sub DFO's would be added to this structure to direct tile
 
roposed demonstration outreach effort in the three new districts. The
 
ield staff will consist of 12 RFO's, 36 FF's (18 husband & wife teams)

nd 36 forest guards. This staffing level provides approximately I FF per

60 families or six villages.
 

Technical Assistance
 

Technical assistance required by type of expertise and year is shown
 
I Appendix IV, Table 6D. Fourteen person months of short-term assistance
 
[11 be required. Expertise needed includes specialists in outreach
 
thods, nursery management training (curriculum development), economics
 
id marketing. These personnel schedules, permitting, may be utilized on
 
ie Punjab and Murree-Kahuta components as well.
 

Training
 

Inservice training needed to support the outreach program is shown in
 
)pendix IV, Table 6C. Two training cycles are indicated, the longer,

iitial year, "basic" training and the shorter annual cycle. The training
 
ograms will 
 teach practical outreach skills such as communication and
 
)tivation and will serve as motivational sessions for the field
 
rsonnel.
 

Training will also be provided for the 349 motivators who will be
 
cruited by the Forest Department and the 18 women to be trained as
 
resters. A new hostel and classroom center will be built to provide
 
cilities for this program.
 



VI COMPONENT 4: NGO/PVO OPERATIONAL SUBGRANT PROGRAM 

A. Relationship to Current Project Activities 
Component 3 of the' current FP&D project focuses on the 
environmental issues of deforestation and rural energy 
shortages, through operational programs of aforestation on 
barani and irrigated provincial lands. The amendment 

proposes to e:.tend these efforts to marginal private lands 
in the more populous irrigated regions. Component 5 of this 

proposed amendiren t is designed to further addr ess 

environmental issues by demonstrating integrated fores try 
and watarshed n-,nagement tr-eaLncrts to ameliorate soil uid 
minor slope stability problems in the Murree-kahuta region. 
Operational Sbgrants will permit NGO/FVOs to undertal e 
activites directly in support of these initiatives and to 
address other environmental iSSuOS compatible with broader 
USAID legislative mandates. 

B. Pec:omi'anda t:iurvs 

1. Operation Program Grants (OFGs), or subgrants to promote 
forest conservation prac tices and public awareness arc 
recommended for inclusion in the project amendment. 

2. The granT- program should be overseen by the Technical 
Assistance Team (TAT) with the bulk of the effort provided 
by the grantee supplemented' by short-term technical 
assltance. as necessary, in the design phase. 

3. TAr e::pertise should be augmeni ted on a shOrt-term basis 
with an individual who has e':tensive e:'perience in working 
with NGO/PVOs and preferably knowledge of environmental 
issues and organizations in Pakistan 

C. Rationale
 

Pakistan's natural re-ource and environmental problems are 
coamplte:: and interrelated. The present project addresses a 
number of the,.. problems in a f ra .m,2or t: emphasizing 
m$,npo.er and insti tutioral deve Iopmcn t , research and 
C-,pera tiona i farm forestry oUtreI-Ch programs. Activities 
proposed under tho amendinen t fit we I1 in to this same 
f ramework. Introduction of the subgr an t component wi 1 1 
utilizC this framctjorl. but C.::tend the ri-ngo of enviromentril 
issues addr.2sseed . .3c,ifice ly, OF'G; woulJ be u.sed to 
increase thc prc'j e : ts t:apac:i t, to address widespread 
environmental problena Fut,_ h a defor--ttien, soil erosion, 
siltation of r i .oros and r21 a LeJd pre0b I ,,nm 3f 2coo 1og ica I 

d e-tor i cjr-o t i u n. 

Operational Frogrami Grants describ.d in H1andbool; 1.: undtor 
Section 122(d) Grants, provides the opportunity to fund NGOs 
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and PVOs in program areas supportive of USAID's legislative
 
priorities. This component will utilize OPG subgrants to
 
encourage selected NGO/FVOs to develop and implement
 
programs addressing- a range of environmental issues
 
supportive of USAID environmental and conservation goals.
 

D. Technical Analvsis
 

1. Current NGO/PVO Capabilitv
 

A survey of NGO/FVOVi in Pakistan (see Anne: III, p23) 
indicates that many of these organizations currently 
emphasi;ze urbanra ther than rural concerns. Many of thee. 
organizations are small with specific goals and little 
technical or managerial e:'pertise outside their selected 
fiefd. Of the 10 organizations contacted, 3 focused on 
women's issues, 2 were concerned with rural development. I 
emphasized media campaigns and 4 were concerned with 
wildlife, conservation, forestry and agriculture. A single 
forestry NGO was found and contacted. Unfortunately, this 
organization hod minimal e:gperience and orientatedwas 

primarily toward mechanized commercial planting operations
 
and had little interest in development. Several NGOs
 
concerned with environmental issues were found and contacted
 
which possesses broader expertise, e.g., the. International
 
Union for Conservation of Nature and Natural resources based
 
in Karachi and the World Wildlife Fund with offices in
 
Lahore. Since the initial cohtact, the IUCN has enpressed
 
interest in the possibility of using OFG funding to wor
 
with the Sind-Arid Zone Development Authority to develop a
 
proposal addressing the aforestation/desertification
 
problems in the Tharparker region of Sind Province. .While
 
this particular initiative may not be central to USAID
 
concerns, the mechanism cf utilizing a PVO to assist a
 
provincial organization illustrates the -type of "leverage"

which the OFG could produce. Finally other organizations
 
working in the environmental and conservation area such as
 
the Aga Khan Foundation were identified as having potential
 
for contribution to a USAID initiatives.
 

2. NG /IFVOFffocti\,--,-

The overall effectivaness of NGOZP'VOs is oifficult to 
determine because progr'am evaluations are frequently made 
"in-house" and/or are not available aL all. This is not to 
uggenL that thesn organ izat.onw are ineffective, only that 

objective documentation is often lacking. The more-then­
adequate supply of donor funding over the past several years
,lso makes the evaluation process more difficult. However, 
bis,:.d cn dat in npplJndi:: II I and othur available evidrnc-. 
it is clear that wonsiderablu potential- e;'ists within thc 
present NGO/FVO community to address environmental issues in 
the context of USAID/OPGs. 



3. Anticipated Roles for Grantees
 

in the
roles for NGO/PVOs were considered
Two potential 

The first role considered was
design of the FP&D amendment. 


with the implementingthat of complimentary programs working 
of the operational

agency and supporting some facet 
under components 3 and 5 of the

activities proposed 
ac tivity is proposed in 

, M..,,dLiI t. This type of 

J Iluttr ative model 3 in Appendix IIl. The second role 

the one strongly advocated
cn-Crid-red for NGO/PVOs, and 

h-:re, i-; thzt of an independent agent pursuing brooder 
complimentary to

enviroiimrental and conservation objectives 
aiid supportive of the

USAID legisIlative mandates in general 

FP&D project objectives in particular. The 

problem in Sind suggested by
aforestation/dESertification 
the IUCN is an e::ampl'e of this type of activity. 

4. DeFi:rption of Froarjamn 

consist of decjigning, implementing and
The OPF' program will 

ev.aluatirig 5-7 grants ranging in amount from 200 to 500 

and 2-1 years duration. USAID through the 
thousanicd dollars 

in the design phase.
TAT will provide technical assistance 

Grant activities will be implemented by the grantee and an 

evalua.tion will be made jointly by the grantee and USAID 

supported consultants. 

t
D. Implenmenta ion 

1. Operational StrateRZ 

exist in funding, staffdifferences 
among Pakistani NGO/PVOs and

Substantial 
capabilities and e::perience 

working in Pakistan. In order to 
international NGO/PVOs 


types of organization within the OFG
accommodate both 

onfunded initially based 
program, grants will be made and 

of a brief concept paper developed by the 
USAID acceptance 


assistance provided
prospective grantee with USAID technical 


under the current FP&D project if required.. (Criteria for 

papers are shown below.) Theof these concept 
preparation of a detailed

Acceptance 
initial funding will permit 

NGO/PVO staff or -additionalproposal eiLier by current 
the grantee. Upon acceptance of the 

experts hired by 
below) the NGO/PVOproposal by USAID, (see criteria listed 

will commence grant activities. Finally, USAID will 

the program at its cdnclusioii based on monitoringevaluate 
and reports prepared by the grantee. The 6-step OFG 

implementation process summarized below, will require 1-4
data 

grant activities and years dn-pending on the duration of the 


oversight by the Technical Assistance Team.
 

. StLps in I3n 1e n,-i La 1 ion 



STEP i Identify NGO/PVOs and Issues 

Design team contacts previously identified NGO/PVOs and
 
identifies other participants during first month. Team 
works with NGO/PVOs to develop concept paper as basis for 
USAID review during second month. 

STEF 2 Evaluation of Concept Paper and Grant Award 

U3AID staff with design team evaluate concept papers and 
a4ard OPGs enabling full development of proposals Using 
Cgrant funds. 

STEP 3 NGO/F'VO Proposal Preparation 

NGO/F'VOs, now grantees, prepare proposal using their own 
staff or other e::perts hired using the grant funds. 

STEF 4 Proposal Acceptanc.e Release of Implementation Funds 

WJU;ID reviewL proposal and releases funds for NGO/F'%"O to 
implement granL activitics. Proposals may be review by USAID 
staff, additional consultants or FP&D TAT memburs, depending 
on the ,,ature of the proposals and personnel availability. 

STEP 5 Grant Implementation 

NGO!'PVO implenents grant activities. 

5rEF 6 Monitoring and Evalnation 

Grantee monitoring reqluirements are to be specified in the. 
proposal and should be in the form of previoisly agreed upon 
statistics or qualitative accomplishments. Monitoring data 
should be contained in the final evaluation report provided 
to USAID. An evaluation should be made during the last 
quarter of the project. The evaluation should include 
participants from' the NGO/PVO and USAID staff or short term 
consultants. The evaluation report submitted to USAID 
should emphasi:'e the degree. to which the grant objective-s 
w-re met and the contribution of the project to ameliorating 
the specific environmental or conservation issue addressed. 

.. Criteria for Acceptance of the Concept Paper & F'ropo7al 

Wight Concept Paper Criteria 

30 (1) Significance of the proposed environmental 

activities to USAID program 
objecti-,.oy and funds availaible 

20 (2) E::pe-ir-. c? and capability of the prospective 
granteu iri implamentation of pacst progi-ams and/or 
ability to e;:pand personnel and activities to meet 

http:objecti-,.oy


used. Funjab Forest Department staff with eaperienco in the 
earlier program will be assigned responsibility for
 
implementation of the ULSAID component. Finally the Punjab CCF 
and staff see the USAID component as enabling them to follow­
l.1 rough on the e;isting initiatives and are anniouu to maintain 

contiuIIity of effort. 

In Slind, a more substanLi;al effort will be rEequired to develop 
tlhe in f rastr.uc tur-e and popularizo the prog ram. The For-es try 
D:.partment staff will need to he incr-acn-d and Lrained in 
r.utreach methods and a well organi:ed eaf fortL to raiseo publi: 
a*areness will be required. To off-set tlhc - a factors the scale o: 
proposud opeirations ha bbeet I miiiLUd tW 0) acrau- in 5-. provincai 
and the pa ticipation leve] targets set for 2.5 percent c 

0

rami:is as opposud to 1' 00 acre in 22 provinces and I 

porcei t participation level, in Punjab. Fortunately Lhe proposed 

Sind d.omOnlstration wil1 also beneffit from from management by 
adlnis with e;rpurience in the culrrun t USAID program.itrators 

mpl omen tation of those program conponn ('.s is not dependen t in a 
ra,.ric sense of the completion or siuocus5 of tlhe barani 

p "ugiramn-. Crtain ly e;'ptrance gained will ba u.sefuli but 

,Omp ltion of: the bran progrran should not be viewed as a 
ci .iri is iLt- to in i tiaa ion I; . compunci t:. on irr-iga ted pr i.'a ,. 

1,n .L. The new demosi tratiosi are tec:hnic-ally and ecobnomical 1', 
f..si n.lo ".ind pr ima.1rily S ignific:ant in thair ability to react-, 

1arg.-r numnbers of farm families and to put marginal farm land 

,Lo product1.tioi 

TN: ,ijor c hail acJOL, and lJicr1f rtunitiIs associated with the11, 

iRtiujij and,- Sind co' poin tu _r' inn buildirng .i effective Otutra I: 

tJl"ami imp] leing program 
,.M 22' iJ.rri :a districts-. lii. opportunity to iiir as. womiic'r 

"-'aI and to evaluate tlhcp utility of ,tiva Loru are a l so 
iimipor a r t. 

or and in tLc cani of Ut PnjLilab ,,ili tlh 1l-, 

? . TriJ.ninn fanil ities 

-liniiacuionp'rrnt is considered to bu high pch,:nttal, low risk and a 
r r U suppor t of thi OIur a * a ccl"rmoir for : .. c.e icniS t r'n Lionl 

pJr,.aw.sr . Traiiiing could ho rarrid out in ::intiig famZli.tie- of 
, i, l cc.a tLiui . IIojerver q ui1ty of such'.: tr-ain ingOnnmlrcial the 

.,J the r, ,uccd f lm;ibil i ty or cir,..l ii, wou ld1 d tr-r"t 

oppre-iably to tr.iiii1g pr-ijgram 1f,.c tf'o,:iv ano . lostel and 

cla: ,sroon centars wil1 prividu focal points and emplasis to 
try.in L pr -u:qgrn.,m:. I_-,n; it' i .1:7 f Ull oin at!io' W- judged to be 
, .,.I i a- I c,. ... in ; iIIIir 

fIric . crtJ Il:iq W . r' t , f . l rI 'i. , . ,.J ' I I,d ,q. t L,,r:lh1 
. .,. .i_ 1 S: 1 : t.rLS P JO - t c ui ijAciiit.z. . , : ,. , , ..., bo it-n 

.1 ,1 : , A ii O, f l l Q ' I " I irI ' i I I I. i ;I , -ii W1IJi .U"JA O I I 

I ial-,ii l 1 t Inra iri tiec hl b u Lho . ti i W- 1l 1 
caqiiaiL fur Ltie upc'r Iaiicri ctomjo"Qu'cin. Troill nee'ds ar-i: 


recurrenit in that iiiur .in~ihlia. "bawi'" traininrg outruach
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personnel need the opportuni ty, annually, to come together, 
discuss field problems, learn additional skills, and renew their 
ontl usiasm. Well staffed and equipped hostels and classroom 
centers will encourage qua'lity outreach programs. Obviously the 
centers will also be used to meet other- continuing education 
objocti,.s and it in an LicipAted that these centers will be of 
sin ficant gen eral hurnefiL to t:e: ovrall forestry program.
Thlin construc tion will e-quire addi ti. unal TAT staffing to 
,Lw.,,,di r A/Era t:e activities and tMi duvoi' p pr-ogr'amming. Th e 
-- :i-Lance of a Pakistani, engineor or architect on the TAT 

',r in suppor: of thina activity and the research laboratory
 
con , r cLtion is nec: -. , r-y.
 

7 . '.. -a -ch I ii. ti 

Tile p_rovincial research facilities cflpunnit could be viewed as a 
SparoCe "!:and-olne" canmplono:t:;it h.shouldr not: be. The component 

in, Jignud incrum n the ef fecLivune-is of the current 
in f ra n'tuctLur, and inc-eas e the pote.r I:i ai o f the prey inc ia 1 
r..._rch cadre to contribute to th- 5tuccsi. of on-farm forestry 
uJp~r. ions. 

FRn-arh is an integral part of the current project and should
 
b ,oiloL kiuLd un.,dear thle ainildm1nnntL. Bas iC researchl i,'n noria1" ly a
 
hligh putential, high risl: undertaking; appliued research 
 more
 
oftun is high to moderato in po tential and moderate to low risk.
 
Tu appl ied research objuctives specified in the PP are 
approplriate to the goals of the project and basically of moderate
 
pa L.:Li .l and low rislt. Accomplishling thl-e obLjectivesi due-s not
 
in , .ui:ral depend on "supLr-scientist,. ", "breakl.throughs'' or larg,
 
2iounLn of "high tech" equipment. MHuetin, Lhaewu objecti'.,s o­
1.a. i ij reSpt.: La t~teo I''t)igr:s towards th'_um in a rotaona[h le paria:)d 
uf Lin;' 'utilizing suund scientific mothdolotgy does requirc J 
c .udr' of CrifULU)t L I I W ll trained and equippocd scient LiS.w, 

Applying an "inL tarn a ional standard" to Fa:istan ' s forestry 
rua:: r'ch programs indicates that theo.y arou only at th"e lower 
margin of this standard at this time. Thu technical assistanc-', 
training and commodities supplied or p)C-tJ raiflOLad in the courrent 
project are appropriate but insLuf fic ient to the need. The
 
r'commnde.tiono 
 .ndler- this project amandiunt, particularly in 
r-.rd to Fhd levu. . training and cons truction of provincial
 

a l :rius Ord da'ig ,d 
 iC Ih li urther r,-ecd' basic 
.. c I-'i cTie . ilhu conhL.ut. cL iffr n ram . I1 a lySigLificant 


.nir..tnau the ov ern ight load 
 o:i th Lao.chnicai ansistanc:e team. 
Alt',ugh tochnical a-.si.Lstance in tLhe form oaf facility des.ign 
FoI.iil will reduc til, burdu :o) p lanningij,- c ns iorable effort and 
cordi: ation will b . ruequird t fieId La.o Loamn aid follow-up 
• 'ith A'E personnal. I:i,l:ti'i hwith rale'.'.::t o::puri,.nce in 
-:rin.aring or _rcitotL:u ti would b ,o asnu t to thle TAT in 
L'..',:'l Lng Moa ,:c vi t Lon. 

,I. ::.trhrc,?-u t :q! L.''.-[J-- z' .: : 'iJ i..i-!=1 . a .&n- i r-rcin 
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Th-2 M-K component is a "stand-alone" operational scale 
demonstration with hirh potential for success, low to moderate 
risk and moderate to high complexity of implementation. The 
problems addressed are the same deforestation and rural energy 
shortLages cornceros considered in the Sind and Punjab components. 
Howu.er the watershed stabilization initiative included in the M-­

bj.:ctivs wh iclh adds breadth to tho sc:ope oaf environment al 
.::u.o, considcred, also increases the complexity of the the 
project by ru,,quiring hi.gher level1 s of participation/cooperation 

.. commuity or- subcatchm-r; t basis. Ad"ditionall' the periodiic 
.Uc:aurrlnc of 1ondal .des in .ofnm: of the more ans table caLchment 

00daian elean t of physical risk, and the much gre.ater riskl, froin 
1 publ ic relations anlo, tlat Loou Uol) Iitius M.5S LVOs slopce 

:Lab-ility problernc nay bo "solved" by ip ojec: activi tins. It 
,_I;uld be umph. ined tLhat the land.lide pao bl ,rrs occur on only a 
Email fraction of the acrage involved. Cnrnseqaoaltly it should 
lao relatively O.'sy to identify th L8000v acres small stable 
cALch,'onts to be treated as an operatinonal sc:ale0 daamunrstration. 
Finaily it should be noted tlat the ua.ISu of the M-lK Development 

uthrit' as an inplem0-ntinig agoncy with its pa'.:er to bring 
I, Ltler personne l from vri us governmn t agenc ies and 
aunnJinats their offorts is an innovativa and positi'e step. 

L O t tW Se a tim e :h, n,.d to at:cq ti r. paer sonne1 and 
.. i,l.h a substantially larger organrizatiun adds comple: ity t 
- i planl La tie a proccs . This compone t will require 
-ubtaLntial everstlht by the TAT and an additional otaff member 
.,: U perti so in w.atershaed managemenrt w1ould be required. 

-, 	 j, a-ti i aI l. ]. ai'i i: S 

Thn upratiaial ubgraiit cumponent is judgnd to have moderate to 
I: 	 gh ,ato,rLi.l, mi.adraliu riok arid lon coala . ty. A-s Jetailed] 
amApp-ndi: II, the Pakistani NGOIFVOVs av- definite potential 

io, n: tri bution to pro ject: obj ec tiv::s but u a g roup havc 
r:latively little e::perience in envircnmental activities. The 

blnnt, prog ran is e:pu:ted to bene.fit the proposed coperation-al 
.L, ties but .shouId beo vi ewed a a lt;ad a lOU L Oii]lM ai t 

r 'a cring oily ,udest irlnput friom th TAT 

Ca a.,tuction of a women' hostel at the Fakistan Forest Institute 
is a high potential high risk urdertaking with low co ple:xity.' 
Thu goal of having wmen forest officers in the Fakistan Forest 
Ervice is a comlale:x itiO:u, that will rot bo resolved by the 

.a2truction of a hIatel. However, the hostel coutld help to 
,.":. -- UaPrD.-. up a rol fo" moan:n o fficers through 
;,iii toUiag thci r -s.tivity il r'euarch and crueating a focus and 

.-m,-rLu'.ia . for" r ciomi . '# thisty uIrtlhprI:sti.l' O Ov'-vi of 
,.rpiu nt i. wall awltI.ii tim capability uf tIar TAT giv,_-ni the 
r a Lui rrirlt r' L-, I.l i!a'oii e gri,n.air O' .r'rlii. t,tu:t. desncribedi:J 
0.50,0'. 
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D Options
 

Option 1: The recommended option: Maximize potential by including
 
all components.
 

All components are recommended for inclusion in the amendment. 
This will fully utilize the funding available and and require 3 
odditional TAT members, A long-term US consultant and 2 
Fkis tani pro fssional s. 

Uption 2: M, imize risk and complexity 

Inc:ludce only the Sind and Funjab demonstrations supported b Lh'! 
research and training facilities components. This would utilize 
about 2/3 of funding available and could be implemented by 
present TAT staff with the addition of one or two Pakistani 
professionals. 

Option 3 : Maximum emphasis on support initiatives and 
increased emphasis on environmen t and womans issLe 

Iloclud. the Murree-Kahuta component, the operational .ubgraiit 
pingcjam, l:N training fa-ilities component and the women' s 
hos tel. This would require TAT team expansion of a additional 
long term US consultant and preferably a Pakistani professional. 

Technical Assistance Team 

Fhe current proj uct uLilizes a technical assistance tean
 
.onioNiL. ny of a Chiir o Farty/Forester, traLiing and roearclh
 
.f,-aciiliz La ai OtLtr-2ach specialists and Americarn and Pakistcani
 

Ji . the amnendin,, hrup'ii gist:i Two il 1ema nt activi1:.ias in the ' 
the star f should be augmieni ted by two US prtofoeuional. ArinLi g 
aitional skills in watershed management and forestry arid at 
least two Pakistani professionals to ass.st with construction and 
with oakher implementa Lion dotal i. 



---------------------------------------------- -------------------

-------- -------------------------------------------------------

-----------------------------------------------------------------

IX. Budget
 

SUNIARY OF FP;G AMEMENT 
 FUtNDING 	 By USAID 1 GOP SURCES
 

CURRENT I'Mu FP i 0
 
PROJECT AIETOMEfir 
 GOP 	 TOTAL
FR O JEU!CO M P-1X 0 09q 's ) 1 ( 0 00, 5 1 1 (000' s ) 's)VII O 9 0 110O 

-..-..--.---.---.----.------..-----.--.----------.-.-..---------------------------------------------

Research Facilities
 
Technical 
Aswi ance 3.0.00 
 30.00
 
Training 
 1357.00 
 Ml51.00
 
Cntindities 
 1330.00 
 11330
00
 
Construction & AE 1 401
 

Sind 
 500.00 
 500.00
 
runjat. 
 50.0) 	 50.00
 
[131nrhistati 
 500.00 
 500.00
 
M.E costs 
 420 
 410.00
 

subtotal 330.00 
 4157.00 
 4487.00
 

2 Field Operatirns
 
Technical Assistance 
 775.00 
 775.00
 
Training 
 704.33 
 704.J3
 
Commodities 
 802.00 
 802.00
 
Other Costs
 

S1830 
 8I83.
0
Punjab 
 2700.00 
 2700.80
 
II.rree-Kahuta 
 2175.40 
 175.4:)
 
Operational expense 
 1700.00 100.00
 
Salary 
 620.30 620.30
 
Motivators 
 540.57 .48.5i 
 107.14
 
lousing & Furinshings 
 800.0 ?(0..) 

subtotal 795.00 0874.90 2520.10 11209. 7A) 

Operational Subqrarnts
 
lechnical A;istance 15).00 
 10.00
 
Grantq 
 1200.0) 1200.00
 

subtotal 
 150.00 1200.00 
 10.00
 

4 	 rro~incial Training Facilities
 
inI 
 365.00 
 65.00
 
Punjab 
 365.00 
 365.00
 
U4lu:istan 
 245.00 
 245.00
 
A,[ design 	cQsts @ 400 
 390.00 
 370.00
 
ConaIl iss-Furnish5E~jip 200.00 
 100.0( 2,)0.00 50(..0) 
Contiqpnc 
 150.0O 

siJftOtal 350.00 1465,)0 20.00 21l.,(
 

5 rFl Icaen's Irstol 
 250.00 
 250.00
 

subtotal 
 250.00 
 254.00
 

Co tir.gncy 
 30O.00 20.0
 

GRAND TOTAL 1625.00 16266.41 27N9.0 2)911.70
 

http:2)911.70
http:16266.41


APPENDIX IV
 

TABLE I 	Summary of FP&D Ammendment Funding by USAID and GOP Sources
 

TABLE 2 	Summary of USAID Funding for the FP&D Project by Year
 

TABLE 3 	Summary of Research "Facilities" Costs (laboratories, training,
 
technical assistance and commodities)
 

TABLE 4 	Summary of Instructional Facility Costs
 

TABLE 5 	Summary of Pay and Allowances for GOP PersonnC"
 

TABLE 6 	Summary of Costs for Sind Demonstration
 

A. Budget
 
B. Nursery Costs
 
C. Inservice Training Costs
 
D. Technical Assistance Cc~ts
 
E. Commodities
 
F. Motivators
 

TAWLE 7 	Summary of Costs for Punjab Derionstration
 

A. Budget

B. Nursery Costs
 
C. Inservice Training Costs
 
D. Technical Assistance Costs
 
E. Commodities
 
F. Nioti vators
 

TABLE 8 	Summary of Costs for N-K Demonstration
 

A. Budget
 
B. Nursery Costs
 
C. Inservice Training Costs
 
D. Technical Assistance Costs
 
E. Commodities
 
F. Motivators
 

TABLE 9 	Costs for Training Center, Hostel & Research C
 

TABLE 10 Cost of Commodities for Baluchistan
 



TABLE 1.
 

SUMNARY OF FPID AMENDMENT FUNDING BY USAID & GOP SOURCES 

CURREUT FP&D FP & 0 
PROJECT ANENOMENT GO? TOTAL 

PROJECT COMPOINENT S (000's) $ (000's) S (00051 $ (000's) 

Research Facilities 
Technical Assistance 30.00 330.00 
rainn 1357.00 1357.00 

CoLAodities 1330.00 1330.00 
Construction & A.E 0 401 

Sind 500.00 500100 
Punjab 50.00 50.00 
Baluchistan 500.00 500.00 
A&E costs 420 420.00 

subtotal 330.00 4157.00 4487.00 

2 Field Operatino
 
Technical Assistance 795.00 795.00
 
Training 704.33 704.33
 
Coaodities 802.00 802.00
 
Other Costs
 

Sind 1893,30 1823.30
 
Punjab 2730.80 2790.80
 
Xurree-Kahuta 2175.40 2175.40
 
Operational expense 1900.00 1900,00
 
Salary 620.30 620.30
 
Motlvators 548.57 E48.57 1097.14
 
Housing & Furinshings aoo.oo BOOMo0
 

subtotal 795.00 8394.40 25:0.-0 12209.70
 

3 Cperatlonal Subgrants
 
Technical Assistance 150.00 IO.00
 
Grants 1200.00 1200.00
 

---------------------------..-----------.--------------------­

subtotal 150.00 1200.00 1350.00
 

Provincial Training Facilities
 
Sind 365.00 365.00
 
Punjab 365.00 365.00
 
Balurhistan 245.00 245.00
 
A E design costs @ 401 390.00 390.00
 
Cojodities-Furnish&Equip 200.00 100.00 200.00 500.00
 
Contingency 150.00 150.00
 

............................................................
 

subtotal 350.00 1465.00 200.00 2015.00
 

5 PFI Xosen's Hostel 250.00 25.00 

subtotal 250.00 250.00
 

Contingency 300.00 200.00
 

GRAND TOTAL 1625.00 16266.40 2920.!0 20811.70
 

http:20811.70
http:16266.40
http:12209.70


TABLE 2
 
SUMMARY OF USAI FUIJIN6 FOR THE FP1 PROJECTBY YEAR 

Year1 Year 2 Year 3 Year4 Year5 TOTALFPIFAaondoent Current FPSD 
FOJECT C0O0NENT I TN0'sl I (000's) I (000's) 1 (000'1l 1 1000'sl 1 (000',S TOTALW1001 

ResearchFacllttls 
TechnicalAssistance 30.00 100.00 80.00 01.00 40.00 330.01 
Tralnn9 100.00 200.00 500.00 300.00 257.00 1357.00 
Cossodities 200.00 50).00 400.00 130.00 100.00 13J0.00 
Ccnstruction&A&EI 401 

Sind 400.00 100.00 0.00 0.00 0.00 503.00 
Funjib 40.00 10.00 0.00 0.00 0.00 50.00 
laluchistan 0.00 400.00 100,00 0.00 0.00 500.00 
ASEcostt 176.00 204.00 40.00 0.00 0.00 420.00 

................................................................................................................ 

subtotal 946.00 1514.00 1120.00 510.30 307.00 4157.00 330.00 

fieldOperations
 
TechnicalAssistance 40.00 180.00 165.00 0.00 0.00 75.00
 
Training 346.05 B7.57 87.57 B1.57 0?.57 7C4.33
 
Cowasdittes 399.00 .214.00 118.00 44.00 27,00 002.00
 
OtherCosts
 

Snd 357.50 367.00 367.70 396.10404.50 1032.40
 
Funjab 10.10 327.87 603.43 754.26 905.14. 2209.01
 
Ourrte-r.ahuta 412.50 429.60 429.50 441.40 463.40 217!.4,
 
Motlvators 141.66 177.74 231.18 0.00 0.00 140.57
 

subtotal 226S.61 1704.78 2012.30 1715.31IB?.61 8314.40 795.00
 

Otrational Subgrants
 
TechnicalAssistance 60.00 60.00 0.00 0.00 30.00 110.00
 
Grants 150.00 250.00 300.00 300.00 200.00 1200.00
 

---------..----..---- - ----------------------- - -------------------------------------------------------------------­

subtotal 210.00 310.00 300.00 300.00 230.00 12)0.00 150.00
 

rrovinclal Facilities
Training 

Sind 250.00 75.00 0.00 0.00 0.00 365.00
 
Funjab 2?0.00 75.00 0.00 0.00 0.00 65.00
 
Baluchistan 0.00 0.00 190.00 55.00 0.00 245.00
 
AU0designcosts 212.00 75.00 0.00
1 401 60.00 23.00 310.00
 
Coaaodities-FurnlshlEqulp0.00 200.00 0.00 100.00 0.00 100.00 200.00
 
Contingency 50.00 50.00 0.00 50.00 0.00 150.00
 

...................................................................................................................
 

subtotal 862.00 460.00 265.00 220.00 0.00 1465.00 350.CG
 

IFlWoaen's 0.00 60.00 0.00 0.00 Z50.00
Hostel 190.00 


s$btotal 250.00
 

Contingency 300.00
 
GRA6 TOTAL 16266.40 16:5.00
 

http:16266.40


TABI.E 3
 

RESEARCH 'FACILITIES'
 
SUMMARY OF COSTS
 

Cost/unit Total Cost
 
Quantity Ite S (O000'slI (000's)
 

Nuaber
 
Codity
 

10 Vehicles 14 140
 
12 Cosputers 10 120
 
17 Sci.Equip. &Lab 50 850
 
22 Tech. Pub. 10 220
 

subtotal 13310
 

Facilities
 
2 10Science lbortorles 500 1000
 
I I Research library &
 

Caoputer Ctr. Cosplex 50 50
 
A&E @ 40Z 420
 

subtotal 1470
 

Mlnlhs
 
Training
 

360 Phd 1. 648
 
240 MSc 1.8 432
 
60 Non-degree 3.5 210
 
10 WorLshops, Pakistan 0.7 7
 
20 Student, reseirch 0.5 10
 

sjbtot3l 1307
 

Technical Assistance
 
22 Existing FP&D project funds 0 0
 

subtotal 0
 

GRAUD TOTAL 4107
 



TABLE 4
 

SUMMARY OF INSTRUCTIONAL FACIZITY COSTS
 

Unit Cost Total Cost 
No. Facilities 1 (000's) $ (000's) 
...............................----------------------------------------

I 	 10-rooo Hostel &Classroom Ctr 245.00 245.00
 
(Baluchistan)
 

I 20-roox Hostel & Classroom Ctr 365.00 365.00
 
(Punjab)
 

I J-roc3 Hostel & Classroom Ctr 365.00 365.00
 
(Sind) ----------------­

subtotal = 975.00
 

A/E cost e 40 percent 	 390.00
 

total C 1365.00 

1 lot FUr nghJcs 	 100.00
(Baluchistan) 
 100.00
 

I lot Fur.ishings (Punjab) 200.00 
 200.00
 

I lot Furnishings (Sindl 200.00 
 200.00
 

total 500.00
 

GRAND 	TOTAL 1865.00
 



TABLE 5 

EXPA1,1ION OF FARMFORESTRY DE STRATIO1 'TO IRRIGATED 
ADMINISTRATIVE COSTS -- STATEENT OF PAY I ALLOMJWES 

FARMLAMDS OF 
(Rs 000's) 

SIND 

------------------------------------------- ----------------- ------- ------------------- - --------------
Additional 
Posts 

Basic 
Pay 

Year I Year 2 Year 3 Year 4 Year 5 Total 

Post 3equired 
-------------------------------------------

Scale -OP USAID GOP USAID GOP USAID GOP USAID GOP USAID SOP USAID 
--------

A. PAY 
1. Sub-divisional forest officers 
2. Range forest officers 
3. Farm foresters-husbandlife 
4. Forest guards 

3 
12 
36 
36 

17 74.3; 
16 194.;0 
9 179.23 
1 216.00 

179.23 

79.92 
210.96 
186.41 
221.61 

186.41 

85.50 
226.C8 
387.07 
227.23 

91.08 
241.20 
413.28 
232.85 

96.66 
256.32 
415.39 
238.46 

427.50 
112a.96 
1581.62 
1136.15 

B. ALLOVANCES 
I. Sub-divisianal forest officers 
2. Range forest officers 
3. Far. forestzrs-husband/life 
4. Forest guards 

3 
12 
36 
36 

17 
16 
9 

35.00 
1C8.00 
8 . 
Y97.20 

6.40 

7.00 
110.00 
95.04 
106.90 

95.04 

38.00 
112.00 
209.03 
117.59 

37.00 
114.00 
229.99 
129.34 

40.00 
116.00 
253.00 
142.27 

190.00 
560.00 
873.51 
593.3 

- T----- - --- - ---

C. TOAL! 
------ -- -- - --- -.-------------- ­

991.62 
- -

265.68 
-----­

10C47.84281.45 
2---

1402.55 0.00 1490.74 0.00 1558.29 0.00 6471.04 0.00 



TABLE 5 (CONT)
 

VITEGATED 
DEIONSTRATION PROJECT
A - -NISTR FOR ilURREE-KMUTA
TI E CS S 
-- STATEME T OF PAY & ALLO VANCE5(Rs s 
-00-

A. PAY 

Post 

Additional 

Required 

Basic 

Scale 

Year I 

GOP USAID 

Year 2 

60P USAID 

Yer 3 

GOP USAID 

Year 4 

GOP (SAID 

Year 5 

GOP USAID 

Total 

Gap MAID 

I. Conservator of forest 
P SI O AI O 'lD 

2. Divisional forest officer4. Range forest officer 
5. Outreach fars forester 
6. Nursery forest guards 

B. AULLO E2CES 

2 

16 

1o 

16 

9 

1 

32.40 

159.36 

60 

34.92 

165.7 

61.,& 

37.44 

172.03 

63.12 

39.96 

178.37 

64.68 

40.08 

184.7 

66.24 

184.60 

860.16 

315.60 

I. Conservator of forest 
2. Divisioril forest officer3. Subdivisional 

forest officer4. Range forest officer5. Outreach fara forester 

6. Nursery forest guards 
----- ---------------

C. TOTAL 

216 

10 

16 18.009 76.80 

1 27.00373.56 

12.5084.48 

23.00393.16 

1Mo092.92 

29.00 
-----­

413.51 

19.50102.21 

30.003 .72434.72 

20.00112.43 

31.0405.45 
454.45 

95.00468.84 

20.0 
2069.40 



----------------------------------- -----------------------------------------------------------------------------------------------------

-------- ------------ ------ ---------- --------------------------------------------------------------------------------------------------------

-------------------------- --- ----------------------

TABLE 5 (CONT)
 

EXPAjNS1Qu GF FA.iM .Ei ~~SRTO TO IRRIGATED FARILANDSADINISTRATVE COSTS -- STATEZIET OF PAY OF PW,-jAa& ALLUWACES (Rs 000's) 

Additional Basic 
 Year I Year L
Posts Pay Year 3 Year 4Post Year 3 To'aIRequired Scale Grip USAID GOP USAID GOP USAID GOP OSAID GOP USAID GaO,USAID 

1. Far& foresters Coen) 
 28 9 278.83 287.97 301.06 312.14 
 323.23 936.4' 568.85
 

8. AUMINCESI. Far& foresters (Woen) 
 28 
 9 151.20 154.56 157.92 161.28 164.64 6S-----------
C. TOTAL 

0.0 430.03 0.00 444.53 452.93 0.00 0.00 487.S7 0.00 1420.27 874.61 

GRANDTOTAL 10855.32 Rs. = 620.Z04 S 

http:10855.32


TABLE 6A. 

SIND BUDGET 

Current Project Ammendment 
Funds Funds 

(_ 000s) ($ 000s) 

Technical Assistance 210.00 
Training 193.u. 
•Connodities 235.00 
Other Costs 

Nursery 1882.84 
Motivators 191.45 

210.00 2502.92 

GWD TOTAL $2712.92 



---------------------------------------------------------

------------------------------------------------------------

-----------------------------------------------------------

-------------------------------------------------------------------------

-------------------------------------------------------------------------

---------------------------------------------------------------

-------------------------------------------------------------------------

TABLE 6B 

SIND NURSERY PROOUCTIOU I CONSTRUCTION COSTS
 

OEFINITIOUS
 

SIR = Seedling production cost (Ri) 1.00
 
TA = totalacres pla.ited = 6600.00
 

FC'3 = Percent TA planted 3'x 3' 
 0.75
 
PCT6& = Percent TApla.ited
6'x 6' = I-PCT33 0.25
 
ST33 = No trees per acre planted 3'x 3' = 4800.00
 
5166 = No trees per acre planted 6'x 6' = 1200.00
 
NSPA = Nursery seedlinqs produced/acre = 100000.00
 
N= No yaars of nursery production 5.00
 

NCR = Kurery constrcction cost(Rs/lcre) , 12040.00
 

NURSERY PROUCTIOA COST 
 Cost inS
 
..................................--------------------------------------------------------


T6 = Iotal s-Edlings 3'x 3' spacing = TAIPCT33*ST33 23760000.00
 
T66= Tct l s o]ics 6'x6' spacing =TAIPCT66fST66 1980000.00

TS Total saMedIins required for TA T33tT66 25740000.00
 
IS ISir.:rcased,"A TSil.25 32175000.00
by for restock 

R Iota: sa2d1hig cost (Rs) TS.SCR 32175000.00
 

,.C1 ,oul sielina cost forTA (MI TSCR/:7.5 1638571.43
 
FC,11 C.sll/cre for production ($ TSC$/TA 
 273,.7
 

NURSERY COtS7RUCTIOt COST Cost inS
 

TM Tctal .ea in nurseries (acres) = TS/IJSPA 321.75
 
N er aniui nursery area required(AC(= TANIN 64.35
 

Ttal rurs-y coistructiun cost(Rs)= NCRIPAN 774774.00
 
Ta:l nure-y coistruction cost(s) = TC/:7.5 
 442172.80 
.o:,lcre for ccnstruti~n () = TICS!TA 

TO . ST-------------------------------------------------------


IC. TOTAL PRCDUC. & CONSTRUC. COST.S-- TSCW*NCS l8a42
 

6.71 

http:442172.80
http:774774.00
http:1638571.43
http:32175000.00
http:32175000.00
http:25740000.00
http:1980000.00
http:23760000.00
http:12040.00
http:100000.00


-----------------------------------------------------------------------------

1.00 

TABLE 6B (CONT)
 
ACRES TO BE PLANTED BY YEAR
 

Project Year
 
Area l 2 
 3 4 5 Total acres
 

SIND Per district 400.00 420.00 440.00 
 460.00 480.00 2200.00
 
Whole province 1200.00 
 1260.00 1320.00 180.00 1440.00 6600.00
 
As percent 
 0.18 0.J9 0.20 0.21 0.22 

----------------------------------------------------.---------------------------------


NURSERY COSTS BY YEAR ($) 
Project Year Total 

1 2 3 4 5 Costs 
.............................--------------------------------------------------------------


SIID Prcduction 330942.86 
 349328.57 367714.29 386100.00 404485.72 183B571.43
 
Carstructjon 26463.60 17707.12 0.00 
 0.00 0.00 44272.80
 
TOTAL 357506.54 
 367037.69 367714.2? 306100.00 404495.71 1882844.23
 
...........................-------------------------------------------------------.------­

http:1882844.23
http:404495.71
http:306100.00
http:367037.69
http:357506.54
http:44272.80
http:17707.12
http:26463.60
http:183B571.43
http:404485.72
http:386100.00
http:367714.29
http:349328.57
http:330942.86


------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------

TABLE6CI. INSERVICE TRAIUINS--SIND 

Course (cos) Course Months $Month
 
A.Initial (1st Year) S/day I Persons Duration Per Year I Years Total (26days) I Total
 

DRO's, SDFO's &RFO's 30 18 0.5 1 1 9 780 7020 
Fcresters. Far. 20 36 1 I I 36 520 18720 
Forest Buards I0 36 1 1 I 36 260 9360 
Yativators 5 349 0.23 1 1 80.27 130 10435.1 

TOTAL = 45535.1...........................................--------------------------------------------------------------------------


Course (ocs) Course Months/Year I Month 
Aay I Persons Duration Per Year I Years Total (26 days) I Total 

:ws, SDFC'n IRFO's 30 0 0.25 1 4 
 18 780 14040
 
Friuters, Fare 20 36 0.5 1 4 72 
 520 37440 
Forest Guards 10 36 0.5 1 4 72 260 18720 
ctivators-Training&Fara tour 5 349 0,12 1 4 167.52 130 21777.6 

............................................-------------------------------------------------------------------------


TOTAL = 91977,6........... ....................................................................................
 

CRAND TOTAL: 137512.7
 

INIIIAL SERVICE TRAINING
 
...............................---------------------------------------------­

Per/diea Salary Total Cost/
 
lcoer Foresters No. Cost/Year $ Tranes
 
...............................----------------------------------------------

Sind 18 2800 315 56070
 
P,njab 28 2800 315 87220
 
MurrEe-Vahuta 8 2800 315 22920 

...............................----------------------------------------------

TOTAL 168210
 



---------------------------------- --------------------------------------

TABLE 6D
 

Technical Assistance Costs
 

$1WOS TOTAL COST
AREA EXPERTISE
YEAR MONTHS (000's) S 1000's 

Sit!) 

Outreach/Social Scientist 
Nursery management 
Curriculum development 
Econoist/arketing 

2 
2 
2 
I 

I5 

15 
15 
I5 

30 
30 
30 
15 

2 Outreach/Social Scientist 
Nursery canagenent 
CurriculuA development 

2 

2 
I 

15 

15 
15 

30 

30 
15 

3 Outreach/Social Scientist 
Econotist/harketing 

i 
I 

15 
15 

15 
15 

TOTAL 
-----------------------------------­

14 2JO 



--------------------------------------------------------

UNIT PRICE TOTAL COST 
AREA COMMODITIES QUANTITY S (O00's) I (O00's) 

SIND 
26-passenger buses, Toyata 2 20 40 
Computer systems 2 10 20 
NurserylSeed storage & process 2 30 60 
Jeeps 2 12 24 
Pick-up trucks 3 12 36 
lotorcycles 25 1 25 
Audio-Visual equipment 1 30 30 

TOTAL = 235 



TABLE 6F
 

NUNBER OF MOTIVATORS ADDED BY YEAR 

1 2 3 4 5 TOTAL No. 

Fur. b 145 194 281
Eid 87 119 
0 0 6201f3 0 0 34?


O 11 12 0 0 31 

GRAND TOTAL 
 1000
 

MOTIVATOR COSTS 
 (IRs 800/os for 24 aos)
 

1 2 
 3 
 4 5 TOTAL Rs TOTAL S
 
~~~~------------------------------------------------------------------
Punjab 2/84000.00 37490.1.00 5395200.00 0.00 0.00 
 11904000.00 
 690228.57
Sind 1670400.00 2284800.00 
2745600.00 
 0.00 0.00 
 6700800.00 
 382902.86
153600.00 211200.00 
 230400.00 
 0.00 0.00 
 595200.00 34011.43
 

Total 4608000.00 6220800.00 
 8371200.00 
 0.00
........................---------------------------------------------------------­0.00 l92O000.00 1097142.86

in$ 2633I4.29 355474.2? 476354.29 0
 

GRAND TOTAL 
 19200000.00 1097142.61
 

http:1097142.61
http:19200000.00
http:476354.29
http:2633I4.29
http:1097142.86
http:l92O000.00
http:8371200.00
http:6220800.00
http:4608000.00
http:34011.43
http:595200.00
http:230400.00
http:211200.00
http:153600.00
http:382902.86
http:6700800.00
http:2745600.00
http:2284800.00
http:1670400.00
http:690228.57
http:11904000.00
http:5395200.00
http:37490.1.00
http:2/84000.00


TABLE 7A 

PUNJAB BUDGET 

Current Project 
Funds 

($ 000,s) 

Ammendment 
Funds 

($000's) 

Technical Assistance 210.00 
Training 
Commodities 

445.53 
399.00 

Other Costs 
Nursery 
Motivators 

2780.82 
340.11i 

GRAND TOTAL - $4175.47 



--------------------------------------------------------

--------------------------------------------------------

--------------------------------------------------------

----------------------------------------------------------------------

---------------------------------------

---------------------------------------------------------------------

----------------------------------------------

9 

TABLE 7B
 

FUINJA?
NURSERYPRODUTIgl: I COUSTRUCTIO,1 COSTS 

DEFI T, , .. 

SCR Seedlino production cost (F s) 1.00

TA T3tal a:reo planted M1900.00
FC133 Percent TA p!anted I' 3' 
 0.20
KT Percent TAplanted 6'x 6' z I-PCT33 


ST33 No trees per acre planted 3'x 3' = 
0.80
 

4800.00

ST66 No trees per acre planted 6'x 6' = 
 1200.00
 

NFA
Nursery seedlings produced/acre 
 100000.00
 
No years ofnursery production 5.00
 

KR Nursery construction cost Rs/Acre) 
 12040.00
 

IURSERY PR]DUCTION COST 
 Cost In
 

3: Total seeiPLo 3' a 3'spacirn z TACPCT33*ST33 
 190080oo.00
T1 : Total seedlirgs 6'o 
6' spacir.g T,,rICT66*ST66 19008s00.00
 
TE Total seedligs required for TA = T33+T66 38016000.00
 
TS TS increased by 2EX forrestock 
 = TS1.25 
 47520000.00


TSR Total seedling c:st (R' 
 : TS#SCR 47520000.00
Z. Ictal seedn;rq cost forTA ($) = TSCR/17.5

:A$ =Cost/a:re for production T /A4297 15
for...ro.....o............137.14
 

URSERY CON TkUCTIGNCOST Cost iS
 

"N= Total area innur3eri s (acres) = TS/!SPA 475.20

FANI Per annuanursery area r~uired(A'D= 
TA/N 95.04T C -]alnursery construction cot(Rs)= UCRpArj 1144281.60
 

Total nursery constructico cost($) = TC/17.5 
 6538752
CC4 = Cost/acre for constructioa (s) = TClTA 3.30
 
- - I------------------------------------------------------


TC= 101T1 PRODLC. COSTS&CONSTRUC. TSCI#TffCS 
 2700816.09
 

http:2700816.09
http:1144281.60
http:47520000.00
http:47520000.00
http:38016000.00
http:19008s00.00
http:190080oo.00
http:12040.00
http:100000.00
http:M1900.00


----------------------------------------------------------------------------

TABLE 7B (CONT)
 

ACRES TO BE PLANTED BY YEAR
 
Project Year
 

Area I 2 3 4 5 Total acres
 

FU A9 	 Par district 50.00 100.00 200.00 250.00 300.00 900.00
 
Uthole 1100.00 2200.00 4400.00 5500.00 6600.00 17800.00
province 

As percent 0.06 0.11 0.22 0.28 0.33 1.00
 
........................ 
 .......------------------------------------------------------------


VIURSERY COSTS BY YEAR (MI
 
Project Year Total
 

1 2 3 4 5 Costs
 
...............................-----------------------------------------------------------­

?WSAB 	 Production 150857.14 301714.2 603428.57 754285.71 905142.86 2715428.57
 
Construction '9232.51 26115.01 0.00 0.0W 0.00 65387.52
 
TOTAL 190089.65 327869.29 603429.57 754285.71 905142.B6 2760816.09
 
...............................-----------------------------------------------------------­

http:2760816.09
http:905142.B6
http:754285.71
http:603429.57
http:327869.29
http:190089.65
http:65387.52
http:26115.01
http:2715428.57
http:905142.86
http:754285.71
http:603428.57
http:150857.14
http:17800.00


-------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------

------------------------------------------------------------

------------------------------------------------------------

------------------------------------------------------------

TABLE 7C
 

II.INSERVICE TRAININlG--PUNJAD
 

Course (cos) Course rcnths SMonth
 
A.Initial (1stYear) 
 $/day f Persons Duration Per Year I Years Total (26 days) S Total 
.........................................----------------------------------------------------------------------------
rrO's, S F's &RFO's 30 36 0.5 1 1 18 780 :4040
 
rcrestira, Fara 20 12.) 
 1 1 1 120 520 6240 
Fcrast Guaris 10 92 1 1 1 92 ?-0 23-20 
p.cthators 5 620 0.23 1 1 142.6 !130 18,22 

TOTAL z 118898
 
....................................................................................
 

Course Nmos) Course Months/Year S Month
 
.. S/day I Persons Duration Per Year IYears Total (26 days) $ Total
nualy (Years 2-5) 

.ru s DFO' & RFO's 30 36 0.25 1 4 36 780 28080 
F:rlters. Farm 20 120 0.5 1 
 4 240 520 124800
 
-crest durjs 
 10 92 0.5 1 4 184 260 47G40
 
Uotatzrs-TraininqFarm tour 
 5 620 0.12 1 4 297.6 130 38688 

TOTAL = 239408 

GRAND 358306TOTAL= 


:U1TIAL SERVICE TRAINING 

ter/diei Salary Total Cost? 
:tt Foresters Cost/Year S Trane 

,.18 2800 315 56070
 
J;28 230) 3!5 87220 
,rre-iauta 8 2800 1 292.
 

TOTAL : 163210
 



- - - - - - - - - - - - - - - - - - - - - - - - - - -

------------------------------------

TABLE 7D
 

Technical Assistance Costs
 

AIMOS 
 TOTAL COST
YEAR 
 EXPERTISE
AREA MONTHS (000's) s (000's)
 
---- - -- - - - A-- - -PUNJAB --- - -- -- ----- -- ----- - - - - - - - - - - - - ­

Outreach/Social Scientist 
 2 J5 30
Nursery management 
 2 15 30
Curriculum developeent 
 2 25 30
Economist/Marketing 
 1 15 15
 

2 
 Outreach/Social Scientist 
 2 15 30
Nursery management 
 2 15 30

CurricuIum development 
 1 15 15
 

3 
 Outreach/Social Scientist 
 1 15 15
Econooist/larketing 
 1 15 15
 

fOTAL 14 
 220
 



TABLE 7E
 

AREA 
 COMMODITIES UNIT PRICE TOTAL COST
QUANTITY I (O00's) S 1000's)

PUNJAB...............................
 

46-passenger bus 
 1 55 55Coaputer systeis 

Nursery/Seed storage & process 

3 10 30
 
2 60 120
JeEp 4 12 48Pick-up trucks 
 3 12 36Motor:ycies 
 20 I so
Audio-Visual equipaent 
 1 30 30 

TOTAL = HT 



----------------------------------------------------

-- -- -- ---- ------ - --- ---- --- -- -----------------

TABLE 7F
 

NUMBER 
 OF fOTIVATORS ADDED BY YEAR
 

1 2 
 4 5 
 TOTAL No. 

hn ab 145 174 283 0 087 620
119 143 
 0 0
A i1 12 
 0 0 
 31
 

G OTAL 000
 

AOTIVATGR 
 COSTS 
 (QR5 SOO/hs ;or 24 aa;)
 

1 2 
 4 
 5 TOTAL Ps 
 TOTAL
 
-
 -
"o C -O.o 0.021800., 0 . 0.00 11304000.00 6b02:8.57
0.00 
 0.00 6700m0Q.O0 382002.86
15310).00 211200.00 204o.60 
 0.00 
 0.00 5,200.00 34033.43
 

4000.00
Total 6220600.00 3371in i6 0. TO 0.00 19200000.0 10l7142.663l.~ 25442 7242
 

GR-110TOTAL 17200000.00 107:42,8s
 

http:17200000.00
http:10l7142.66
http:6220600.00
http:34033.43
http:5,200.00
http:211200.00
http:15310).00
http:382002.86
http:6700m0Q.O0
http:6b02:8.57
http:11304000.00


TABLE 8A 

M-K BUDGET 

Current Project Amendment
 
Funds Funds 

C$000,s) C$000's) 

Technical Assistance 375.00
 
Training 65.22
 
Commodities 168.00
 
Other Costs
 

Watershed Rehabilitation 1000.00
 
Nursery 1175.60
 
Motivators' 17.00
 

37.W 24=. 

.RAND TOTAL $2804.53
 



----------------------------------------------------------

----------------------------------------------------------

---------------------------------------------- --------

-----------------------------------------------------------------------

------------------------------------------------------------------------

------------------------------------------------------------------------

TABLE 8B
 

KURREE-KAHUTA :1NURSERY PRODUCTION & CONSTRUCTION COSTS
 

DEFI lTIONS
 

S'R Seedling production cost (Rs) ­ 1.00
 
TA - Total acres planted ­ 1500.00
 

FCT;j Percent TA planted 3'
7' 
 0.3
 
FCI,6 = Percent T.'p:anted 6' j 6' l-PCT33 
 0.67
 
ET23= No trees per acre p!anted 3'x 3' 4000.00
 
S166 No trees per acre planteJ 6'x 6' 1000.00
 
NIPA Nursery seedlings produced/acre 100000.00
 

N o years of nursery production = 5.00
 
R Nursery corstruction ccst:Rs!Acra) 12040.00
 

NURSERY P "JUZTIOtJ
COST 
 Cost in$
 
......................................----------------------------------------------------

T33 Total seedlini 'x 3' spa';ng z TAtPCT33*ST33 1998000.00 

T66 = Totil Feedlings 6'x 6'spacing TAdPCT661ST66 1000500.00
 
13= Total ieedJings required forTA T33+T66 2"8500.00
IS= TS increased by 25 forrestock TStl.25 
 3748125.00
 

TS., Total seed:n 
cost (i,.) TS5R 3748125,00
 
Total seedling cost iorTA ($) TSCR/17.5 214178.57
 
Cost/acre for prou::ti ($) TSC$/TA 
 142.79
 

NUFSERY CGUSTFUCTIO11COST Cost inI
 
---------.------------------------------------------------­

total area innurseries (acres) TS/NSPA 37.48
 
N = PFer annui nursery area required(AC)= TAN,'N 7.5'0
 
C lots, nursery constructioa cost(Ru)= NCRIPAU 90254.C5
 

1,5 =Total nir-ory construction cost(5) TIC/17.5 
 5157.42
 
:CIS Cost/acre for construction (S) = TN$/TA 
 3.44
 

OTL U. TT----------------------------------------------------


PRODUC.ICz TOTAL I COUSTFUC. COSTS = TSC$.n.Cs 219335,9? 

http:TSC$.n.Cs
http:90254.C5
http:214178.57
http:3748125.00
http:2"8500.00
http:1000500.00
http:1998000.00
http:12040.00
http:100000.00


--------------------------------------------------------

--------------------------------------------------------

---------------------------------------------------------------------

-----------------------------------------------------------------------

--------------------------------------------------------------------

--------------------------------------------------------------------

TABLE 8B (CONT)
 

r.UhREE-KYAHUTA COSTS12 NURSERY PROMUJTION L CONSTRUCTION 

DEFIN TIONS 

S6F = Seedling production cost (Rs! 1.00
 
IA= Total acrea planted : 1200.00
 

FCT33 = Percent TA plnted 3'- 3' = 0.33
 
PCT6& = Percent TA Flanted 6'x 5' = I-PCT33 0.67
 

ST3 = No trees per acre planted 3'x3' = 4000.00
 
S'66 = NO trees per acre planted 6'x 6' = 1000.00
 
KSPA = Nursery seedlings producedlacre 1
100000.00
 

9-2 NO years of nursery production 5.00
 
N,"R= Nursery cor.structlon cost(Rs/Acre) = 12040.00
 
RC = 12stocl reservoirs 0 1200 Rs each = 14400.00
 

.....................................--------------------------------------


NURSERY PRODUCTION COST Cost inS 

T33 = Total seedlings 3'x3'spacing TAPCT33nST33 1590400.00
 
16 Total seedlings 6'x 6'spacing TAiPCT66#ST66 800400.00
 
TIS Total seedlings required forTA T33+T66 2398800.00
 
IS TS increased by 25X forrestocL' TSi4.25 2998500.00
 

TSCR Total seedlino cost M s.) TStECR 2998500.00 
TSCI Total seedling cost forTA I1) TSCR/17.5 71342.86 
CFAI Costlacre fGr ;roduction (1) TCSI/TA :42.79 

NURSERY&RESERVOIR CGNSTRUCTION in $COST Cost 
..........................................-----------------------------------------------­

;h Total area innurseries (acres) TSIASPA 29.99
 
FAN = rnnuo area required(AC)z TAN/1i 6.00Par nursery
TM= Total nursery construction cost(Rs)= NCRIPAN 72203.89 

TNCI = Total nursery & roer~oir cost (s)= (TNCRC)/17.5 4948.79 
CCAS = Cost/acre for :onstruction ) TNC$/TA 4.12 
...........................................-----------------------------------------------

TC : TOTAL PRODUC. & CONSTRUC. COSTS = TSCS+TIIC$ 176291.65
 

http:176291.65
http:72203.89
http:71342.86
http:2998500.00
http:2998500.00
http:2398800.00
http:800400.00
http:1590400.00
http:14400.00
http:12040.00
http:100000.00


--------------------------------------------------------

-------------------------------------------------

----------------------------------------------------------------------

----------------------------------------------------------------------

----------------------------------------------------------------------

------------------------ ---------------------------------

TABLE 8B (CONT)
 

XUAF.EE-KAHUTA 13 NURSERY PRODUCTION & CONSTRUCTION COSTS
 

DEFINITIONS
 

5CR Seedling production cost (Rsi = 1.00
 
IA Total acres planted 3
3324.00
 

PCT33 Percent TA planted 3'x 3' 
 0.33
 
K166 Percent TA planted 6'x 6' = I-PCT33 0.67
 
ET33 No trees per acre planted 3'x 3' = 4000.00
 
ST66 No trees per acre plhnted 6'r 6: = 1000.00
 
KSFA Nursery seedlings produced/acre = 100000.00
 

N s N1years ofnursery production 5.00
 
NCR Nursery construction cost(Rs/Acre) 12040.00
 

...................................----------------------------------------


NURSERY PRIDUCTIOWJCOST Cost in$ 

T33 = Total seedling; 3' x 3' spacing = TAePCT33eST33 4427568.00 
166 zTotal seedlings 6'x 6' spacing = TOmPCT66tST66 221710a.00
 
TS = Total seedlin]s reqjirEd for TA = T3+T66 6644676.00
 
TS z TS ircreased by 25% for restock = TStl.25 8305845.00
 

TS:3 = Total s~edlni. (Rs.) 8305645.00
cost z TSISCR 
1S:%= Total seedling cost for TA (i TSCR/17.5 474619.71 
PCAs = Cost/acre ftr proiu:tson MS) z TSCSTA 142.77 
-----------I------------------------------------------------------------


NURSERY CONSTRUCTION COST 
 Cost inS
 
.............................................................---------------------------.
 

1 = 

PAN Per annua nursery area required(hCl= TIN 16.61
 
TKC rctal nursery construction cost(fis)= NCRPAI 200004.75
 
.WiS3 Total nursery conastruction cost(S) = TNC/17.5 11428.84
 
COAi Cost/acre for constructlon (I) = THC$/TA 3.44
 

TAN Total are; irnur:eries (acres) TS/t SPA 83.06 

ICr TOTAL &CONSTRUC.PRODLIC. COSTSaTSCS+TNCS 486049.56 

http:486049.56
http:11428.84
http:200004.75
http:474619.71
http:8305645.00
http:8305845.00
http:6644676.00
http:221710a.00
http:4427568.00
http:12040.00
http:100000.00


TABLE 8B (CONT)
 

TURREE-KAUTA 14 NURSERYPRODUCTION& CONSTRUCTION CCSTS 

DEFINITIOfNS 
........................................................................... 

SCR = Seedling production cost (Rs) = 
TA = Total acres planted 

PCT33 = Percent TA planted 3' x 3' 
V66 = Percent TAplanted 6' x 6' 
ST33 = No trees per acre planted 3'x3' = 
TL6 '=N trees per acre planted 6'x 6' = 
SFA = Nursery seedlings produced/acre = 
N - 1 ears of nursery prcluction 

N R ursery construction cost(Rs/lcre) 

I-PCT33 

1.00 
11410.00 

0.3: 
0.67 

4000.00 
1000.00 

100000.00 
5.00 

12040.00 

NURSERY PRODUCTION COSt 
.......................................................................................... 

,3 Total seedlings 3' x 3' spacing = TAP.T33eST33 
T6 Tctal seedlings 6' x 6'spacing = TAIPCT661ST66 
TS Total seudlngs required for TA = T33+T66 
TS TSircr;ased by 25 fcrreutock = TS1I.25 

T:.' Total seedling cost :Rs.) = TStSCR 
-S:$ Total seedling cost for TA ($) = TSCR/[7.5 
PZAI= Costlacre for production M z TSC$/TA 

1878120.00 
940470.00 

2018590.00 
3523237.50 
3523237.50 

Cost in $ 

201327.86 
142.79 

.........................................................................................-

NURSERYCGNSTRUCTION COST Cost in$ 

, Total area in rurseries (acres) TSISPA 
Pm'N= Fiarannua nursery area required(AC)= TAIN/N 
ThC= Tctal nursery construction cost(Rs)= NCRiPAN 
TN.'$= Total nursery construction cost() = TNC/17.5 
CCA$ = Cost/acre for construction ( = TNC$1TA 

35.23 
7.05 

84839.56 
4847.97 

3.44 

TC z TOTAL PRODUC. & CO ,STRUC. COSTS = TSC$+TNC$ 206175.83 



------------------------------------------------------------

------------------------------------------------------------------------

------------------------------------------------------------------------

------------------------------------------------ ---------- -------

---------------------- -------------------------

-----------------------------------------------------------------------

TABLE 8B (CONT)
 

RU.EE-l:AHUTA
NURSERY PRODU2TIOtU & C NSTRUCTIONl COSTS
 

...............................--------------------------------------------


SHR SEedlirinproduction cost CRsJ 1.0 
'" Total a:re5 planted - 600.00 

F'T: Percent TAplanted 3'x 3' 0.33 
FC166 = Percent TA planted 6'x6' I-PCT33 0.67 
ST.3 = No trees per acre planted 3' 3.' 4000.00 
5T6 x No trees pEr acre planted 6'x 6' 
 1000.00
 
tEA Nursery seedlings produced/acre 
 100000.00
 
N = )aars ofnursery production 
 5.00
 

tP Ncroury ccnstruction cost(Rs/cre) 12040.00
 
...............................--------------------------------------------


NuRSERY FRODUCTION COST 
 Cost inI
 
....................................------------------------------------------------------

TZ3 = 
Total seedings 3'x 3' spaing TAPCT33PST33 799200.00
 

=Ita' eedlinqs 6'x 6,spacing TAPCT66fST66 400200.00
 
T= Tot;! seEdlings reqairej for 
T T33T6U 1199400.00
 
3 S :ncread by:SUfbr rentoc'k TS#I.25 1499250.00
 

T = ota, 3eei::ng cc;,, 
 s,) TSnSCk 1499250.00
 
,1 Total -eed!inr
cost for TA( = ISCP./17.5 85671.43
 
7 C- oa..e for prcduct. (S) z TSCf/TA 
 142.7?
 

CSTCost
N ~S~r OT:SEUCION inI
 

,h 
 oa) ar~a i nurseries (acrEs) T/S414.99
'A Per aui n ry area T/N3.00rn require,(AU): 

N u'-ti' nrse~.ry coistru:t ion costlRsi7 11CRipg, 36101.Y4T~17tlnursery, cetruction coot(s) =TIIC/17.52029 
CA Cst/acre for construction (s) INI/TA 3.44 

FRODUC.TC= TOTAL &CQNSTRUC.COSTS=TSCISCWCS 87734.40 

http:87734.40
http:36101.Y4
http:nrse~.ry
http:T/S414.99
http:85671.43
http:1499250.00
http:1499250.00
http:1199400.00
http:400200.00
http:799200.00
http:12040.00
http:100000.00


------------------------------------------------------------------------------

------------------------------------------------------------------------------

------------------------------------------------------------------------------

------------------------------------------------------------------------------

TABLE 	8B (CONT)
 

ACRES TO BE PLANTED BY YEAR
 
Project Year
 

Area 
 I 2 3 4 5 Total acres
 
...........................----------------------------------------------------------------­

r 	 K 1380.00 1614.00 1710.00 1630.00 C034.00
Eurree-ahuta 	 I500.00 

f.spercent 
 0.17 0.19 0.20 0.21 0.23 1.00
 

..........................-----------------------------------------------------------------


KURSEU CUSTS Ul YEAR t$)
 
Project Year Total
 

1 
 2 3 4 5 Costs
 
..........................-----------------------------------------------------------------


r.K 	 Production Z6789.45 4988.53 43027.66 45586.93 
 48786.01 214178.57
 
r.~e1 Con;trajtimo 304.45 2062.97 0.00 0.00 0.00 5!47.42
 

TAL MEM8.3.0 .50
740511 43027.66 45586.93 48786.01 219335.9?
 

NURSERY COSTS BY YEAR (S) 
Project Year Total 

1 2 3 4 5 Costs 

K Productic 29128.29 32115.14 34268.57 M7982.00 39408.06 171342.26 
Nedel Ccostru:tion 2969.28 1719.52 0.O 0.00 0.00 494B.79
 
12 TOTAL 32097.56 34534.66 34268.57 35982.00 3940B.06 176291.65
 

NURSt'Y COSTS BY YEAR ()
 
ProJect Year Total
 

1 2 3 4 5 Costs
 

N4 	 Production 80685.35 90177.75 94923.94 
 99670.14 109162.53 4/461.71
 
rudeI Construction 6B57.31 4571.54 0.00 0.00 0.00 
 11428.84
 
13 TOTAL 87542.66 94749.28 94?23.94 99670.14 109162.53 496048.56
 

...........................----------------------------------------------------------------


NURSERY COSTS BY YEAR (SI 
Project Year Total 

1 2 2 4 5 Costs
 
.............................---------------------------------------------------------------


K Production 34225.74 3252.29 40265.57 
 42278.85 46305.41 201327.86
 
Mdel Construction 2908.78 1939.19 0.00 0.00 0.00 4847.97
 
1 4 	 TOTAL 37134.52 40191.48 40265.57 422/8.B5 46305.41 206175.83 

-----.---..... .... ..... ....----------------------------.----------------------------------­

http:206175.83
http:46305.41
http:422/8.B5
http:40265.57
http:40191.48
http:37134.52
http:201327.86
http:46305.41
http:42278.85
http:40265.57
http:34225.74
http:496048.56
http:109162.53
http:99670.14
http:94?23.94
http:94749.28
http:87542.66
http:11428.84
http:4/461.71
http:109162.53
http:99670.14
http:94923.94
http:90177.75
http:80685.35
http:176291.65
http:3940B.06
http:35982.00
http:34268.57
http:34534.66
http:171342.26
http:39408.06
http:M7982.00
http:34268.57
http:32115.14
http:29128.29
http:48786.01
http:45586.93
http:43027.66
http:214178.57
http:48786.01
http:45586.93
http:43027.66
http:Z6789.45


------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------

-------------------------

--------------------

--------------------------------------------------------

TABLE 8B (CONT)
 

NURSERY COSTS BY YEAR (SI
Project Year Total
1 2 3 
 4 
 5 Costs


Production 
 14514.14 16277.57 
 17134.29 17991.00 
 19704.43 85671.43
r.3el Construction 
 1237.78 825.19 0.00 
 0.00 0.00 
 2062.97
f5 TOTAL I(801.92 17102.76 17134.29 
 17991,00 19704.43 67734.40
 
.............................--------------------------------------------------------------


T.''L FSR ALL flODELS
 

Project Year 
 Total
 
1 2 3 4 
 5 Costs
 

212460.56 228629.68 229620.03 
 241508.92 263367.23 
 1175586.43
 

NlK
SUMMARY NURSERY PRODUCTION
 
& CONSTRUCTION COSTS
 

Model Cost $ (000s)
 

1 219335.99
 
2 176291.65
 
3 186048.56
 
4 206175.B3
 
5 87734.40
 

fotal 
 1175526.43
 

WATERSHED REHABILITATION COSTS
 

Model Acres Cost/Acre (Rs) Total Cost I$}
 

1500 2000 171428.57
2 1200 2000 
 137142.86
 
3 
 3324 2000 
 3798B5.7J

4 
 140 2000 
 161142.86
 
5 
 600 2000 
 8571.43
 
--- - -- --. . . .. . .. .. . . .. . .. . . .. 

Total 
 8034
contingency 2000
 91871.43
 
O...........
... B1820.57
TOTAL ---------...................
 

1000000.O0
 

http:1000000.O0
http:91871.43
http:161142.86
http:3798B5.7J
http:137142.86
http:171428.57
http:1175526.43
http:87734.40
http:206175.B3
http:186048.56
http:176291.65
http:219335.99
http:1175586.43
http:263367.23
http:241508.92
http:229620.03
http:228629.68
http:212460.56
http:67734.40
http:19704.43
http:17134.29
http:17102.76
http:I(801.92
http:85671.43
http:19704.43
http:17991.00
http:17134.29
http:16277.57
http:14514.14


-------------------------------------------------------------- --------------------------

--------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------

-------------------------------------------------------- ----

------------------------------------------------------------------

------------------------------------------------

TABLE 8C
 

Ill.INSERVICE TRAINI)G--MK
 

Course (cos) Course months S?anth
 
4. Initial (lIstYear) $/day I Persons Duration 
 Per Year I Years Thtal (26 days) S Total 

DF0's, SDFO's &RFO's 30 4 0.5 1 1 2 780 1560
 
Forester;, Far 20 I6 1 1 1 16 520 8320 
Fc.e;t Gjard; 10 10 1 1 10 260 2600 
r:tivatcrs 5 31 0.23 1 I 7.13 130 926.9 

................ -...........................................---------------------------------------------...
 

TOTAL m 13406.9
 
-----------------------------.--------.-----.-------........................----------------------------------------.
 

--------------------------------------------------------------------------.. 

. 

Course (cos) Course M
Months/Year Month
(Years 2-51 Vrnually$/day 2 Persons Duration 
 Per Year I Years Total (26 days) $ Total
 

C't S F2's & HFO's 30 4 0.25 1 4 4
s, 
 780 3120
 
FcrEsters, Farr, 20 
 16 0.5 1 4 32 520 16640
 
Fcrast Guard; 10 10 0.5 1 4 20 260 5200
 
rotivators-ir;iningoFars tour 5 31 • 
 0.12 4 14.88 130 (934.4
 

TOTAL = 2894.4
 
.........................................-----------------------------------------------------------------------------


GRAND TOTAL= 40301.3
 

,I~dTIAL
SERVICE T;:INlnS 

Per/die Salary Total Cost/
 
czn Foresters No. Cst/Year s Tranes
 

gina 18 2800 15 56070 
upjib 78 2301) 3!5 87720 

8 2800 3(5 2,?2C 

TOTAL (68210 



--------------------------------------------- ------------------------------

-- -----------------------------------

TABLE 8D
 

Technical Assistance Costs
 

20396.70 
 Sl1OS TOTAL COST
 
YEAR AREA EIPERTISE MONTHS (000's) S (000's)
 

HK
 

Watershed management planner 

Soilerosion control 

Slope stability/Geologist 

Social Scientist/Outreach 

Nursery specialist 

Hydrologist 

Audio-Visual equiplent 


2 	 Social Scientist/Land use planner 


3 	 Watersned tanagetent/ General 

Hydrologist 

Economist 

Social Scientist/Outreach 


3 15 45
 
2 15 30
 
2 15 30
 
3 15 45
 
3 15 45
 
1 15 15
 
1 30 30
 

2 15 30
 

3 15 45
 
I Ij
 
1 15 15
 
2 15 30
 

TOTAL 
 24 	 375
 

http:20396.70


-----------------------------------------------------------

TABLE 8E
 

UNIT PRICE
AREA COMMODITIES IOT L COST
OUANTITY 1 (000's1 
 % (O00's)
 

MK
 

Cosputer systeos 
 2 10 20
gurscry/Seed storage & process 
 1 60 60
Jeep 
 2 12 24
Pick-up trucks 
 2 12 24
gotorcycles 
 10 
 1 10
Audio-Visual equipient 
 1 30 30
 

TOTAL 
= 166
 



-------------------------------------------------------------------

------------------------------------------------------------------

TABLE 8F
 

UER OF HOMIVAORS AD-ED BY YEAR 

1 2 3 4 5 IJTAL No. 
------------------------------------------------------­

145 
87 

194 
1J9 

21 
113 

0 
0 

0 
0 

S20 
39 

8 11 12 0 0 31 

GRA!1DTOTAL 
 1000
 

NOTIVATOR 
 COSTS (I Rs 800ios for 24 jos) 

1 2 3 
 4 5 TOTAL Rs TOTAL $
 

Punjab 27840C.00 3724300.00 1,3912,00.00 0.C0 0.00 11904000.00 680228.57
Sind 167000.00 2284800.00 2,45L00.00 0.00 0.00 .670080Q.00 382902.86 
153b0o.00 211200.00 230400.00 0.00 0.00 595200.00 34011.43
 

Total 460G000.00 6220800.00 KIM-0.00 0.0 0.00 19204G00.00 109,142.8
in I 2TOL 4717:4..2 1005474.2? 

GRkrIJ TOTAL 19200000.00 10?7:42,116 

http:19200000.00
http:19204G00.00
http:KIM-0.00
http:6220800.00
http:460G000.00
http:34011.43
http:595200.00
http:230400.00
http:211200.00
http:153b0o.00
http:382902.86
http:2,45L00.00
http:2284800.00
http:167000.00
http:680228.57
http:11904000.00
http:1,3912,00.00
http:3724300.00
http:27840C.00


----------------------------------------------------------------------------------------------

--------------------------------------------------------------------------

TABLE 9
 

INSERVICE TRAIIING CENTER & HOSTEL 
 (20 FOOM). 
Cost/ft2 Total Cost Total Cost 

No. Unit t2/unit total/ft2 Fs. Rs. inI 
......................................--------------------------------------------------------------------------­

20 RPOLI Lath (C1200 20 4800 350.00 1620000.00 96000.00
 
2 Classroaas (5L30) 
 750 1500 350.00 525000.00 30000.00
 
2 Seminar room 
 0x20) 400 800 350.00 28000.00 16000.00
 
4 Offi-ei 
 120 4so 350.00 168000.00 9600.00
 
I EuipLint store 
 150 150 350.00 52500.00 Z000.00
 
I Coam roos/Library (20 O0 600
600 350.00 210000.00 12000.00 
I Dining Ra&Conference Hall 3000 3000 350.00 1050030.00 60000.0 

15D,60)
 
I ritcen & Storage (2030) 600 
 600 350.00 210000.00 12000.00 
I Receptien area 400 400 350.00 140000.00 8000.00
 
I Infirairy 401 
 400 30.00 140000.00 E000.00 

A d 4', area for 5092 350.00 1742436.80 101956.!9
 
circulation , wall space
 

...................................------------------------------------------------------------------------...
 

GRAND TOTAL 
 12730.00 
 6239736.80 35056.39
 

10-SCIET1(157 PROV!NCIAL RESEARCH CENTER 
Cost/ft2 Tota! Cost Total Cost 

No. ulit ft2/unit total/ft2 inRs. inRs. in t 

20 Cifices (yiOl) 150 	 400.00
3000 1200000.00 6871.43
 
8 Labs (5u25) 
 375 3000 700.0 2100000.00 !20i'CO.00
 
10 Stcraoe Room (*Ox:2) 120 300.00
1200 360000,00 20571.43 

S Library (43::150) 2000 400.002000 	 C0000.00 45714.2? 
I 	 Coputer & Data storage 500 100 600.0 300000.00 17142.86 

roa (25u20) 17142.86
 
1 Ccnference rcot (5x30) 750 750 
 400.00 300000.00 342C5.71
 

2) Earav. 
 150 3000 200.00 600000.00
 
I 	 Vehicle aaintcinarce shop 300 300 200.00 60000.00 3428.57
 
I Receiving & Storage area 300 300 
 300.00 90000.00 5142.06
 
I Seed processing & Storage 800 480000.00
800 	 600.00 27428.57
 

facility (20z401
 
AJ 4OZ area for 
 7140 350.00 2499000.00 14?
 
circulation 1 wall space
 

GRAND TOTAL 21990.00 	 :8q000.00 501228.57 

http:501228.57
http:8q000.00
http:21990.00
http:2499000.00
http:27428.57
http:480000.00
http:90000.00
http:60000.00
http:600000.00
http:342C5.71
http:300000.00
http:17142.86
http:17142.86
http:300000.00
http:C0000.00
http:20571.43
http:20i'CO.00
http:2100000.00
http:1200000.00
http:35056.39
http:6239736.80
http:12730.00
http:1742436.80
http:140000.00
http:140000.00
http:12000.00
http:210000.00
http:1050030.00
http:12000.00
http:210000.00
http:52500.00
http:168000.00
http:16000.00
http:28000.00
http:30000.00
http:525000.00
http:96000.00
http:1620000.00


--- ------------------------------------------------------------

TABLE 10
 

COMMODITIES FOR BALUCHISTAN
 

UNIT PRICE TOTAL COST
 

AREA COMODITIES QUANTITY I (O00's) $ (OO's)
 

EALUCHISTAN 

76-Paseng2r bus I 20 20 

Computer S~steii 2 10 20 

Jeeps 2 12 24 
Audio-Visal Equipment ( lot) 1 36 26 

TOTAL = 100
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cur ret -pro "ect- woul d-uend - this year- and-u bstan tia I demand . 
had hen c:reated and (3) as a result the hew USAID supported 
project could be implemented with existing staff.
 

Mr. Mohammed Ashraf, Secretary for Forestry, Wildlife and 
Touripm also endorsed the extension to irrigated lands 
pointed out! .that participants in the previous Funjab funded 
social forestry effort had been predominantly the larger 
land owners 0 who-; expected (and rec:eived) significant 
Oubsidies. The Secretary also endorsed ouse of the urree­
ahuta Development Authority for implementation. of the 

proposed watershed/forestry demonstration. He gave assurance 
that the Authority would receive sympathetic response from 
the Forestry Departmer't in meeting its staffing needs. In 
summary, Forestry Department support 1ar the -irrigated 
private land component and the watershed/fore~try component 
was enthusiastic. o 

The Planning and Development Secretariat, through .their
 

Chief Economist, Dr. Bashir, expressed an entirely different
 
perspective. Dr. Bashir felt :the proposed extension to
 
irrigated areas was premature and that success of the USAID 
funded project in the barani should be evaluated before an 
additibnal effort was undertaken. He stated that the 

n:government did not want -to encourage replacement of 
O 	agricultural crops with fuelwood or other forest products in 

irrigated areas and felt that the additional manpower needed 
wouldibe difficult to justify. Dr. Bashir also noted that 
social forestry had been undertaken in the irrigated Punjab 
for a number of years and that there 1were "too many." 
projects being undertaken in the irrigated areas. In 
contrast, he was quite supportive of the integrpted 
forestry/watershed component proposed for the Murree-Kahuta 
area. 

c. Sind
 

Support for Wxtension of the project to private irrigated 
lands in Sind was uniformly high among Forestry, Finance 
and Planning and Development officials ifterviewed, Mr. T. 
W' Anari, Secretary, Wildlife and ForeStry requested that 
USAD consider providing support sufficient for 5,000 acre
 
deornstrations in each of three districts. 'Mr. Ansari stated 
that "politicians do not feel that training is sufficient" 
and consequently larger planting targets are preferred. The 
Secretary in the Finnce Department, Mr. Nazir Mohammed 
Shi.ik.underscoined the same point emphasizing the need to 
reach the largest postible number of farmers. Mr. Syed 
Aztz:Qddin, Chief Economist with the Flanning and Development 
Department stressed the need to prepare a new PC-I but 
emphasized support in principal for the proposed -project 

etension. He al,so suggested that a meeting or seminar to 
discuss any dispersal problems anticipated by USAID Aould be 
welcomed. Mr. Eahuddin Sirhindi, CCF and his staff 
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indlic ed that1; the prop:osed demonstrajtLon on pri',s-aLi? lands 

tas need ed ut tat some additiora] staff would be a quired. 

None of the off,iials merntioned above indicated that there 

would be any prot]en for the government of Lind to provide 

its share o f fis a1 or p, ruonnel rec urces. 

i"nrning ond )eve lopment Ministry,Dic' uvir, with the 
than and the SecretaryAdditiona.l CiiLUt Secietary. Mr. Fateh 

of Fl anrilg Mi. Sardi M. Sharif centered on proposed 

research and- levinifg l'J ._ 1.-. Both men were -upportive 

of the prop,.ed proje-ct n.tension. Mr. khan was familiar 

with l-, u:,.,irrent FF.D iro-,gram at Wa-girabad and sugge ted 

this shoul d be e:terrJ.d to the adjoining district. lie also 

advanced the ide_ tlhat fload waters might be stored for- use 

in irrig.tin, plcntationz. Mr. Sharif strongly preferred 

that ny rus.-n' ,' h, ltain inl f anllitiea cons true ted be 
"outsid" '-tta pr e.ferabl'y in a frested area. 

Mr. M..- htor GuT] S,,:eatny F'jre:;t and Wildlife Department 

and Mr. uhso .',, '-q CCF w-ere wlbo very 5upportiv of the 

propo-o ,ad ' n s ion. Thu CCF noted the planned 

cons truc Lion (FL--.I of A laborator' in Nasi abad and 

requreL,-d tL Y, 1hIors L'r-y facility also b mad: avail able 

in/e/zr oat; , taL he might utilize his ex is-ting staff 

of botI t tini str'i. vi, and tr-a n ng-/rosearch ftuncit.,ons. Mr. 

Gul also supportive of the eiisting project and the 

facilities de'.,olopeent, emrphasized the desire to develop a 

strung re-satch ptogr -m in Ealuchistan. He acknowledged the 

Xnpartinc! 01 en i' 'reiearc~h In the r-rigated areas but 

t-,r.- preiun':, a S trong and elegant plea for assistance in 

Cier " thO' ilP2'h-i ,n forcest3,iii j : l 1hL' O , * ainta'3Cithe 
iat li - -d " - W,.- it dri- areast_. i i.!r-i' the of the 

:ro'.' tier:.. He'apita-v id'iid Like fe-a in at . th "- dr-aft proposal.5 
I o.f- I .. j [1-U Al ±1,,1 ,r wi-,tch he Hias ee ing dontor 
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The d iLzan J:rie bd abo',e provided an excel lent 

c .ppr .i to pri. ; Loir-, conept and scpe o f the proposed 

pr-o3 ,t .. ,n. n in a number of cases to inform newly 

01 aa L:ouL t Thepl-L. , 10 1 I:t h-: C. I;t0n I'.j proj ec::t. 
din-,U s.... o n , rv f'.l and we were pro.ided sufficient time 
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' with the re::ceptionsproje-,ct exten.io is generall y high 
theV'ie reservations of

noted in the previous Isec tions. 
ANWFF and the P&D Chief, Economist in) Funiab no doubt

CCF- in but do not 
very real administr'ative concerns,reflect 


ively on either the project Poncept
necessartily reflectLnegrk 
or its e*.;tells ior.
 

"Capability" of gcovernmental units to support the project 
of fiscal arcd personnel

eltension primars ]y in terms 
judge because the team presented
resources is difficult to 

to the official : . None *'of the
only a preliminary concept 

with whom we met e:,pressed reservations about the 
officials as noted above.of akistani resources, e:xceptavailability 

by PaI:istani government
When the question of timely action

or' releasing funds was 
making appointmentsagencies in 


was normally, "This can
 raised in discussions, the response 

be a problem,, but we will do everything possible to minimize 

question emphasized by the 
Finally the
the difficulties." 


Jan, regar'd ing disbursement problems deserves
 
IGF, Mr. 


Delay in the receipt of funds at 
further review . by USAID. a
the GOP has apparently been
various operational levels of 

project andin implementing the currentsignificant probiem 
the success of the extension.co.ld also influence 

and provincial levels hasIn concluson. the GOP at federal 

will ies.s and ability to support the FP&D


indicated boh 

pt.c t e : ten s ion•
 

http:exten.io
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IPROVINCIAL RESEARCH FACILITIES AND TRAINING
 

A. Overview of the Current FPD Iroject
 

1. Goals.and 6trategv
 

The goal of the research component of fhe current FF&D project is to 
identify alternative "approaches , to enhancing agricultural 
plroductivity through on-farm tree crop management". Ilt is intended to 
be a "comprehensive, long-range" program supported by technical 
assistance and training activities with research "carefLully 
c6ordinated' with the operational components of the project. (PP p70.) 
Of the ;total $1.7 million programmed for. research in the PP only 
I$16000 or less than 10 percent, was allocated operational research. 
Emphasis was placed rather on training ($404,000), expatriate 
technical assistance ($1.1 million) and purchase of commodities. The 
training-funds augmentedyby $98,000 in GOP funding provides, for 
eleven, 2-yr MSc. lqvel trainees to study abroad.(p105). 

2. Planned Research Activities
 

Research identified in the FP&D PP focuses on farm and energy 
problems in the areas of economids, 'sociology and anthropology and 
farm-forestry (agr6forestry) systemhl. The economics research 'is 
designed to look at fuelwood supply and demand, marketing and' 

;utilization patterns, and forest inventories. The goal of
 
sociological/anthropological research is to (1) identify the
 
constraints or impacts of land tenure, social. structure, 'women's
 

!roles, demographics, poverty etc on farm-forestry in general and
 
-fuelwood production in particular and (2) identify methods for
 
organizing local farmers and involving them in project management.
 
Farm forestry systems research addresses problems of combining tree
 
and row crops in agroforestry systems intended for fuelwood production
 
and' strategies for reclaiming degraded lands, eg. saline or
 
waterlogged soils, for fuelwood production. Research on appropriate
 
species for fuelwood and seed production was also included in this
 

;area. Additi.onally research on site ecology including site
 
claysification, "hydrological studies" addressing soil salinity and
 
irrigati.on scheduling in relation to tree crops was targeted. 

B. Assessment of the Current Situation
 

1. Basis of Assessment 

A comprehensive research program evaluation is not a part of the 
design teams responsibility. (An independent project evaluation team 
is scheduled to begin its work in late July.) However, a preliminary 
assessment of the status of the research program was necessary in 
order to determine facility needs at the provincial stations. Because 
of the accepted coordinating role of the Pakistani Forest Institute in 
providing leadership, training etc. in forestry research, some of its 
needs are also incl.od in the following'discussions. The following 

-
comments are therefore preliminary but substantiated by (1)
 

http:irrigati.on
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(d W rkshops on Social science and 0LaF)titativo Resear ch 
-ethodplogiosin Pakistan 

Frovide at, loast 5 work..ops Tor 40 o more scientists in several o,
 

the following areas: applied economics, rural sociology, outreach as
 

well as in computer modeling and statistical and economic analysiB
 

methods. Ut±li:e instructional teams consisting of U.S instructors and
 

Pakistani coonterparts and require that the presentations and 

examples utilize farm forestry practices and data in examples and J 
assignments to the extent possible. 

ii. Short-Term Technical Assistance 

The current FF&D project has a substantial pool of technical 

assistance ( months of consultant time) through which the GOP can 

request expert assistance. This mechanism should be continued with 
provincial research institutions to
increased effort to encourage 


activities are
avail themselves of this r-source. The following 

meet some of.tme needs expressed by the provincial
intended to 


design team to utilize
research organizations or identified by the 


the pool. These activities will require 72,months of consultant time
 

of which it is estimated that 50 can be drawn from'the existing pool.
 

(a) Workshops on Social Science and Quantitative Research
 

Methodologies
 

Provide 8 scientists for 1.5 months each f to work with Pakistani
 
counterparts to develop arid deliver the course. For example a U.S.
 

const .Iltant might be allocated 2 weeks in U.S.:to gather materials and
 

develop an instructional plan, 2-weeks in Fakistan working with the
 

counterpart to refine instructional examples, field trips , set up
 

equipment etc. and provide two or three 3-5 day workshops at the same
 

or different locations durig the remaining two weeks.
 

(b) Research Faciljtv Planning teams 

Provide five 2-scientist facility plannihg teams to FFI and the 4 

provincial ro.search stations. U.S planning team members would join 

with, Pakistani staf f at the stations to identify research needs, 

prog'-am goals and priorities and to definie, training and equipment 
needed to conduct the research program. The 'role of the teams would be. 
twofold. First, on an advisory basis, thby would make scarce 
prof6sslonal expertise and e,,perience in research planning and 
evaluation available to the Pakistani research administrators and
 

second they would generate site specific construction, training, and
 

commodity procurement plans for implementation under the project
 
fe: tension.
 

, (c) Cooperative Research Consultancies 

rlake' graduatL tesearch programs benefit the Pakistani research
 

institution by encouraging students to do their graduate research in
 
Pakistan. Provide support for the student's research and return
 
travel to Pakistan and provide a consultancy for their US adY:',sors for
 



with student institutin.travel to Pakistan to work the at the home 

RqUire. that personnel from the home. F'akistani re-iearch institution 
o o ithat the 'students" research, 

E p riienc 'is shared by, aid has utility for, the. home institution. 

* iii. Failities 

of several research facilities has beenConstruction or remodeling
_Ch-C•..du by. the GOP in the F'C-i p5. Specifically new laboratories 

in support of on-going research at Nasirabad and D. I. zre plan',ed 
Khan (RataCLulachi) and a remodeling of the Miani station is 

the of . recentlyanticipated. Also Government Puniab has completed 
laboratory at Gotwala near Faisalabad.construction of a large 

rationale described above giving priority to training
* Following the 
over facility development, the following recommendations are intended 
to meet current needs and provide for e:;pansion of the research 

program at a pace commensurate with manpower development. Also in 

developing these recommendations the fact that scientists work more 
communicateeffectivel/ in locales where there is an opportunity to 

effectively with the scientific community and where amenities suitable 
for families are available, was weighted heavily. 

a. FBaluchistan 

I t is recqfnmended that a small i1-'cientist research office­

laboratory. complex be constructed in or near Quetta in conjunction 
with the CCFs' offices. The small research station planned by the GOP 
for Nasirabad can serve effectively as a satellite station for the 

U)Uetta facility. The combined research aind ,operational facility at 
Quetta will permit the use of professional staff (which are in short 

supply) for several functions, e.g. research and planning. Forestry 

research fac ilities in Baluchistan are minimal; the research need is 
great. The'FP&D project area in Nasirabad where research 'is now 

underway is renote, lacks housing and electricity and.'fn general is
 

not "a desirable site for a substantial rdsearch facility. Initially 
thwisill permit the small e,;isting research and planning staffs to
 

work together and provide a base for- researchers working :in Nasirabad. 
Mt importantly it will provide a f ocus -for future researcprgaa 

St.a'ff develupment. I 

b. N~WFP
 

Additi~nal const-uction for research is not recommended at this time; 

commodity and technical as-sistance is recommended to support the 
smal l research laboratory at D. I. Khan scheduled for construction by 
the GOP (PC-I, p 5.) This laboratory will function as a satellite
 
station to the National Laboratory, FFI, at'Peshawarl.
 

c. ,'ULt b 

A ILbrary and data procesing facility for -esearch puposes along
 

with supporting commnodities and technical assistance are recommended. 
The netw research =stFation jukSt constructed by the Government of PFniat 
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C of .il1L Technical Assist ance Lommodi.Smmar, Fi Tr ininq cad . 

?Needs. (see cost summary insection vi below.) 

Trainin".
 
TO tal1
 

. .r LfocaLion F'articip=nts Mon th MorthsType 

Overt- eaBs
 

0 r Sh? E;
Long- i:erir,

• Phd ].63& :-

MSc 16 24 240~Short-term 
non-degree 
inti rnsnips 10 6 60 

Overseas Total 660
 

Incoun try 
Workshops 40 0.25 10 
Student research 20 6 120 

Incountry Total 130
 

Tethnic lI ssistance 

Re-,carch Facility 
Flanning Teams (5) 10 20 

Cooperative Research 

Consultancies 20 2 40 

Workshop Instructors 
Social & Ouantitative 
Methods 8 1.5 12 

Total Technical Assistance 72 

F.'.:it .,SConstru.c tion 

Type No. 

Baluchistan 1O-scientist Lab . 

(tu0ta) 20-person Hostel & 
Classroom Center 1 

Punjab Research Library & 

(Gotwala) Computer comple:x 1 

Sind 10--scientist Lab 1 
40-person Hostel , 
Classroom Ctr 1 

4*................................... 




4 .
 

Coamud tic-,~ 

Location T . Oty • 

B.11 UCIIi~itan,' , . ' , epF ero7eep/Fajero 2 

".,npt.tters 
Eci. Equip. & 
Lab. FurniFhings 
Library Equip & 

Technical Pub. 

2 

3 

3 

lots 

lots 

Pun j abh 

Jeep/Paj ero 
Computers 
Sci. Equip. & 
Lab. Furnishings 
..Library Equip & 

Technical Pub. 

4 
4 

5 lots 

3 lots 

Sind 

* 

.. . 

Jeep/F'aj era 
CoMpLIters 
Sci. Ecuip., & 
Lab. F ,,-.iishings 
L_Library Equip & 
Technical Pub. 

2 

3 lots 

3 lots 

NWFF oep/F'j ero 
Computers 
Sci. Equip. & 
Lab. Furnishings 
Library Equip & 

Technical Fub. 

2 
2, 

2 lots 

. lots 

FF I 
Computers 
,Sci. Equip. & 
Lab. Furnl.shings 
Library Equip ., 
Technical Pub. 

4 lots 

i lots 



16 

C t,nit 	 Total cos ormmAM -. Ii 1 

14 	 14010 V hicI 	 120S..C~mute r s 	 10 

17 Sc.. Equp. &. 
8ULab Furnishing-	 50 


22 Lib. Equip. & 
10 	 220
Teclh. Pub. 

Total Commodities 1330 

MonLhs Tai n inq 	 Cos L/month Total cost 
S(000's) 	 sC00's) 

1.8 	 648
 
432
 

Phd 

240 riSc 	 1.8 


3.5 	 21060 Non-degree 
710 Wortkshop., Pak istan .7 


20 Student, research 105 


Total Training 1357 

Months Technical Asis:ance Cos.t/rnonth Total costvf 
: (000's) ,(00's)
 

22 as shown above 15 .,. 
Total T.A. 370 

(Noate that an additional 50 months is expected to be available from 
rrrc.: IL p!-.; ect) 

:X1b--t • .. 	 CC)St/Unit" To al c ost. 
(00"s) 	 •(000's)
 

1000
2 	 10--cientLiz abortoriesi 500 

Hostel & Clastroom Ctr 300. 900
 

1 1 R~ewu 	 h Li bri.r & 

omputer' Ctr-. Ccmplex 50 50 
. :/7'Fot .l Faci liti vs 1950 

GRAND TOTAL 

Sr S 5.0 million 

fiz 
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II. On-farm Forestry Demonstration in Punjab
 

t. Introduction
 

1. Background Information
 

a. 	General
 

The Punjab occupies aboct 25% of the land 
area of Pakistan and is
riculturally the productive
most 
 province of country. is
the It 
 also the
.st populous province with 54 million people, of whom about 72% live in the
ral areas. The labor force makes up of28% the population; more than half
dependent upon agriculture. Average per capita income is estimated to be
90 (US) with some 30 percent of the population having in annual income below
absolute poverty level 
of $140 (US) per capita.
 

b. 	Climate
 

The Province is locat-d in the temperate zone. The climate ranges fromA to semi-arid. Temperatures in most of the cultivated areas allow forir-round cropping, provided water 
is 	not the limiting factor. Average annualinfal varies from 100 mm in 
 qouthern areas to over mm
1500 in northern
-montaneous 
regions. Although annual variations are large, about 60% of
rainfall occurs 
dirina monsoon period (July to September) and another
wetween Jan . sy and April. Pan evaporation varies from 1200 mm to 2800 mm%inQ irri.'i)n on essential r quitemen for agricultural and tree 

c. 	 irrigatioii
 

An main source of irrigation 
is 	the Indus River, which provides water
t 	 . province's predominantly irrigated agriculture. The annual inflow of . n 	 e is about 150 :nillion acre feet; this is supplemented by 33
lion acre feet of ground water pumped from 0.? million private and public
in.
 

a. Soils 

S ls range tron si - and sandy loam types in the southern and central*amn plains to heai"r clay types in the highlands. Lighter soils haverr,-iy low organic matter content and are mostly calcareous with high saltenc. The Ph runs oetween 8.0 to 8.5 with Nitrogen and Phosphorus contentYFot,.ly low 	 -o1a tiiuu in ample upply. The land capabilityuji 	fication of the canal irrigated area is given in Table 1.
 

http:YFot,.ly


-------------------------------------------------------------------------------
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TABLE 1
 
Land Capability in Canal Irrigated Areas
 

...........................................................
 

Capability Area under this
 
Class class classification
 

(million ha.)
 

I Very Good 3.62 40.6%
 
II Good 3.56 40.0%
 
III Moderate 1.22 13.7%
 
IV Poor 0.40 5.7%
 
.................................................................
 

Total: 8.80 100.0%
 

Source: Soil Survey Directorate of Pakistan, Lahore
 

e. Land Ownership
 

The Province has a land area of 17.0 million hectares, of which 11.6
 
million (57%) are cultivated and 11.0 million (94%) are irrigated, (67% by
 
canals, and 27% by wells and other minor irrigation sources). The overall
 
cropping intensity is about 98%, ranging from 46% in the rainfed areas to 116%
 
in the irrigated areas.
 

There are about 2.5 million farms in the province of which 70% are less
 
than 5 hectares (average size is 2.2 hectares). These small farms account for
 
only 34% of the Province's total cultivated area. The cultivated area
 
according to farm size is shown in Table 2. Of the farms, 54% are operated
 
exclusively by their owners, 25% by owner-tenants and 21% by tenants.
 

Table 2
 
Farm Size and Cultivated Area
 

.---------------------------------------------------------------------------

Farm size ( ha.) % of Total Farms % of Cultivated Area
 
.----------------------------------------------------------------------------.
 
0.0 - 2.0 31 6 
2.0 - 5.0 39 28 
5.0 - 10.0 19 27 
10.0 - 20.0 7 19 
20.0 & above 3 18
 

Source: Agriculture Census of Pakistan(1982)
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2. Forestry Sector in Punjab
 

underscores the crucial

forestry sector in the Punjab
A survey of the 	

In addition to providing

of its forests to economic activity.
:ontribution 	 high
etc, it 	also provides a 


,ood based products such as poles, pitprops 

the rural areas. Consumption of
 

of energy, particularly in
proportion 	 of
lower than other countries

forest products is significantly
industrial 	 of
 

even so, domestic production is currently meeting only 45% 

,sia; 
 is fuelwood, which
deficit, however, in 

.-nsumption. The more important 
 fuelwood
 
)robably 	accounts for 90% of the wood consumed. The acute shortage of 


This shortage and the
 
is leading to serious encroachment of forested areas. 


the principal causes of environmental degradation

iced for fodder are 

Threatening the province.
 

a. Area under Forests
 

3.4
administers an area totalling

The Provincial Forest Department 


10.7 million forested acres. This is
 
nillion hectares or 32% of Pakistan's 


of the 	 Province. Productive forests, however,

0% of the total area 


the land area; this area is inadequate to meet the
 
"onstitute only 3.7% of 	 Table 3 shows forest

timber and fuelwood requirements of a growing economy. 


and rangelands controlled by the Forest Department.
 

TABLE 3
 

Forest and Rangelands controlled by the Punjab Forest
 

Department by Vegetation Type (June 1984)
 

Area controlled by Forest
 
Department (000 hectares)
Vegetation Type 


95
I. Coniferous forests 

2. Irrigated plantations 	 148
 

53
3. Riverain forests 

323
4. Scrub forests 

13
5. Linear plantations 


2806
6. Rangelands 

Total: 3438
 

Forestry 	in Pakistan (1984) by Forest
Source: 	 State of 

Economics Branch of P.F.I. Peshawar
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b. production of Timber & Fuelwood
 

controlled

of timber and fuelwood production from Government


Estimates 

of timber (7000 cubic meters
33,000 cubic meters
amount to
forests for 1983-84 


meters of hardwood species) and 107,000 cubic
 
Coniferous and 26000 cubic 


meters of solid fuelwood. This equals an average annual cut of about 0.016
 

million hectares.
 

are many trees scattered
 
In addition to the recorded forest area, there 


in the
 
(4-5 trees per acre in the irrigated and 1-2 trees per acre 


on farms 

mainly of indigenous


barani farmland) throughout the country. These consist 

farm timber and fuelwood. Currently, these
 

hardwood species used locally tor 

of domestic, commercial, timber supply and
 

trees contribute about half the 


of fuelwood supply. Their contribution to energy needs is
 
over 80% the 


of the publicly owned Government
 
extremely important, far surpassing that 


lands.
 

c. consumption of Wood Products
 

Household energy requirements in the Province vary with climate, cooking
 
Bank has estimated that
and fuel availability. The World
habits, family size, 


per capita per year are needed for the
 
approximately 20 cubic feet of fuelwood 


Based on this estimate,

Pakistani population living in non-hilly areas. 


the Punjab are 1080 million cubic feet of dry

fuelwood requirements in 


is needed to provide the annual
 
fuelwood annually. This means about 1.1 acres 


per capita fuelwood requirement on a sustained basis.
 

cubic feet
 
Although the estimated fuelwood requirements of 1080 million 


annually is approximate, it does not seem unreasonable. With the projected
 

sharp future increases in population, the demand for domestic fuelwood will
 

the next decade, the province will be hard
 
also increase sharply. Within 


meet these increased needs and substantially increased pressure

pressed to 

will be placed on farmlands to produce fuelwood. In the last decade the price
 

has risen about 1.2% faster than the general price index (The

of fuelwood 

state of Forestry in Pakistan, 1984. PFI 1986).
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3. Social Forestry for Rural Energy
 

have begun to appreciate and pay

Recently, planners and administrators 


sector. More Fpecifically, the importance of
 
iore attention to the forestry 


timbers and fuelwood has been recognized and
 
.he private farmers in producing 


role. This has increased interest

have begun to further increase this
?fforts 


n farm, agro, and social forestry concepts. There is great opportunity to 

and forestry practices to provide employment, food,
:ombine agriculture 

Thelter and energy 
to alleviate poverty.
 

the Field of Farm Forestry
a. past Efforts in 


have made a significant contribution

In The Punjab, trees on farmlands 


supply of timber and fuelwood. However, the removal

-uwards supplementing the 


to plant new ones.
 
)f trees has not been accompanied by a consistent effort 

result is a depleted resource. In addition, the erroneous notion that 
i'he 

productivity has been a contributing
trees substantially reduce agricultural 


in areas.
-actor in the further elimination of trees rural 


was
 
The necessity of orqanizing forestry on private lands in the Punjab 


seventies. Two projects were conceived and implemented

,recognized in the mid 
etween 1975 and 1987. 

i. Promozion of Tree Plantations in the Punjab:
 

in 1975. The main features were: public motivation 
This progr.m began 

curough publicity, establishment of 204 acres of nurseries (over 204 acres)
 
a
dn 3.3 million seedlings annually to the farmers at nominaldistributing 


w :e Some was created among tile farmers, butmiwud. awareness'oL1C:. Pesult; 
large scale plantino of trees on the farmlands did not occur. 

-Farm Forestry in the Punjab: 

This 3 year pilot project was implemented in 6 districts during the 

•mer iod 1981-84. Districts included were Jhang, Mianwali, Bhakkar, Jhelum, 
on private


i,',ulan Pnahawlpcr. The objective was to promote tree plantingand 
:,rs t'e Government Departments by

far-iands anJ i nder cntrol of other 
of Ps .0.10 per .stump and advisorysu p ling cFr'k-yat: Tt,n i tocate 

servic s r oSt. 

and continued through 1984-85.
Sabsequ,ntly these projects w(ere combined 
out, reports indicate that they created
: lthough no evaluation was carried 

among tile farmers, particularly those who were absenteec('Isiderable awareness 
tenants.
landlords and wanted to avoid friction with their 
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Encouraged with the results of previous efforts, the Punjab Forest
 
Department formulated another program called "Farm Forestry in the Punjab" to
 
cover the entire irrigated tract of the Province in a period of 3 years from 
1985-88. The objective is to promote tree planting on irrigated farmlands
 
through motivation and education. Program activities include creation of
 
woodlots of over 1850 ha. of private land, establishment of 575 ha. of
 
nurseries, and distribution of plants to the farmers at the rate of 10 million 
per year. Part of the costs of raising compact woodlots by the farmers is to 
be borne by the Government. Table 4 indicates annual expenditures divided 
between farmers and the Government. 

TABLE 4
 

Annual Expenditures shared by the Farmers and the Gov't
 

Farmer's contribution
 
Year (Rs. per acre) Gov't Share Total
 

1 3225.00 650.00 38750.00 
2 2200.00 350.00 25500.00 
3 2225.00 200.00 24250.00 

Total per acre: 765o.00 T206.66 88500.00 
................................................................................ 

Source:- PcI Scheme on Farm Forestry in the Punjab 

Another program, known as "Afforestation of Marginal Private Lands in 
the Irrigated Tract of rIe' Punjab" has been proposed to cover the salinity 
affected areas of the Province during th!u period 1987-88 to 1990-91. Pending 
evaluation of the on-going Farm Forestry program by the Punjab Economic 
Research institute, this new project may be approved n y the Planning & 
Development Department. Another program, which covers only the barani areas 
and is part1 y funded by the USAID, has been approved by the E.C.N.E.C. for 
iiplementatian dirini 1964-1991. This progr.mn i. called "Forestry Planning & 
Development to Expand En-ry Plantations Mainly on Private Lands". 

http:progr.mn
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b. Forestry planning & Development Project
 

This project, effectively begun in 1986, aims to:
 

1. strengthen the capability of the Federal, Provincial & local institution 
to design, implement and evaluate policies & programs for increasing th, 

production of fuelwood in the country so as to achieve self-sufficiency il 
energy;
 

technical feasibility of producini
2. demonstrate the social, economic and 
tree crops on privately owned farm and rangelands in Barani areas (Rawalpindi 
Attack, Jhelum, Gujrat, Sialkot and Soan-Sakesar Tehsil of Khushab Dist.) and 
to reverse the process of deforestation; 

3. strengthen institutional arrangements for developing research an
 
training programs to achieve the objectives of increased energy and woo,
 
production.
 

The project, when completed, will cover 26300 ha. of Barani and Sailab 
areas of the Punjab and NWFP, 5300 ha. of irrigated farmland in the liasiraba
 
district of Baluchistan and 2200 ha. of state owned irrigated forest land i
 
the Sind. About 60% of the expenditure will be for technical assistance
 
training and research while the remaining 40% will be spent on buildings
 
co;modities ad operational demonstrations. 

B. The Proposed Project
 

1. Reasons for Proposed Project Expansion
 

Most of the rural population in the Punjab lives on farm lands which ar 
ircigated, rather than on barani lands, with which the present project i
 
,:oncerned. The needs of the farm population for fuelwood, farm timbers an 
fodder are as oreat on the irrigated private lands as they are on baran 
lands. Operations carried out by the Provincial Forest Department wit 
fLrimers on the irrigated farm lands are largely, if not exclusively 
rcustricted to farms 20 ha. or larger. Needs of small landowners and tenan 
farmers are not being met by the present project funded by the Provincia 
C:overnrment. Yet as shown in Table 2, 97 percent of farmers own farms of 2 
acres or less. Finally, there appears to be a need (in view of the success o 
the present project on ,ne :)arani farms) to evaluate the potential of a far 
fore stry project u:inq the samert incentives of free seedlings and technica 
information for the firmers working on irrigated lands. As can be seen fro 
i~n e 4, these inc- nr.ves are less generous than the ones used in the projec 
iL:nded ny tie provi:ice. F i na lly, a baseline study performed by Dove showe 
r.: t Punja.s for-,n.rs on irriated lands were more interested in farm forestr 

- f:: my Forestri and Project than farmers odrfined the Planning Development 
Laani lani.:. In viw f tre Positive reception of this project on baran 

ands, successfsl e< an. or of the project to irrigated lands seems likely 
In vew of this and f cnsultation with Provincial authorities, extensio 
of the pro-ect to irrigt d far rm lands seems appropriate. 

BEST AVAILABLE DOCUMENT 

http:for-,n.rs
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2. 	Location & Size
 

The proposed project would expand the present Forestry Planning
 

Development Project from the 7 barani districts to the 22 irrigated district
 

of the punjab. This would bring demonstration of farm forestry to
 
of 	 11 million ha. or 94% of the province's tote
additional target area 


Forestl
cultivated area. Since the on-going government funded project, Farm 


in Punjab, extends over 22 districts (canal irrigated), the Punjab Governmer 
stated a strong preference for expansion of the proposed project over the sar 

22 districts. The design team carefully considered this suggestion. It i 
attractive because the farm forestry demonstrations would potentially reach 
additional 19000 villages (out of a total of 25000 villages in the Punjab wh(
 
including the barani farms) with approximately 2.0 million farm families (oL
 
of a total of 2.5 million farm families). An analysis of demographic dat
 
shiowed 	that:
 

1. 	a) Total Districts in Punjab = 29
 
b) Total number of Tehsils in Punjab = 97
 
c) Total number of villages = 25,000
 
d) Total number of farm families = 2.6 million
 

2. 	Total barani districts (covered by the = 7
 
present Forestry Planning & Development
 
Project).
 

3. 	a) Total irrigated districts (covered = 22
 
by the present and future proposed
 
& Provincially funded farm forestry
 
project in the Punjab).
 

b) Number of Tehsils in these 22 distts. = 87
 
(or 	about 4 per district).
 

c) Number of villages in these 2. distts.= 19,000
 
d) Jumber of farm families in these = 2.0 million 

22 districts.
 
e) This means there are on average
 

900 villages/districts and about
 
100 families/village.
 

4. A minimum of 10 farm families per village should participate to create
 
sufficient demonstration impact at the village level. Similarly, if 10%
 
the villages per district could be involved, this would amount to i.(
 
participation of all far:n families on the irrigated farm lands in the Punjab.
 

5. If the average farm family participating in the project were provided wit 
1000 seedlings (amounting to a 1 acre "block equivalent" forest), the proje( 
would have to provide 10,000 seedlings per involved village. This is about 
90 x 10000 = 0.9 million seedlings over a 5 year period per district or 
million seedlings over the total 5 year period. 

6. These nursery production rates are techrhically feasible and the l.(
 
participant level sufficient to create a demonstration impact. Rough financiz
 
calculations (see later) showed that this was also economically feasible.
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3. Criteria for Selection of Areas for Farm Forestry Demonstration
 

Criteria for block, row, or strip planting art:
 

(1) 	Land used should normally be bubmarginal or marginal for
 
agricultural use.
 

(2) 	A market for wood products should be near by. 

(3) 	Farmers should oe interested in on-farm tree crop management 
and W'1i3ng Li do land dovelopnent, irrigation, weeding and 
protection etc. 

(4) 	Sufficient intermittent irrigation should be available so that
 
planting/restockin; can be done all year round.
 

(5) 	Women and children should be interested in additional incu-;ue 
generating ac:ivities based on trees and tree product.s :uch as 
fodder, fuelwood etc. 

(6) 	 Land holdings should oe small, not exceeding 10 ha.
 
(as far as possit)li).
 

4. Project Objectives
 

Reasons for a proposed project expansion have been discussed in 
!IT. B. 1. Within the broauer qoals of increasing resources for rural ener 
and reversing tie process of deforestation zhe project has the following ma: 
oujectives: 

a. Long-term Objectives: 

(1) 	 Demonstrate the social and economic feasibility of producing tree 
crops on privately owned irrigated lands. 

(2 	 Establish that the trees are not only complimentary to agriculture, 
but ca :l so si-ppetent farmq inco:.. 

(3) :ncreaspro:ciuro 
for the f-r -

impro so i : 

uf tiFoer 
r cow 

. , 

and 
.]unc 

telsWoodi 
an: A'; 

so that 
ultural 

it is possible 
resi dues to 

(4) Create a 
rural lanus 

divers, 
. 

ior,iolojical ecos'stem and improve the 

(5) 	Serve as a transition model for future farm forestry projects that
 
could be effectively r-plicated. 

BEST AVAILABLE DOCUNMEPI
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b. Short-term Objectives:
 

(1) 	Establish farm nurseries of about 1/2 to 1.0 acres each per district
 
in all 22 irrigated districts in the Punjab. rhis amounts
 
to I nursery per Tehsil. Each nursery should be capable of
 
producing 50,000 - 100,000 seedlings per year. Half of the nurseries
 
should be established in the first project year, the other half by
 
the end of the second project year.
 

(2) 	Encourage farmers to establish nurseries on their own lands by
 
providing them a guaranteed market for the duration of the project

(5 years) for up to 50,000 seedlings at a price of 1 Rupee each. It
 
is intended that women will be involved in establishing and
 
operating the nurseries.
 

(3) 	Provide the 900 cooperating farmers per district (identified using
 
criteria enumerated earlier) with the planting stock required to
 
reach the annual planting targets. This will involve a careful
 
scheduling of nursery work and transportation of seedlings during
 
appropriate planting times.
 

(4) 	Provide training for farmers/tenants and their wives in nursery
 
work, planting and caring for the plantations.
 

5. Operational Strategy
 

The project is intendea to motivate farmers and their families to produce
 
trees on their private irrigated lands supported by outreach activities of the
 
Provincial Forest Department. Seedlings will be produced in nurseries in the
 
22 districts and made available to farmers at their Joorsteps free of cost so
 
that they contribute to one or more of the following products: (i) fuelwood
 
(ii) fodder for cattle (iii) small timber for farm activities (iv) soil
 
improvement dnd water conservation (v) raw material for subsidiary vocations
 
like sericulture, apiculture, milk pro>uction. Free technical advice would
 
also be provided on planting, tending, spacing, marketing etc. throughout the
 
growing period. Operations like preparation of site (clearing & leveling),
construction of irrigation channels, weeding, pruning, protection etc. will be 
done by the farmers themselves as a token of their interest in the farm 
for-2stry program. 
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C. Institutional Arrangements
 

1. Organization
 

The punjab Forest Deparment has 3 Chief Conservator of Forests (CCF)
 

heading operations in the north, central, and Southern zones. This
 

d.monstration will ue implemented by the Extension & Publicity (E&P) Circle of
 

the Punjab Forestry Department Headquartered at Lahore in the central zone.
 

The Extension and Publicity Circle is headed by a Conservator of Forests (CF)
 

who eports to the CCF, central zone. The CF, s&p has two staff officers, the
 

WO for publicity and the DEO for Extension both stationed at Lahore. The DFC
 
has line author ity for the field staff consisting of 9 Sur
fExterision 


Divisional Forest Officer (SDFO's), 25 Range Forest Officers (RFO's), 92 Fart
 
as outreacl
Foresters (FF) and 92 Forest Guards (FG). (The FF's will serve 


specialists and the Forest Guards have reponsi bili-y for production anc 

distribution of seedlihgs) . Unfortunately the DFO's authority is shared wit 

the Territorial CF'S wK0 are responsiole for the 6 geographical divisions ir 

he Punjab. Given the fact that theie staff are located in the field, awa 

from Lanore and under the more immediate authority of the territorial DFO, thE 

DFC, Extension 's aoility to ci rect program is significantly reduced. Th( 

nituanion suggests An inability to alter the line and staff organizationa] 
structure to fully accomodate the farm forestry extension role. Based or 

this situation while undesirablE
discussions with the CCF, central division, 
appears .nlikely to change in the near future. 

2. Staffing Requirements
 

On the p.jsitive side it appears that these field staff are not current]h 

fully utilized for farm forestry activities. Therefore, it would be possibl( 

for the Extension Circle to take on the proposed activities under the plannec 

USAID project extension with only a few additional positions added. 

Specifically the number of farm foresters needs to be increased from 92 to 12( 

to ccomodate the additional level of farm training which is planned. Thi. 

provi,]es about one F" per 160 families or 16 villages. Motivators, I pei 
, or 1900 sill be required.
 

3. Women Farm Foresters
 

In order to effectively reach and involve farm women in the production cl
 

seedlings, it is proposed that these additional forester positions be fillet 
wit h women married to currently employed FF'S. After receiving training, 

husband and wife teams would be formed giving the extension circle a mot 

.ffective means of communicating with rural families. To facilitate acceptanc( 

of this pilot prograim by the Government of Pakistan USAID should providf 
trining costs and salary for too women for the first two years of the program 
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4. Interest and Experience 

Discussions with the senior CCF of the Punjab 
Secretary of Forestry & Wildlife, Mr. Ashraf indicated 
proposed demonstration project. Both men appreciated 

Mr. Khanzada and 
strong support for 
the institutional 

the 
the 
and 

manpower development emphasis in the current project and accepted the idea of 
continued emphasis in this area along with the involvement of women as 

described above. similarly both encouraged the team to increase the target 

acreage in punjab if possible. This support is in part a result of positive 
reaction to the on-going USAID prugran in barani areas and partly due to the 
inability of he Department to meet all demands by farmers created by its own 
progcam in the irrigated areas. Becau;e of the departments involvemeit in 
these two programs a significant amount of knowleage has accraed aiior.g its 
personnel both in technical forestry, and in outreach. This knowledg.e is a
 
decided advantage in establishing the proposed program.
 

D. Economic Analysis
 

1. Suggested Agroforestry Models
 

As shown in :able 8, These models described below produce fuelwood,
 
timbers and forage in differing quantities.
 

a. W;oodlots
 

Compact woodlots will be established by farmers on marginal
 
lands/rangelands and/or on saline and water logged lands. About one acre per
 
participating tarin family will be planted.
 

b. Line/Courtyard Planting
 

Line planting is a common practice in the Punjab. Field analysis suggests 
that until the 4th year, the row of trees has no appreciable effect on crop 
lields. If the fields are on the South or South West side of the rows, there 
is minimal reduction in the grain yields. The optimum number of trees per row
 
Jepends upon thc locality and the specie. However, for the purpose of
 
2onverting line plantings to area, 1000 trees will be taken equal to one acre.
 

in addition to these spatial arrangements, climatic zones will also be 
:onsidered. Tihe Punjab generally is considered to have 3 zones, but for 
illustration purposes 2 zones will be used. These are: 

- Marginal irrigated land with less than 8" annual = Zone 1
 
precipitation.
 

- Marginal irrigated land with more than 8" annual = Zone 2
 
precipitation.
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Species is another variable considered in the models. Some species 

provide multiple products, e.g. fuelwood, timbers, green fodder or food for 

human consumption. Other lecuminous species can improve the soil through 

fixation. Species also differ in their rate of water conszumption and
nitroqen 

logging. 	 factor:; in mindtolerAnce to saline Soils or water Keeping all these 

as" well as the species preference of farmers, suqgested species far the models 
are: 

Species 	 Potential use Salt tolerance Water needs 

Dalbergia sissoo Furniture/Fuolwood Low Average 
Acacia nelotica Fuelwood/pitprops High Very low
 

-eucaenia leucocephla Fu.uelwood/pitprops High Low
 
Morus alba Sils/Fuelwcod Low High 
F vcalyptus Caaldulensis Fuelwood/pitprops Average Average 
......-------------------------------------------------------------------------------

Finally, two different spazings will ce considered: 6'x 6' and 3'x 3'. 
Both of these are considerably denser than those commonly employed by the 
Forest Department (at 6'x 10' or 10'X 10'). They were selected because they 
reflect current agroforestry practice. The reasons farmers ut i closer 
spacings (than those used by the Forest Department) are believed to be: 

- Farmer jre more int,:rested in deriving multiple products from 
their plant ations because they are able to use them (e.g., 
thinrings f )r fodder and faelwood during the first 3 years). 

- What ma'. not be econoxi cai for the Forest Depatment (having to
 
pay for thinnings over the first 3-5 years) may be imminently
 
attractive to a far;2r who will do the work and whose labor
 
opportunity cost ray be sero.
 

The optirum number of trees which can be grown in woodlots on private 
far= ;ras been a wel debated issue. The number depends on the species being 
raised, th ;:Irk.a t r [:i I o rnt s of the farmers, watcL availability etc. When 

Ic~ -tlVI ; j: :<: product ion for fu,lwood purposes, Acacia nelotica, 

I i .i "I, a-:r -- not On IY recommended 5y the oret t 
1. 1 nT -cceptd by tho, farmers. ',n recent years the 

r for y , sis 'as increas ed and some farmers have become 
v -y intt r--s t in ' a n' I I. It is a fast growinq species used extensively 

raus a, t0 e r,.1I dda chipboard industries. Keeping soil and 

,, 	 1: factors in :i n r, it i.i anticipated that Eucalyptus camaldulensis will 
, lnt'ed with tr. dutli)na: species a' spacings of 6'x 6' or 3'x 3'. 
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In summary, the following agroforestry models are porposed as being
 
illustrative, realistic and representative:
 

................................................................
 

MODEL ZONE SPECIES SPAC ING CONFIGURATION 

I ! (Arid) Acaci, r>Intica 6'x 'x Block
 
2 -do- Lj,-ucdnsI ieucocephla 3' .: 3 Block
 
3 -do- E. Camaldulensis 6'x 6' Row
 
4 -do- Dalbersia sissoo 6'x 6' Block
 
5 II (Semi Arid) DalberAio sissoo 3 x 3' Block
 
6 -do- Acacia nelotica 3'x il Block
 
7 -do- Morus ,l ,a o Ix 6 Block
 
8 -do- CIa:dIddlIensis 3 'Y 3' Row
 

2. Project Outputs:
 

a. The annual reqjirements of nursery stock are given in the table below:
 

TABLE 5
 
ANNUAL REQUIREMENTS OF NURSERY STOCK
 

Number of 
nurseries
 
to be Planting 
estab- material* Planting material Nursery stock
 
lished required required for 22 expected from
 

Year per district per district districts the farmers
 
..............................................................................
 

1 2 96,000 2.11 million ­
2 2 192,000 4.22 million 10%
 
3 - 384 ,f0i o.44 1ili )n 15%
 
"I - 480,U01 l0.55 .1 Ilion 20%
 
5 556,000 12.66 mi11 irn 251 

TOTAL: 'to, uO 3 m.i 1i 0lion 
- Add 25% for k - a.4 IILii o n 

GR AND TO7AL: 4..7 ::illion 
or say 48.0 million 

* Note: *,e oresurm t-ii~t 4/5r.n of the area would be planted at a spacing 
of 6'x 6' (1200 s. , Ii nis,/cre) and the r<mjaiiin 1/Stt:h at 3'x 3' 
or 4d00 seedlings/cre. 
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b. Area and number of farmers involved:
 

TABLE 6 
AREA TO BE PLANTED ANNUALLY (IN ACRES) 

PROJECT YEAR
 
1 2 3 4 5 Total Acres
 

Per district 50 100 200 250 300 __0
 
For the whole 1100 2200 4400 5500 6600 19800
 
province
 

TABLE 7
 
APPROXIMATE NUMBER OF FARMERS PARTICIPATING IN THE PROJECT.
 

PROJECT YEAR 
1 2 3 4 5 Total Acres 

Per district 50 100 200 250 300 900
 
For the whole 1100 2200 4400 5500 6600 19800
 
province
 

C. Feilwood Produced 

On completion, the project would produce 4.4 million cu. ft. of fuelwoo 
from clc-aninps, P.8 million cu. ft. from thinnings and 4.8 million cu. ft 
!ror clear felling, ther-2by giving a total production of 60 million cu. ft. o 

,!'21wooa. For details see Table 8. 

J. Small Timber Produced 

The project i.: also expected to yield small timber/pols equivalent t 
1.1 million cubic feet, which can be used either on the farm or sold in th 
market for mining props or for the manufacture of sports goods/furniture. FO
 
(1talls sc Tae 8. 

Forage (grass and loppinqs) Produced 

The plantations would produce forage (lops and tops) equivalent to 0.1 
million headloads of grdss in addition to grazing for 5000 animal units. I 
,;ould also produce mulberry leaves for rearing silk worms. For details see
 
Table 8. 
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TABLE 8
 
PUNJAB MODEL OUTPUTS AND REVENUES PER ACRE
 

MODEL YEAR OUTPUT QUANTITY 	 RATE PER VALUE IN
 
UNIT (RS.) (RS.)
 

1 1 Forage 9 HL 7.00 63.00 

Acacia 2 -do- 9 HL 7.00 63.00 
nelotica 3 i) Forage 9 HL 7.00 63.00 
6' x 6' ii) Cleanings 200 cft. F/W 3.o/cuft 600.00 

4 Forage 6 HL 7.00 42.00 
5 -do- 6 HL 7.00 42.00 
6 i Forage 6 HL 7.00 42.00 

ii) Thinnings 400 cft. F/W 3.o/cuft 1200.00 
7 Grazing 2 animal 10.00 20.00 

units 
8 -do- -do- 10.00 20.00 
9 -do- -do- 10.00 20.00 

10 i) Grazing -do- 10.00 20.00 
ii) Final (a) 4000 cuff F/W 6.0/cuft 24000.00 

(b) 140 cft. 20.00 2800.00 
small timber per cuft 

HL = Headload
 
F/W = Fuelwood
 
cuft = Cubic feet
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TABLE 8
 

PUNJAB MODEL OUTPUTS AND REVENUES PER ACRE
 

MODEL YEAR OUTPUT QUANTITY 	 RATE PER VALUE IN
 
UNIT (RS.) (WS.)
 

35.00
2 1 Forage 5 HL 7.00 

5 HL 7.00 35.00
2 -do-


L.leuco- 3 i) Forage 5 HL 7.00 35.00
 

cephla ii) Cleanings 500 ct. F/W 2.00/cuft 1000.00
 
5 HL 7.00 35.00
3' 	x 3' 4 Forage 


5 -do- 5 HL 7.00 35.00 
6 i Forage 6 HL 7.00 42.00 

ii) Thinnings 1500 cft. F/W 2.00/cuft 3000.00 
7 Grazing 2 animal units 10.00 20.00 

8 Grazing -do- 10.00 20.00
 

9 -do- -do- 10.00 20.00
 
10 i) Grazing -do- 10.00 20.00
 

ii) Final Felling 6000 cft. F/W 4.0/cuft 24000.00
 

MODEL YEAR OUTPUT QUANTITY 	 RATE PER VALUE IN
 
UNIT (RS.) (RS.)
 

3 	 1 Forage 9 HL 7.00 63.00
 
2 -do- 9 HL 7.00 63.00
Eucaly-

ptus 3 i) Forage 9 HL 7.00 63.00 
camaldu- ii) Cleanings 200 cft. F/W 2.0/cuft 400.00 
lensis 4 Forage 6 HL 7.00 42.00 
6' x 6' 5 -do- 6 HL 7.00 42.00 

6 i Furagu 6 iL 7.00 42.00 
Li) Thinnings 400 cft. F/W 2.0/cuft 800.00 

7 Giazing 2 animal 10.00 20.00 
units
 

8 -do- -do- 10.00 20.00
 
9 -jo- -do- 10.00 20.00
 

10 i) Grazing -do- 10.00 20.00
 
ii) Final Fo[lings(a) 4000cult F/W 4.0/cuft 16000.00
 

(b) 	150 cft. 20.00/ 3000.00
 
smnall timber cuft
 

http:16000.00
http:24000.00
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TABLE 8
 
PUNJAB MODEL OUTPUTS AND REVENUES PER ACPE
 

MODEL YEAR OUTPUT QUANTITY RATE PER VALUE IN
 

UNIT (RS.) (RS.)
 

4 1 Forage 9 HL 7.00 63.00 
D.Sissoo 2 -;O- 9 HL 7.013 63.00 
6' x 6' 3 i) Forage 9 HL 7.00 63.00 

ii) Clean1ngs 200 cft. F/W 3.0./cuft 600.00 
4 Forage 6 HL 7.00 4.00 
5 -dC- 6 iL 7.00 42 .00 
6 i) Forage 6 HL 7.00 42 .00 

ii) T irirnngs 400 cft. F/W 3.0/cuft 1200.00 
7 Grazing 2 animal 10.00 20.00 

units 
8 -do- -do- 10.00 20.00 
9 -do- -do- 10.00 20.00 

10 i) Grazing -do- 10.00 20.00 

ii) Final 
:ellings(a) 4000 cft. F/W 6.0/cuft 24000.00 

(b) 150 cft.small 20.0/curt 3000.00 
timber 

MODEL YEAR OUTPUT QUANTITY RATE PER VALUE IN 
UNIT (RS.) (RS.) 

5 1 Forage 5 HL 7.00 35.00 
Dalber- 2 -Ho- -L 7.00 35.00 
ia 3 i) Forage 5 HL 7.00 35.00 

sissoo ii) Cleanings 500 cft. F/W 3.0/cuft 1500.00 
3' x 3' 4 Forage 4 HL 7.00 28.00 

5 -ao- 4 HL 7.00 28.00 
6 i) Forage 4 HL 7.00 28.00 

7 
ii) Tiinnings 

Grazing 
1000 cft. 

2 animal 
unitus 

F/W 3.0/cuft 
10.00 

3000.00 
20.00 

8 -Jo- -do- 10.00 20.00 
9 -do- -do- 10.00 20.00 

10 i) Grazing -do- 10.00 20.00 
ii) Final 

Fellings(a) 6000 cft. F/W 6.0/cuft 36000.00 
(b) 160 cft.small 20.0/cuft 3200.00 

timber 
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TABLE 8
 

PUNJAB MODEL OUTPUTS AND REVENUES PER ACRE
 

VALUE IN
OUTPUT QUANTITY RATE PER

MODEL YEAR 


UNIT (RS.) (RS.)
 

....----------------------------------------------------------------­

35.00
 
6 1 Forage 5 HL 7.00 


5 HL 7.00 35.00
-do-
Acacia 2 

5 HL 7.00 35.00


nelotica 3 i) Forage 

3.0/cuft 1500.00


3' x 3' ii) cleanings 500 cEt. F/W 

7.00 28.fO
4 Forage 4 HL 


4 HL 7.00 28.00
5 -do-

4 HL 7.00 28.00


6 i) Foraye 

ii) Thinnings 800 cft. F/W 3.0/cuft 2400.00
 

10.00
7 Grazing 1 animal unit 10.00 

-do- 10.00 10.00


8 -do-

-do- 10.00 10.00


9 -do-

10.00 10.00
10 i) Grazing -do-


ii) Final
 
F/W 6.0/cuft 30000.00
Fellings(a) 5000 cft. 


(b) 150 cft.small 20.0/cuft 3000.00
 

timber
 

RATE PER VALUE IN
YEAR OUTPUT QUANTITY
MODEL 

UNIT (RS.) (RS.)
 

7.00 63.00

7 1 Forage 9 HL 


9 HL 7.00 63.00
Morus 2 -do-

63.00
alba 3 i Forage 9 IL 7.00 


6' x 6' ii) cleanings 200 cft. F/W 2.5/cuft 500.00
 
7.00 42.00
4 Forage 6 HL 


42.00
5 -do- 6 HL 7.00 

6 HL 7.00 42.00
6 i) Forage 


360 cft. F/W 2.5/cuft 900.00
ii) Thinnings 

100.00
7 Grazing 2 animal units L.S. 


L.S. 100.00
8 -do- -do-

-do- L.S. 100.00
9 -do-


L.S. 100.00
10 i) Grazing -do-


ii) Final
 
F/W 500.00 10000.00
Fellings (a) 2000 cft. 


(b) 30 cft.small 20.0/cuft 600.00
 
timber
 

http:10000.00
http:30000.00
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------------------------------------------------------------------------
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TABLE 8
 
PUNJAB MODEL OUTPUTS AND REVENUES PER ACRE
 

PER VALUE IN
OUTPUT QUANTITY RATE
MODEL YEAR 

UNIT (RS.) (RS.)
 

8 

Eucalyptus 
camaldul-
ensis 
3' x 3' 

1 
2 
3 

4 
5 

i) 
ii) 

Forage 
-do-
Forage 
Cleanings 
Forage 
-do-

5 HL 
5 HL 
5 HL 

500 ct-. 
4 HL 
4 HL 

F/W 

7.00 
7.00 
7.00 

2.0/cuft 
7.00 
7.00 

35.00 
35.00 
35.00 

1000.00 
28.00 
28.00 

6 

7 
8 
9 

10 

i) 
ii) 

i) 

Forage 
Thinnings 
Grazing 
-do-
-do-

Grazing 

4 HL 
1200 cft. 

1 animal 
-do-
-do-
-do-

F/W 
unit 

7.00 
2.0/cuft 

10.00 
10.00 
10.00 
10.00 

28.00 
2400.00 

10.00 
10.00 
10.00 
10.00 

ii) Final 
Fellings (a)5300 eft. 

(b)3000 cft. 
F/W 4.0/cuft 

30.0/cuft 
21200.00 
9000.00 

small timber 



--------- ----------------------------------------------------

-------------------------------------------------------------
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3. Project Inputs
 

project costs consist of monies required for raising nurseries,
 
transportation of seedlings to planting sites, preparation of land 'or 
planting, transplanting of seedlings, irrigation, weeding, restocking,
cleaning maintenance, thinnings and fellinqs etc. Details regarding
tihe establisiument of nurseries and the production, cost of seedlings
etc. are jiven in Tabl-e 1, Appendix I. Annual per acre cost estimates 
for plantation vstablishment and management are also gi ven in Appendix 
1. Based on these estimates, inputs and their costs for each nodel, on 
uer acr : bassi, ar.- tabulated s olow in T 9. Ntp that an annual 
per acre land rent of 1000 Rupees is applicable. 

TAE3LE 9 
MODEL INPUTS AND COSTS PiER ACRE 

.................................................................
 

MODEL YEAR ACTIVITY INPUTS COSTS IN RS. 

1 1 As per details given in 2,310.00 
(6'x 6') Appendix I, Table 2 

2 -do- 60.00 
3 -do- 90.00 
4 -do- 30.00 
5 -do- 30.00 
6 -do- 240.00 
7 -do- 30.00 
8 -do- 30.00 
9 -do- 30.00
 

10 -do- 690.00
 

2 
(3'x 3') 

1 

2 

As per details given in 
Appendix I, Table 2 

-do-

8,820.00 

90.00 
3 -do- 120.00 
4 -do- 30.00 
5 -do- 30.00 
6 -do- 300.00 
7 -do- 30.00 
8 -do- 30.00 
9 -do- 30.00 

10 -do- 750.00 

http:2,310.00


------------------------------------------------------------

-----------------------------------------------------------

--------------------------------------------------------------

------------------------------------------------------------

------------------------------------------------------------
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TABLE 9
 
MODEL INPUTS AND COSTS PER ACRE
 

IODEL YEAR ACTIVITY INPUTS COSTS IN RS. 

1 AS per details given in 2,310.00
3 

(6'x 6') Appendix I, Table 2
 

2 -do- 60 .00
 

3 -do-
 90.00
 

-do- 30.00)
4 

5 -do-
 30.00
 

6 -do- 240 .00
 
7 -do-
 30.00 
g -do- 30.00
 

9 -do-
 30.00
 

10 -do- 690.00
 

4 As per details given in 2,310.00
 

(6'x 6') Appendix I, Table 2
 

2 -do-
 60.00
 

3 -do- 90.00
 
4 -do- 30.00
 
5 -do- 30.00
 
6 -do- 240 .00
 
7 -do-
 30 .00
 

8 -do- 30 .00
 
9 -do- 30.00
 

10 
 -do- 690.00
 

5 1 As per details given in 8,820.00
 
(3'x 3') Appendix I, Table 3
 

2 -do- 90.00
 
3 -do- 120.00
 
4 -do- 30.00
 
5 -do- 30.00
 

6 -do- 300.00
 
7 -do- 30.00
 

3 -do- 30.00
 
9 -do- 30.00
 

10 -do- 750.00
 

http:8,820.00
http:2,310.00
http:2,310.00


------------------------------------------------------------------

--------------------------------------------------------------

----------------------------------------------------------------

------------------------------------------------------------
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TABLE 9
 
MODEL INPUTS AND COSTS PER ACRE
 

................................................................
 

MODEL YEAR ACTIVITY INPUTS COSTS IN PS.
 

6 1 As per details given in 8,820.00 
(3'x 3') Appendix I, Table 3 

2 
3 

-do-
-do-

90.00 
120.00 

4 -do- 30.00 
5 -do- 30.00 
6 -do- 300.00 
7 -do- 30. 0 0 
8 
9 

-do-
-do-

30. tj0 
30.00 

10 -do- 750.00 

7 1 As per details given in 2,310.00

(6'x 6') Appendix i, Table 2
 

2 
 -do- 60.00
 
3 -do- 90.00
 
4 -do- 30.00
 
5 -do- 30.00
 
6 -0o- 240.00
 
7 -do- 30.00
 
8 
 -do- 30.00
 
9 -do- 30.00
 

10 -do- 690.00
 

8 1 As per details given in 8,820.00
 
(3'x 3') Appendix I, Table 3
 

2 -do- 90.00
 
3 -do- 120.00
 
4 -do- 30.00
 
5 -do- 30.00
 
6 -do- 300.00
 
7 -do- 30.00
 
8 
 -do- 30.00
 
9 
 -do- 30.00
 

10 -do- 750.00
 

http:8,820.00
http:2,310.00
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4. Economic calculations
 

the 8 illustrative models
The internal rate of return for each of 

was calculated. Net discounted present values (NDPV'S) and
 

rates of 0,
benefit/cost ratios were also calculated using discount 

each model was set at 10 years.
10, 12 and 15%. The rotation for 


for each model were carried out, with and

Finally, the calculations 


rent. Note that the 1000 Rupee
without, a 1000 Rupee annual land 

apply where ro%.' plantations are used (Models
annual land rent does not 


3 and 8).
 

Results of these calculations are summarized, by model, in Table
 
return range from 6.0 to 29.0 percent. At
10. Internal rates of 


discount raues of 15% only the 2 row plantation models are viable 

(because no land rents are charged). using a 12% discount rate, 4 

other models, 1, 4, 5 and 7 are feasible even with the land rent 

charge. In general, denser plantations are more attractive 
wider spacings. This is interesting
economically than plantations with 


because, in general, Forest Departments favor wide spacings while the
 

prefer and practice closer spacings. This must be interpreted
farmers 

for the Forest Department may
carefully. What may not be economical 


the farmer because of higher utilization rates of
be attractive to 

the products produced on 
a given acre.
 

fairly (hard)
The ecohaomic calculations use reliable cost
 
are more uncertain. See
estimates. The output and revenue estimates 


calculations for the Murree-Kahuta for
the discussion of the economic 

a more extensive discussion of the uncertainties involved. Finally,
 

cow "saved" and available for
no "benefits" are assumed for the dung 


fertilization. Again, see the observations on this issue for the
 

Murree-Kahuta.
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TABLE 10
 
SUMMARY OF ECONOMIC RESULTS
 

MODEL 1 (Acacia nelotica 6' x 6')
 

IRR NDPV @ 15% Benefit/cost
 
(%) Rs./Acre @ 15%
 

15.8 301.43 1.04
 

Year Revenues Costs Year Revenues costs
 
63 3310 6 1242 1240
 

2 63 1060 7 20 1030
 
3 663 1090 8 20 1030
 
4 42 1030 9 20 1030
 
5 42 1030 10 26820 1690
 

MODEL 2 (Leucena leucocephala 3' x 3')
 

IRR NDPV @ 15% Benefit/Cost
 
(%) Rs./Acre @ 15%
 
6.0 -6167.23 .53
 

Year Revenues Costs Year Revenues Costs
 
-1-- 35 T 6 3028 T00 
2 35 1090 7 20 1030 
3 1035 1120 8 20 1030 
4 23 1030 9 20 1030 
5 3028 1030 10 20000 1750 

MODEL 3 (Eucalyptus camaldulensis 6' x 6')
 

IRR MDPV @ 15% Benefit/cost
 
(%) Rs./Acre @ 15%
 

29.0 3087.72 2.26
 

Year Revenues Costs Year Revenues Costs
 
-- 63 26 842 240
 

2 63 60 7 20 30
 
3 463 90 8 20 30
 
4 42 30 9 20 30
 
5 42 30 10 19000 690
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MODEL 4 (Dalbergia sissoo 6' x 6')
 

IRR 
(%) 

NDPV @ 15% 
Rs./Acre 

-­350.96 

Benefit/cost 
@ 15% 
1.05 

Year 
T-
2 
3 
4 
5 

Revenues 
63 
63 
463 
42 
42 

Costs 
3310 
1060 
1090 
1030 
1030 

Year 
6 
7 
8 
9 

10 

Revwinues 
1242 

20 
20 
20 

27020 

Costs 
-240 
1030 
1030 
1030 
1690 

MODEL 5 (Dalberqia sissoo 3' x 3') 

IRR 
(%)

T2.7 

NDPV @ 15% 
Rs./Acre 
-1586.90 

Benefit/Cost 
@ 15% 
0.88 

Year 
T-

3 
4 
5 

Revenues 
35 
35 

1535 
23 
28 

costs 
9820 
1090 
1120 
1030 
1030 

Year 
6 
7 
8 
9 

10 

Revenues 
3028 

20 
20 
20 

37220 

Costs 
1300 
1030 
1030 
1030 
1750 

MODEL 6 (Acacia nelotica 3' x 3') 

IRR 
(%)

10.6 

NDPV @ 15% 
Rs./Acre
-2898.81 

Benefit/Cost 
@ 15% 
0.78 

Year 

2 
3 
4 
5 

Revenues 
35 
35 

1535 
28 
28 

Costs 
9820 
1090 
1120 
1030 
1030 

Year 
6 
7 
8 
9 

10 

Revenues 
2428 

10 
10 
10 

33010 

Costs 
1300 
1030 
1030 
1030 
1750 
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MODEL 7 (Morus alba 6' x 6')
 

IRR NDPV @ 15% Benefit/Cost
 
(%) RS./Acre P 15%
 

790.22 
 0.89
 

Year Revenues Costs 
 Year Revenues Costs
 
-- 63 
 6 1042T 2402 
 63 1060 
 7 100 i030
3 563 1090 8 100 1030

4 42 1030 9 
 100 1030

5 
 42 1030 
 10 22700 1690
 

MODEL 8 (Eucalyptus camaldulensis 3' x 3')
 

IRR NDPV @ 15% Benefit/cost

(%) Rs./Acre @ 15%
 

1101.n8 1.13
 

Year Revenues Costs Year 
 Revenues Costs
 
F- 35 6820 6 2428 
 300
2 35 90 
 7 10 30
3 1035 120 8 
 10 30
4 28 30 
 9 10 30
5 28 30 
 10 30210 750
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E. Pecommendations
 

Based on field observations and the preceding analysis the following
 

recommendations are made:
 

1. 	A forestry demonstration project on irrigated private lands in the
 
biological feasibility
Punjab is recommended to show the economic and 


of silvicultural systems produci ig fuelwood, fodder, small timbers and
 

raw materials (leaves) for sariculture.
 

woodlots or line/courtyard
2. Silvicuitura. systems based on small 
plantings are recommended for farmland where (1) soils are marginal 

salinity and/or waterlogging or 	(2)
for agricultural production due to 

lands are not currently in production..
 

3. 	 The project area should include the 22 canal-irrigated districts 
22,000 acres of private irrigatedand encompass approximately 


farmland. 

About 19,000 farms in 1900 villages throughout the irrigated4. 
districts should be included in the demonstration. This is about 1.0 
percent of all farms within the irrigated districts. Acreage should 
noainatly range from 0.5 to 1.5 acres. 

5. F.armners meeting predeterminned qg<,ifications (interest, land and 
water availability ) should he provided with appropriate technical 
information and free seedlings and encouraged to adopt one of the 
plantation models illustrated in the preceding 	 analysis. The primary 
incentive for participation in the program should be the anticipated 

return from the sale of the crop not "upfront" subsidies in the form 

of materials or services provideu. Rewards in the form of prizes for 
the best quality seedlings, the greatest or fastest rate of tree
 

growth etc. as used in the Punjab's previous planting programs should 
be continued for both incentive and publicity.
 

6. The project should be implemented by the Extension and Publicity 
Wing of the Punjab Forestry Department as an outreach program. While 
personnel in the Wing have experience in outreach, additional training 
is recommended to further enhance organizational, communication and 
other outreach skills. The Department should be strongly encouraged to
 

adopt the use of husband and wife farm forestry teams as vehicles for
 
underwrite the costs of recruitingreaching farm wives. USAID should 

and training the new female farm foresters. Motorcycles or scooters
 

should be provided to farm foresters to increase their efficiency and
 
effectiveness.
 

7. On-farm seedling production by farmers' wives should be encouraged
 
as a means of providing supplemental income for farm families. The
 

Forestry Department should provide training, supplies and guaranteed
 
sales of seedling production to encourage this private sector
 

participation as a part of the outreach program.
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8. Special care should be taken to assure the production and
 
distribution of vigorous young seedlings. Older, larger, planting
 
stock is frequently less vigorous and certainly more costly to
 
produce. Farmers should be encouraged to try closer spacings
 
(consistent with econcmics of seedling costs) to enhance the fuelwood
 
volumes resulting from thinnings.
 

9. Responsibility for coordinatino the previously proposed research
 
program, training activities and the above described operational
 
program should rest with the CCF, Sind.
 

10. Success of this project will generate substantial new volumes of
 
forest products. Farmers will be seeking markets and distribution
 
channel3 within a few years. And they will be seeking to fill the
 
n.arkets for the higher value products. Based on experience in other
 
countries as much as 50 percent of the timber volumes produced may go
 
to the small timber, pole, pulpwood etc. markets. It is imperative
 
that tnese markets be analyzed and developed early in the program so
 
that the momentum established in the outreach and production phase is
 
not lost due to lack of market opportunity. Exploitation of farmers
 
in a glutted buyers' market is a sure recipe for failure.
 



----------------------------------------------------------------------
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r
AppendiX 


TABLE 1
 
NURSERY CONSTRUCTION AND PRODUCTION COSTS
 

(Half Acre Mo6I-) 

(a) Construction 
..---------------------------------------------------------------------­

units Rs./Unit No. Co-st Rs.
Item 


Rental value of 1/2 acre land acre 1000 1 1000.00 
clearing, levelling manday 30 20 700.00
 

Construction of irrigation manday 30 17 510.00
 

channels
 
100 2000.00Barbed wire Kg 20 

40 40 1600.00
poles, erected each 

30 7 210.00
manday
Fitting wire 


Total: 6020.00 

(b) production
 

3360.00Ploughing, breaking clods (contract) 
manday 30 80 2400.00Laying out, preparing beds 

manday 30 64 1920.00
Filling polythene bags 


100 3000.00
Sowing in bags manday 30 

30 320 9600.00
Watering, weeding, roof pruning manday 


Sowing in bags manday 30 20 600.00
 
30 1200.00
Lifting, strmping, packing manday 40 


plantu
 
Wa tchl manday 30 400 12000.00 

1500 .00seed 
pe . ti , '- i n eCt ic ides, 1400.00 

f er t i Li zeL,3 

Misc., including water supply, 17000.00 

contingjpncies and in the case 
of private nurseries, profit __t 

Total: 60000.00
 

Plants produced 60000.00
 

Cost per plant, Rs. 1.00
 

http:60000.00
http:60000.00
http:17000.00
http:12000.00


----------------------------------------------------------------------------
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TABLE 2
 
PER ACRE PLANTATION ESTABLISHMENT AND MANAGEMENT
 

COST ESTIMATE FOR 6' x 6' SPACING 

Year Step Operation Units No. Unit cost Cost-Rs. 

1 1 Identification & survey 
of site; formation planning 
(project staff) 

2 Plantation layout manday 1 30.00 30.00 
6' x 6' 

3 Digging planting manday 12 30.00 360.00 
1 1/2' x 1 1/2 ' x 2 

4 Seedlings plants 1200 1.00 1200.00 
5 Planting manday 10 30.00 300.00 
6 Irrigation: 4 times manday 1 30.00 30.00 
7 Filling blanks manday 1 30.00 30.00 
8 Seedlings @ 25% nos 300 1.00 300.00 
9 Weeding twice manday 2 30.00 60.00 

TOTAL YEAR 1: 27 2310.00 

2 10 Irrigation: 4 times manday 1 30.00 30.00 
11 Weeding once manday 1 30.00 30.00 

TOTAL YEAR 2: 2 60.00 

3 12 Irrigation: 4 times manday 1 30.00 30.00 
13 Pruning/Cleaning manday 2 30.00 60.00 

TOTAL YEAR 3: 3 90.00 

4 14 Irrigation: 4 times manday 1 30.00 30.00 
TOTAL YEAR 4: 1 30.00 

5 15 Irrigation: 4 times manday 1 30.00 30.00 
TOTAL YEAR 5: 1 30.00 

6 16 Irrigation: 4 times manday 1 30.00 30.00 
17 Thinnings manday 6 30.00 180.00 
18 Maintainance of manday 1 30.00 30.00 

irrigation channels 
TOTAL YEAR 6: 8 240.00 

7 19 Irrigation: 4 times manday 1 30.00 30.00 

TOTAL YEAR 7: 1 30.00 

8 20 Irrigation: 4 times manday 1 30.00 30.00 
TOTAL YEAR 8: 1 30,00 

9 21 Irrigation: 4 times manday 1 30.00 30.00 
TOTAL YEAR 9: 1 30.00 

10 22 Final felling manday 20 30.00 600.00 
TOTAL YEAR 10: 20 600.00 

TOTAL MANDAYS, YEARS 1 - 10 68 3540.00 



APPENDIX I 
TABLE 3 

PER ACRE PLANTATION ESTABLISHMENT AND MANAGEMENT 
COST ESTIMATE FOR 3' x 3' SPACING 

Year Step Operation Units NO. Unit cost Cost-Rs. 

1 Identification & survey 
of site; formation planning 
(project staff) 

2 

3 

4 
5 

Plantation layout manday 
3' x 3' 
Digging planting manday 
1 1/2' x 1 1/2 ' x 2 

Seedlings plants 
planting manday 

1 

48 

4800 
40 

30.00 

30.00 

1.00 
30.00 

30.00 

1440.00 

4800.00 
1200.00 

6 
7 
8 
9 

Irrigation: 3 time.s !anday 
Filling blanks mandy 
Seedlings @ 25% nos 
weeding twice manday 

TOTAL YEAR 1: 

1 
2 

1200 
2 

94 

30.00 
30.00 
1.00 

30.00 

30.00 
60.00 

1200.00 
60.00 

8820.00 

2 10 
11 

Irrigation: 3 times manday 
Weeding once mandav 

1 
2 

30.00 
30.00 

30.00 
60.00 

TOTAL YEAR 2: 3 90.00 

3 12 
13 

Irrigation: 3 times manday 
Pruning/Cleaning manday 

TOTAL YEAR 3: 

1 
3 
4 

30.00 
30.00 

30.00 
90.00 

120.00 

4 14 Irrigation: 3 times manday 
TOTAL YEAR 4: 

1 
1 

30.00 30.00 
30.00 

5 15 Irrigation: 3 times nanddv 
TOTAL YEAR 5: 

1 
1 

30.00 30.00 
30.00 

6 16 
17 
18 

Irrigation: 3 times manday 
Thinnings manday 
Maintainance of manday 
irrigation channels 

TOTAL YEAR 6: 

I 
8 
1 

10 

3C.00 
30.00 
30.00 

30.00 
240.00 
30.00 

300.00 

7 19 Irrigation: 3 times mainday 
TOTAL YEAR 7: 

1 
1 

30.00 30.00 
30.00 

8 20 Irrigation: 3 times manday 
TOTAL YEAR 8: 

1 
1 

30.00 30.00 
30.00 

9 21 Irrigation: 3 times manday 
TOTAL YEAR 9: 

1 
1 

30.00 30.00 
30.00 

10 22 Final felling* manda, 25 30.00 750.00 

TOTAL YEAR 10: 25 750.00 

rOTAL MANDAYS, YEARS 1 - 10 141 10140.00 

*covers felling, cross cutting and extraction
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MODEL - 7ACIA KELOT:CA INPUTS AND 2sS PER ACRE PRESEffi :ALLS 
 REEENT VALUES
 
Presert Present Present 
 ?resent Cost-Rs. Present 
 Present Present Present


Year Activity 
 Inout Cost-Rs. .'alue-) Value-IO Value-12 Vilue-.5 
 *!000 Value- 0 .'alue-10 Value-!, 
 Value-15
 
, As oer details 
 1310 :310 
 ,103.0O :062.500 283.6 


g 2310 231O 2007091 2955.3310878.261
qiven in 
 60 SO 49..87 47.832 5.;&9 
 1060
Appendix II 106O 376.03 845.026 801.512
70 70 67.618 64.060 59.;7& 
 GO 1090 10
4 18.734 775.340 716.69310 30 20.190 17.066 
 17.153 1030
5 1030 703.504 54.584 88.3O
J0 30 18.628 17.023 
 14.715 1030 
 1030 639.549
& 54.450 512.092240 20 1:5.474 121.591 103.75 1240 
 140 679.748 622.,23 36.386
 
;0 0 
 1.570
;5.35 11.278 10 !030 528.553 465.720 337-215
30 .10 !J13 :2.116 ?.807 1030 1030 _180.4503 416.000 2.930 :0 I2.723
10 10.818 2.5'8 1030 :030 436.821690 690 266.025 222.162 :70.5 71.423 297.770

1670 !670 651.568 544.1'5 417.742 

rOTAL 
 2540 540 2697.7Z.5290.738 2447.238 13440 I40 2844.Z02 2240.762 
 7,68.006 

PUNJAB 

MOEI - ACACIA WELOTICA CUTPUTSANDREVENUES PER ACRE PRESET VALUES
 

-

Present ?resent
Year output Present Present
Guirntitv .itelUnit alue-Rs.7alue- 0 Value-iO 'V;ue-IValue-I5
 

Forage ­
9 HL 7 
 63 63 7.Z,73 56.2S 54.783
2 Faragq 7 HL , 53 52.066 50.22, 47.637Forage 
 ? HL 7
3 Clearings-Fiv 203 Cuft 201!0cuit S0 

63 63 47.3:3 44.842 41.424O 000 
4 Forage 6 HL I2 

BEST AVAILABLE DOQ.CIY
? 2 23.6E7 26.072 24.014

5 Forage 6 HL 7 .2 42 26.079 22.834 
 20.381
6 Forage 6 HL 7 
 42 42 23.1708 1.279 !12.18
6 Thinnings 
 400 cuft :o/iOOcuft 1230 
 1:0 S77.;67 6)7.757 518.713
7 Grazing 
 2 animal 10 
 0 
 20 10.263 ?.047 
 '.5198 Srazznq 
 2 animal 10 20 20 7.330 8.072 6.538Grazing 
 2 animal 10 20 20 3.482 7.212 5.6a2!0 grazing 2 inimal 10 20 20 
 7.711 6.427 
 4.744
10 Final Feli-F!W&Ti@ 2000/143 Sro/0oo-F;W 26800 26800 10322.560 2623.883 624.-10
 

.. . -. --.-....-..-..--.-.... ­



NET BENEFITS
 
..........................................................
 

Net Cost Hpt
 
Year Benefit Cost Benefit Benefit IO00/yr Benefit
 
--.-----.------.------------------------------------------


I 63 2310 -2247 63 
2 63 60 1 63 
3 663 90 573 663 
4 42 3') 12 42 
5 42 L0 12 42 
6 1242 240 1002 1242 
7 20 30 -10 20 
B 20 30 -10 20 
9 20 30 -10 20 
10 2682,) 6?0 76130 26820 

IRR GUESS z 6 
Costs as are, IRT: 0.354 = 35.41
 

Costs '1000, I TR 0.158 = 15.61
 

MODEL I ECONOMIC CALCULATIONS
 
-.--.-----------------.---------------


DISCOUNT 
RATE 

(costs 
NDPV 

as are) BENEFIT/ 
COST 

0 25415.000 
10 9031.714 

12 7327.064 
15 5320.197 

...................................... 

8.191 
4.345 

3,628 
3.172 

MODEL I ECONO CALCULATIONS
TIC 


DISCOUNT (costs # 1000) BENEFIT/ 
RATE NCFV COST 

0 15455.000 2.141
 
10 2887.147 1.326
 
121676.84060 1.203
 
15 301.420 1.040
 

3310 -3247 
1060 -997 
1090 -427 
1030 -98 
1030 -986 
1240 2 
1030 -1010 
1030 -1010 
1030 -1010 
1690 25130 
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Iv. On-farm Forestry Demonstration in Sind 

A. introduction
 

1. Background Information
 

a. General
 

Sind is agricul-.r-ally one of the most productive :::,.vices 

Pakistan, second only to the Punjab. It is also the 3eccnr: -:.: 

province, with almost _2 million people in 1987, of .whom 5 '. r 

areas. The laior force reoresents 23% of the tonal o u i1 *, a i 

ilajority of which derivtes its livelihood from agri-ulture. 

b. Land and Irrigation
 

The land area is almost 35 million acres, of which 13.5 mi Ilon Sit---i 

are poten-i liy cultiv ale and about 8 Rll ion acres , 
-


by canals (84%) and turew, fcultivable ar .a) are irr igated 
irrigated area, about 1.3 rillion acres are double cro .ru<-'., 
average cropping in tens it y ceing 130%. Irrigtion water is of en 

inadequate; only about 50% of the area is classified as can ! irg-a-. 

Farmers wit-h !and a:t he end of the canals frequently . ffer vat. 
shortages. 1round wa r is qenerally not suitable for irri-ia:on bezau ,­

high province about tubewells 
pr imarily on the narrow strip :f land along the Indus river. 
o h salt 2unneat, The has 19,000 locar_ , 

c. Climate
 

Sind is 3ridi, !u)I the cli nate is suitable for year-round agriculture 
ani forestry. ":nal rainfill varirs from about 60mm in the north to 
3s!L ,tly u~o.,,: V m')in the sutn. About 30% of this occurs between june 

anJ Septernzer, m.<ng irrigation water a necessary prereq uisite for tre 
growth of agri7ulural and tree crops. 

d. Soils 

~~~~ -i ~ ann Li s i n t h o :n,; i.s m)ainn iee tm uj 2 . 
. 5 :. ' 

t 
I 
' 

, 

Te 
:-nIopo 

pH enerlly 
r iy ,r i ntd and 

varies fromr 
s:n j,: 

3.0 to 8.5.5. 
.­

. X". rier r:-:1'z'7 : :er n n.-.,.:en 
ly, but silty -in sandy

contents are predominant. 
iDa:: t-.pes witn . . 
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e. Land Ownership
 

The province has about 0.8 million farms, 77% of which are 5 hectar(
 
or less (the average holding being 2.6 hectares). They account for 46% (
 
the cultivated area. Cultivated area according to farm size is given j
 
the following table:
 

TABLE i
 
Cultivated Area and Farm Size
 

Farm Size (Ha) 	 % of Total Farms % of Cultivated Area
 
0.0 - 2.0 26 	 7
 
2.0 - 5.0 51 	 39
 
5.0 - 10.0 17 	 25
 

10.0 - 20.0 5 	 14 
20.0 	& above 2 14
 

Source: Agricultural Census of Pakistan 1981
 

About 49% of the farms in Sind are operated by tenants, 41% are operatE
 
exclusively by the owners and the remaining 10% are classified
 
owner-tenant operated.
 

2. Forestry 	Sector in Sind
 

a. Area Under Forests
 

There are 14.09 million hectares of land reported in Sind. T1
 
Forest Department administers 0.68 million hectares of forest and 0.4
 
million hectares of rangeland (or about 4%). The following table givE
 
the area of productive and protective forests under the control of t
 
Forest Department by type of vegetation:
 

TABLE 2
 
Area under the Control of the Forest Department
 

by Type of Vegetatlon
 

Area under Control of the
 
Forest Department (ooo Ha)
 

Type of Vegetation Productive Protective Total
 
I. Irrigated Plantations 	 10 72 82
 
2. Riverain 	Forests 138 103 241
 
3. Scrub Forests 	 - 10 10
 
4. 	 Coastal Forests - 345 345 

Total 148 530 678 
5. Rangeland 	 - 490 490 

Grand Total 1T48 102
 
Source: State of Forestry in Pakistan (1984) by P.F.I. Peshawar
 



b. Type of Forests
 

Irrigated plantations and riverain forests are regarded as the mos
 
important source of timber for the furniture industry of Karachi an
 
mining pit props of Baluchistan. The main species in the irrigate

plantations are Dalbergia sissio (Shisham) and Morus alba (Mulberry). I
 
the riverain forests, the main species are Acacia nelotica (Babul)

Populus euphratica (Bhan), Prosopis spicigera (Jand) and Tamarix spp

With a decrease in seasonal flooding of riverain areas, a considerabl
 
part of the Babul forest has become less productive. The mangrove forest
 
of the Coastal Zone are comprised primarily of Avicennia officinalis. A
 
a result of fuel wood harvesting, they have little potential for timbe
 
production.
 

c. Production of Timber and Fuelwood
 

Estimat-s of timoer and fuelwood production from government manage

forests indicate an output of 110,000 Cu. meters of timber and 170,000 Cu
 
meters of fuelwood in 1983-84.* Compared with well-stocked normal forest
 
of temperate/subtropical zones, thi; is an exceptionally low output
 
Nearly half of the timber and fuelwood produced in the province finds it
 
way to Baluchistan while the remainder is consumed within the province.
 

Privately owned farm lands provide about three fourths of th
 
province's total fuelwood production and more than half of its timber
 
This results from trees that have sprung up randomly as well as from tree
 
planted in hedgerows.
 

3. Social Forestry in Sind
 

a. Past Efforts in the Field of Social Forestry
 

Little information is available regarding the introduction o
 
agroforestry/social forestry as a part of the land-use system of Sind
 
However, tree planting campaigns organized by the Forest Department twici
 
. year ha'e :.a' a praiti'ie infl~ence on farr-ers' receptiveness to th 
introduction of trees on agricultural lands. Government sponsore
 
roadside and canalside afforestation during the Sixties and the Seventie
 
also favorably influenced promotion of tree plantations in rural areas
 
Recently, as part of its research program, the Pakistan Forest Institut
 
at Peshawar has also tried to reach progressive Sind farmers t
 
demonstrate how agriculture and forest crops could complement each other
 
The effort, however, was confined to a very small area.
 

* These figures are given in The Project Paper on Forestry Planning an 
Development (391-0481) in Pakistan. Another publication by The Economic' 
Branch of the P.F.I. gives the following figures: 

Timber = 24,000 Cu. meters/a, re
 
Fuelwood = 59,000 Cu. meters/acce
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b. 	Hurries
 

fuel wood and poles, some farmer
 
In response to the rising prices of 	 on margin
as 	a cash crop 


have begun to plant short-rotation trees 
c
 

are termed "hurries". Although research data 

These plantations 	 (
lands. 	

from the Forestry Department, an exchange

is 	not available
hurries 	 that a gro!


staff and farmers indicated

the local field
views with 	 be realiz(


after a period of 5 years can 

of Rs. 16,000 per acre 	 R.
revenue 	 with
compares


the 	sale of Babul crops raised in hurries. This 

from 	 From availab
 

acre per annum realized from cotton crops.

1,000 per 	 model for widesprei
to be an appropriate
hurries appear
evidence, the 	 conclusion.
to further substantiate this
is needed
replication. Research 


Forestry Planning & Development Project
c. 

funded
 

Under the Forestry Planning & Developmen Project, partly 


acres) of government plantations

about 2160 hectares (5400
USAID, 	 be done through improvemen


land are to be upgraded. This is to 

irrigated 	 the peri


and silvicultural treatment during

in 	the irrigation system 
 of 	 farm forest
a demonstration
does not constitute
1984-1991. This 	 goal of the Forest


irrigated farmlands.
techniques on private 	 The 
farm forest
is to encourage


Planning and Development Project extension 

In the years to come, it
 

among private individuals in irrigated areas. 

a
include farm forestry as part of the
 

expected that farmers will 


agricultural system.
 

B. 	The proposed project
 

Reasons for Proposed Project Expansion
1. 

a
 

will extend the on-going "Forestry planning

The 	proposed project 


in 	 selected districts
 
Project" to irrigated farmlands
Development 


Sind. The reasons for expansion are:
 

canal­
a. Most of the rural population lives in the 


of the potentially
irrigated tracts which make up 57% 

of the province. The needs of this


cultivable area 

to fuelwood, farm timber and foddej
population with respect 


are mounting year by year because of rapid growth of both
 
These needs cannot bo
 

the 	human and livestock populations. 

by existing government plantations, even though 

their
 
met 


is enhanced through improved management.
productivity 


b. Efforts to increase production of 	fuelwood
 
presently confined to government forests


and 	timber are 

to small landholders
serve as a demonstration
which do not 


8 million hectares of irrigated land (this

scattered over 
 all 	other
anomaly in the existing project since in 
was 	an 


the 	private lands
 provinces demonstrations are confined to 


the very sector excluded in the Sind).
 

The upward trend in market prices for 	 fuel wood and
 
c. 


poles has stimulated large landholders to practice
 

a cash crop. This trend can
farm forestry as 

benefit the small 
farmers as well.
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d. 	 There is a need to convince small farmers in energy
 
short areas about the economic viability of woodlots side
 
by side with agriculture through actual demonstration.
 

e. 	 About 20% of the irrigated farmlands in Sind are
 
marginal or submarginal for agriculture but suitable for
 
tree growth.
 

2. Location of the Project Area
 

The proposed project is the first systematic attempt of its kind t 
invlove farm families in forestry operations. The Government of Sin 
suggests this program be limited to 3 - 5 districts which cover one fift 
of the irrigated farmlands 
following three districts: 

in the province. The design team selected th 

District Reasons for Suggestion 

Sanghar district PFI has been working in the 
district to popularize the concept of 
farm forestry. It therefore 
would be easier for the out­
reach staff to motivate the farmers 
in this district. 

jacobabad district 	 Farm forestry operations have
 
already begun in the Nasirabad
 
district of Baluchistan under the
 
current Project. Hence, it would be
 
easier for the outreach staff to
 
convince the farmers of the adjacent
 
district jacobabad about the
 
usefulness of the program.
 

Khairpur district 	 This district is situated in
 
Central/Upper Sind, and gives
 
geographical breadth to the project.
 

The sane strategy employed in the Punjab (having demonstrations i
 
all districts with irrigate.] farmlands) was considered for Sind. Limitin
 
the demonstration effort to three districts was preferred because 1) n
 
major effort in farm forestry has been undertaken by the Sind provincia
 
forest service in contrast to the Punjab. Thus relatively more effor
 
will have to be expended to geL a program started. 2) the propose
 
pro3ect is limited to 5,000 acres of demonstration plantations in Sin
 
compared with 15,000 in tile Punjab. Also, the existing Sind projec
 
covers government owned block plantations, an aspect excluded in th
 
Punjab. Spreading these deomonstrations over all districts with irrigate
 
lands in Sind would decrease the percentage of farmers included below th
 
1% deemed advisable for the Punjab.
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The three districts selected have the following land use profile:
 

TABLE 3
 

Land use in the Proposed Districts
 

Villages/ Total Cultivated Irrigated Farms/Farm
 
District *EHamlets Area Area Area Families Remarks
 

( in Hectares
 
1. Sanghar 785 310696 260351 260204 76698 93% of the
 
(4 Talukas) farms with
 

66% land
 
are between
 
0-10 hectares
 

2. Jacobabad 670 255576 219637 204117 64342 96% of the
 
(4 Talukas) farms with
 

77% land
 
are between
 
0-10 hectares
 

3. Khairpur 642 212376 199183 197447 63005 80% of the
 
(4 Talukas) farms with
 

52% land
 
are between
 

0-10 hectares
 
Total 2097 778648 679171 661768 204045
 

Source: Agricultural Census of Pakistan 1980
 
*Source: 	 Local Government and Rural Development
 

Govt. of Sind
 

Note that of the total area of Sind:
 
---the cultivated area of these three districts comprises 12.6%,
 
---the irrigated area of these three districts covers 19.4%,
 

and ---the number of farm families in these three districts constitutes
 
23% of all farm families in Sind.
 

3. Size of the Project Area
 

The Provincial Forest Department does not now have an active outreach
 
program. Hence, on an average, a higher participation level is needed to
 
create a sufficient demonstration effect. Thus if 25 families per village
 
and 10% of the villages per district could be recruited, 2.5% of all the
 
farm families in the irrigated farmlands of the Sind would be
 
participants. A 2.5 percent participation level would necessitate a
 
project area size of 2640 hectares (6600 acres).
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The total number of participating farm families would number 5250 as
 
shown below:
 

Total No. of villages in the three aistricts = 210
 
No. of families to be involved (210x25 familes) = 5250
 
Area to be planted by a family to obtain
 

180 Cu.ft. of fuelwood for average family
 
self-sufficiency (based on MAI of Babul
 
in arid area) = 1.25 acres
 

Total area to be planted (5250 x 1.25) = 6600 acres
 

4. Criteria for Selection of Project Area
 

See section III. B. 3. on the Punjab.
 

5. Project Objectives
 

See section III. B. 4. on the Punjab.
 

C. Institutional Arrangements
 

1. Organization & Staffing
 

The current USAID FP&D Project in Sind is headed by a Project

Director with the Rank of Conservator of Forests (CF). The CF reports to
 
the Chief Conservator of Forests, CCF Sind, and directs three Divisional
 
Forest Officers (DFOs) who are responsible for work at the district
 
level. Unlike the Punjab, the Sind at present has no separate wing to
 
handle farm forestry and outreach. This is due to the fact that the only

projects in the area are block plantations on irrigated government lands.
 
Consequently, three additional sub DFOs would be added to this structure
 
to direct the proposed demonstration out-reach effort in the three new
 
districts. The field staff will consist of 12 RFOs, 36 FFs (18 husband
 
and wife teams) and 36 forest guards (the FFs would be responsible for
 
outreach and the forest guards for production and distribution of
 
seedlings). This staffing level provide approximately 1 FF per 160
 
faimilies or six villages.
 

2. Women Farm Foresters
 

TO more effectively involve farm women in the project, it is proposed

that 18 women, wives of FFS, be hired and trained as foresters to work
 
with their husbands. To facilitate acceptance of this program by the
 
Government of Sind, USAID should provide training costs and salaries for
 
the women for the initial two years of the program.
 

3. Interest & Experience
 

The Secretary of the Wildlife & Forestry Department, Sind, Mr. T.A.
 
Ansari, and the CCF, Sind, Mr. B. Sirhindi, were both supportive of the
 
proposed private land component. In fact, the design team encountered a
 
very high level of awareness of the existing project as well as an
 
impressive level of coordination between the provincial government
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agencies in matters concerning the project. The Secretary requested the
 

area be expanded to 15,000 acres to "get the politicians attention." The
 
less vocal but clearly
CCF, who has only recently assumed his office, was 


interested. Neither individual anticipated problems in providing the
 
noeded Government of Sind financial or staff resources.
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D. Economic Analysis
 

1. Illustrative Models
 

Four models are proposed for the irrigated farm lands of Sind. Sin
 
the average farm size in Sind is considerably larger than that of t
 

Punjab, and the soil poorer, a larger percentage of the irrigated land c
 
be considered marginal for agriculture. With the historical success
 
hurries, it is reasonable to limit the illustrative models to blo
 

plantations and woodlots rather than include line plantations as anoth
 
model (as was done 	in the Punjab proposal).
 

Model 1: Hurrie Production of Fuelwood and Pitprops
 
Established by Direct Seeding
 

Because of the historical long-term success of the hurrie,
 
one of its many variations is proposed. Under this model, the
 
farmer or tenant selects a block of irrigated land, rips the
 
ground open along linear lines 2' or 3' apart and broadcasts
 
seeds of Acacia nelotica. Thinnings begun after the first year
 
provide fuel wood and fodder and continue to until the fifth
 
year when the entire stand can be sold on the stump. cattle ea
 
the acacia pods periodically, even after the stand closes.
 
Irrigation water is provided when available, and not
 
required by agricultural crops. This model is favored by
 
the farmers, and requires only an extensive form of
 
management (little capital investment, low and flexible labor
 
requirements, early and good returns).
 

Model 2: 	 Hurrie Production of Fuelwood & Larger Timbers
 
Established using Seedlings at 3' x 3' Spacing
 

Acacia nelotica is planted in blocks, spaced 3' x 3'. it
 
differs from Model 1 in that it is more management intensive,
 
has higher initial investment costs and, with a slightly longer
 
rotation of eight years, produces somewhat larger dimension
 
timbers. It still produces fodder and early fuel wood through
 
thinnings and loppings.
 

Model 3: Fuelwood, Furniture Stock and Forage Production
 
Established Using Seedlings at 6' x 6' Spacing
 

Dalbergia sissoo will be planted in blocks, spaced 6' x 6'
 
on an eght year rotation. This species is a favorite in Karac
 
and Hyderabad for furniture manufacturing and therefore command
 
a higher price than 5abul as timber. Fuel wood will be produce
 
through thinnings and fodder should be more plentiful in the
 
first few years because of the wide.r spacing.
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Model 4: Fuelwood, Furniture Stock and Forage Production Established
 
by using seedlings under Limited Irrigation
 

This model consists of 3' x 3' planting of Dalbergia sissoo.
 
It differs from Model 3 in that irrigation water supply is
 
assumed to be limiting, thus producing slower growth and
 
less fodder. Dalbergia was selected because it is more
 
prone to drought/stress than Acacia, and thus yield is
 
impacted more when water is limited.
 

2. project Activities
 

Based on the models proposed and the targeted 2.5% farm-famil:
 
participation level, the following activities are required:
 

a. Woodlots: Compact woodlots will be raised by the farmers o
 
marginal lands/rangelands over an area of 6600 acres in a period of
 
years. The appropriate acreage to be planted each year is given below:
 

"ABLE 4
 

Approximate Acreage to be Planted Each Year
 

Location/ Area in Acres
 
Project Year 1 2 3 4 5 Total
 
Per district 400 420 440 460 480 2200
 
Entire Project Area 1200 1260 1320 1380 1440 6600
 

The number of farm families that would join the program each year i.
 
indicated in the following table:
 

TABLE 5
 
Number of Farm Families Expo'cted to Join the Project Each Year
 

Location/ Number of Farm Families
 
Project year 1 2 3 4 5 Total
 
Per district 300 325 350 375 400 1750
 
Entire Project Area 900 975 1050 1125 1200 5250
 

The number of trees that would be grown per woodlot depends on the
 
species selected and the needs of the farmer. Since the objective is t,
 
produce fuel wood, poles, pit props and small timbers, all of which hay.
 
an established market both in Sind and adjacent Baluchistan, Acaci.
 
nelotica (Babul), and Dalbergia sissoo (Shisham) would be the mai:
 
species. Acacia is particularly recommended for general application as i
 
's tolerant to saline soils. In villages where soil and water condition;
 
are more favorable and winter frost is likely to be severe, Dalbergi
 
sissoo should be considered.
 

It is estimated that three-fourths of the area will be planted wit
 
Acacia nelotica at a spacing of 3' x 3' (to be thinned after the thir
 
growing season and clear/felled after the eighth year) and the remainin
 
area with Dalbergia sissoo at a spacing of 6' x 6'.
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b. 	Nurseries
 

The requirements for nursery seedlings for the 6600 acre project area
 
year is shown in Table 6.
 

TABLE G
 
Requirements of Nursery Seedlings during the ProjecL Period
 

Area to be planted up No. of seedlings No. Seedlings
 
Year in acres per acre per district
 

Babul Shisham Babul Shisham Babul Shishan
 
(3'x3') (6'x6')
 

1 300 100 4800 1200 1440000 120000
 
2 315 105 4800 1200 1512000 126000
 
3 330 110 4800 1200 1584000 132000
 
4 345 115 4800 3200 1656000 138000
 
5 360 120 4800 1200 1728000 144000
 

Total 1650 550 	 7920000 T600
 

Total = 8,580,000 = 8.58 millic 

---No. of plants required for three districts = 25.74 million 
---Seedlings required for restocking 25% - 6.44 million 
---Total nursery stock required during project = -3T8million 

or 33 milli
 

3. 	Project Outputs
 

The 	project will produce the following:
 

a. 	A demonstration of tree crop incanagement opportunities on
 
approximately 2640 hectares (6600 acres) of land in
 
three irrigated districts of Sind as shown below:
 

1st year = 480 hectares (1200 acres)
 
2nd year = 504 hectares (1260 acres)
 
3rd year = 528 hectares (1320 acres)
 
4th year = 552 hectares (1380 acres)
 
5th year = 576 hectares (1440 acres)
 

Total = 2 0 hectares (6600 acres)
 

b. 	15 million cu.ft. of fuel wood and 0.6 million
 
Cu.ft. of small timber by the end of the project.
 

c. 	Knowledge and experience in raising tree plantations
 
along with agricultural crops to supplement
 
income for 5250 farm families,
 

d. 	Green fodder from loppings for small livestock and
 
supplemental income for women from the production of
 
seedlings in home nurseries.
 

BEST AVAILABLE DOCUMEN1 

II>­
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TABLE 7
 
MODEL OUTPUTS AND REVENUES PER ACRE
 

YEAR OUTPUT QUANTITY RATE/UNIT VALUE-RS.
MODEL 


1 Forage 3 HL 7.00 21.00
 

2 Forage 5 HL 7.00 35.00
 
1.00 400.00
Hurries 	 2 cleaning firewood 400 cuft. 


3 Forage/Pods 5 HL 7.00 35.00
 
3 Thinning firewood 900 cuft. 1.00 900.00
 

4 Forage/Pods 5 HL 7.00 35.00
 

4 Thinning firewood 1000 cuft. 1.00 1000.00;
 
5 Forage/Pods 3 HL 7.00 21.00
 

5 Final cut n.a. 
 16000.00
 

2 1 Forage 3 HL 7.00 21.00
 

2 Forage 5 HL 7.00 35.00
 
Acacia 3 Pruning/cleaning 500 cuft. 3.0/cuft 1500.00
 

nelotica 3 Forage/Pods 5 HL 7.00 35.00
 

4 Forage/Pods 5 HL 7.00 35.00
 

(3' x 3') 5 Thinning 800 cuft. 3.0/cuft 2400.00
 

5 Grazing 2 animal 10.00 20.00
 
6 Grazing 2 animal 10.00 20.00
 

6 Grazing 2 animal 10.00 20.00
 

7 Grazing 2 animal 10.00 20.00
 

8 Sale of Pods L-S L-S 300.00
 

8 Final fellings 5000cuft FW 6.0/cuft 30000.00
 
8 Final fellings 150cuft Tim 20.00 3000.00
 

HL = headload
 
FW = fuelwood
 
Tim = timbers
 

http:30000.00
http:16000.00
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TABLE 7 (Con )
 
MODEL OUTPUTS AND REVENUES PER ACRE
 

MODEL YEAR OUTPUT QUANTITY RATE/UNIT VALUE-RS.
 

3 1 Grass cutting 8 HL 7.00 56.00
 
2 Grass cutting 8 HL 7.00 56.00
 

Hurries 3 Grass cutting 8 HL 7.00 56.00
 
3 Pruning/Cleaning 200 cuft FW 3.0/cuft 600.00
 

Dalbergia 4 Grass cutting 5 HL 7.00 35.00
 
sissoo 5 Thinning 400 cuft FW 3.0/cuft 1200.00
 
(6' x 6') 5 Grazing 2 animal 10.00 20.00
 

6 Grazing 2 animal 10.00 20.00
 
Irrigation 7 Grazing 2 animal 10.00 20.00
 
water is 8 Final fellings 4000cuft FW 6.0/cuft 24000.00
 
adequate 8 Final fellings 150cuft Tim 20/cuft 3000.00
 

4 1 Forage Nil Nil Nil
 
2 Forage 5 HL 7.00 35.00
 

Acacia 3 Forage 3 HL 7.00 35.00
 
nelotica 3 Prunning/Cleaning 450 cuft FW 3.0/cuft 1350.00
 

4 Forage 3 HL 7.00 21.00
 
(3' y 3') 5 Thinning 800 cuft. 3.0/cuft 2400.00
 

5 Grazing 2 animal 10.00 20.00
 
6 Grazing 2 animal 10.00 20.00
 
7 Grazing 2 animal 10.00 20.00
 
8 Final fellings 5000cuft FW 6.0/cuft 30000.00
 
8 Final fellings 140cuft Tim 20.00 2800.00
 

http:30000.00
http:24000.00
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4. project Inputs
 

consist of raising nurseries, transportation of
The project costs 

weeding,
seed/seedlings to planting sites, transplanting, irrigation, 


cleaning, thinning and final fellings etc. Details about the
 
cost of seedlings are giveii in
establishment of nurseries and production 


estimates for the establishment of plantations and
Appendix I. Annual 

also given in Appendix I. Based on these estimates,
their management are 


model inputs and their costs per acre are given below. Note also an
 

annual land rent of 1000 Ruppees/acre is applicable.
 

TABLE 8
 
MODEL INPUTS AND COSTS PER ACRE
 

MODEL 
----------

YEAR 
---------

ACTIVITY 
------------------------------

INPUT 
----------

COST IN RUPEES 
----------------­

---------­

1 
2 
3 
4 
5 

---------

Ripping soil, seed & water 
Cleaning/cutting & water 
Cleaning/cutting & water 
Cleaning/cutting & water 
Cleaning & water 

------------------------------

Labor 
Labor 
Labor 
Labor 
Labor 

---------­

150 
500 
60 
60 
30 

----------------­

2 1 
2 
3 

As per details given 
in Appendix I 

8880 
30 

120 
4 30 
5 300 
6 30 
7 30 
8 780 

3 1 As per details given 2370
 
2 in Appendix I 30
 

Dalbergia 3 90
 
sissoo 4 
 30
 

(6' x 6') 5 240
 
6 
 30
 

Irrigation 7 
 30
 

water is 8 
 610
 

adequate
 



TABLE 8 (Cont)
 

MODEL YEAR ACTIVITY INPUT COST IN RUPEES
 

4 1 As per details given 8880 
2 in Appendix I 30 

Dalbergia 3 120 
sissoo 4 30 

(36 x 3') 5 300 
Irrigation 6 30 
water is 7 30 
inadequate 8 780 

5. Economic Calculations
 

Internal rates of return were calculated for each of the four
 
illustrated models. Net discounted present values and benefit/cost
 
ratios were also calculated using discount rates of 0, 10, 12, and
 
15%. These values along with yearly cash flows are summarized in
 
Table 9. Detailed summaries of the economic calculations for each
 
model appear in Appendix II. The reader is referred to the report on
 
the Murree-Kahuta area for a discussion of variables and
 
uncertainties in the input (cos:) and output (benefit) calculations.
 

Models 2, 3 and 4 have internal rates of return (see Table 9,
 
p. 17) of 15.6, 24.4 and 9.8% respectively, when land rent is
 
charged. As could be expected, the last model provides the lowest
 
rate because of the relative unavailability of water. Only this
 
model may be unattractive at current interest rates.
 

Finally, no major costs or benefits were omitted in these
 
calculations though, as mentioned in the first paragraph, there is
 
uncertainty about the exact size of the benefits and costs.
 
Specifically, the "benefit" of preventing cow dung from being burned
 
is not being used (see again the Murree-Kahuta Report for reasons
 
why).
 



why farmers have
Analysis of the hurries model (model 1) shows 


been using this system for a century or more. it returns in gross
 
rate of
benefits 16,000 Rs. per 5 year rotation with an internal 


return of 48 percent. This average annual return of Rs. 3200 per
 

year for 5 years is far superior to cotton crops which return Rs.
 

1000 per 6 months (and due to nutrient requirements can be crcpped
 

only once per year). While the hurries analysis is oased on
 

information 
from a small number of farmers, their data on revenues,
 

costs, and rotations was clear and convincing. Similarly, the
 

economic utility of the hurries system is clear and convincing. From
 

an economic point of view, the utility of the hurries system is not
 

profound. It is the result of extensive management, low capital
 
investment (use of seeding rather than expensive planting) optimal
 

use of growing space and early and repeated yields.
 



TABLE 9
 
SUMMARY OF ECONOMIC RESULTS
 

Yearly Cash Flow (RS/Ac) IRR 

MODEL Year Revenue Costs @15% 


1 	 1 21 1150
 
2 435 500
 
3 935 1060 48.1% 

4 1035 1060
 
5 16021 1030
 

2 	 1 21 9880
 
2 35 1030
 
3 1535 1120
 
4 35 1030 15.6% 

5 2420 1300
 
6 2U 1030
 
7 20 1030
 
8 33300 1780
 

3 	 1 56 3370
 
2 56 1030
 
3 656 1090
 
4 35 1030 24.4% 

5 1220 1240
 
6 20 1030
 
7 20 1030
 
8 27000 1630
 

4 	 1 0 9880
 
2 35 1030
 
3 1371 1120
 
4 21 1030 9.8% 


NDPV Benefit/Cost
 
@15% @15%
 

5467.58 2.35
 

423.00 1.03
 

2994.73 1.43
 

125.45 1.01
 



E. Recommendations
 

Based on field observations and the preceding analysis the following
 
recommendations are made:
 

1. A forestry demonstration project on irrigated private lands in Sind is
 
recommended to show the economic and biological feasibility of
 
silvicultural systems producing fuel wood, fodder and other specialized
 
forest products for established regional markets.
 

2. silvicultural systems as previously described are recommended as
 
alternative cropping systems for farmland where (1) water for irrigation
 
is limited so that a farmer's entire acreage cannot be put under
 
agricultural crops and (2) soils are marginal for agricultural production.
 

3. The project area should be limited to the districts of Sanghar,
 
jacobabad and Khairpur and encompass approximately 6600 acres of private
 
irrigated farmland.
 

4. A minimum of 5250 farms in 210 (10 percent) villages throughout the
 
three districts should be included in the demonstaration. This is about
 
2.5 percent of all farms within irrigated districts. Plantation sizes
 
should nominally range from 0.5 to 1.5 acres.
 

5. Farmers meeting predetermined qualifications (interest, land and water
 
availability) should be provided with appropriate technical information
 
and free seedlings and encouraged to adopt one of the plantation models
 
illustrated in the preceding analysis. The primary incentive for
 
participation in the program should be the anticipated return from the
 
sale of the crop, not "upfront" subsidies in the form of materials or
 
services provided.
 

6. The project should be implemented by the Sind Forestry Department in
 

un outreacr program. A substantial training program is recommended for
 
forestry personnel to enhance organizational, communication and other
 
outreach skills. The Department should be encouraged to adopt the use of
 
husband and wife far m forestry teams as a mechanism for reaching farm
 
wives. USAID should underwrite the costs of recruiting and training the
 
new female farm foresters. Motorcycles or scooters should be provided to
 
farm foresters to increase their efficiency and effectiveness.
 

7. On-farm seedling produrtion by farmers' wives should be encouraged as
 
a means of providing supplemental income for farm families. The Forestry
 
Department should provide training, supplies and guaranteed sales of
 
seedling production to encourage this private sector participation as a
 
part of the outreach program.
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8. Alternatives to traditional methods of planting seedlings, such as
 
direct seeding, should be studied immediately,. Direct broadcast seeding
 
methods now used by farmers planting hurries a .pear to have been effective
 
and certainly have economic merit.
 

9. Responsibility for coordinating the previously proposed research
 
program, training activities and the above described operational program
 
should rest with the CCF, Sind.
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APPENDIX I
 

TABLE 1
 
NURSERY CONSTRUCTION AND PRODUCTION COSTS
 

(HALF ACRE MODEL)
 

(a) Construction
 

Item Units Rs./Unit No. CoSt-Rs.
 

Rental value of 1/2 acre land acre 1000 1 1000.00
 
Clearing, levelling manday 30 20 700.00
 
Construction-irrigated channels manday 30 17 510.00
 
Barbed wire Kg 20 100 2000.00
 
Poles, erected each 40 40 1600.00
 
Fitting wire manday 30 7 210.00
 

TOTAL: 0207.0
 

(b) Production
 

Ploughing, breaking clods 3360.00
 
(contract)
 
Laying out, preparing beds manday 30 80 2400.00
 
Filling polythene bags manday 30 64 1920.00
 
Sowing in bags manday 30 100 3000.00
 
Watering, weeding, roof pruning manday 30 320 9600.00
 
Sowing in beds manday 30 20 600.00
 
Lifting, straping, packing plantsmanday 30 40 1200.00
 
Watchmen 400 12000.00
 
Seed 1500.00
 
Pesticides, insecticides, fertilizers 1400.00
 

Misc. including water supply, 17000.00
 
contingencies and in the case of TOTAL: 60000.00
 
private nurseries, profit.
 

Plants produced 60000.00
 
Cost per plan'- Rs. 1.00
 

http:60000.00
http:60000.00
http:17000.00
http:12000.00
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APPENDIX I 

TABLE 2
 
PER ACRE PLANTATION ESTABLISHMENT AND MANAGEMENT
 

COST ESTIMATE FOR 3' x 3' SPACING
 

year Step Oppration Units No. Unit cost CoSt-Rs.
 

1 1 Identification & survey 
of site; formation planning 
(project staff) 
Plantation layout manday 1 30.00 30.00 
3' x 3' 

3 Digging planting manday 48 30.00 1440.00 

4 
1 1/2' x 1 1/2 ' x 2 

SeedliLgs plants 4800 1.00 4800.00 
5 Planting manday 40 30.00 1200.00 
6 Irrigation: 3 times manday 1 30.00 30.00 
7 
8 

Filling blanks manday 
Seedlings @ 25% nos 

2 
1200 

30.00 
1.00 

60.00 
1200.00 

9 Weeding twice manday 4 30.00 120.00 
TOTAL YEAR 1: 96 8880.00 

2 10 Irrigation: 3 times manday 1 30.00 30.00 
TOTAL YEAR 2: 30.00 

3 11 Irrigation: 3 times manday 1 30.00 30.00 
12 Pruning/Cleaning manday 3 30.00 90.00 

TOTAL YEAR 3: 4 120.00 

4 13 Irrigation: 3 times manday 1 30.00 30.00 
TOTAL YEAR 4: 1 30.00 

5 14 Irrigation: 3 times manday 1 30.00 30.00 
15 
16 

Thinnings manday 
Maintainance of manday 

8 
1 

30.00 
30.00 

240.00 
30.00 

irrigation channels 
TOTAL YEAR 5: 10 300.00 

6 17 Irrigation: 3 times manday 1 30.00 30.00 
TOTAL YEAR 6: 1 30.00 

7 18 Irrigation: 3 times manday 1 30.00 30.00
 
TOTAL YEAR 7: 1 30.00
 

8 19 Irrigation: 3 times manday 1 30.00 30.00
 
20 Final felling manday 25 30.00 750.00
 

TOTAL YEAR 8: 26 780.00
 

TOTAL MANDAYS, YEARS 1 - & 140 9660.00
 

1811. 
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TABLE 3
 
PER ACRE PLANTATION ESTABLISHMENT AND MANAGEMENT
 

COST ESTIMATE FOR 6' x 6' SPACING
 

Year Step Operation Units No. Unit cost Cost-Rs. 

1 Identification & survey 
of site; formation planning 
(project staff) 

2 Plantation layout manday 1 30.00 30.00 
6' x 6' 

3 Digging planting manday 12 30.00 360.00 

4 
1 1/2' x 

Seedlings 
1 1/2 ' x 2 

plants 1200 1.00 1200.00 
5 Planting manday 10 30.00 300.00 
6 
7 

Irrigation: 4 times 
Filling blanks 

manday 
manday 

1 
1 

30.00 
30.00 

30.00 
30.00 

8 Seedlings @ 25% nos 300 1.00 300.00 
9 Weeding twice manday 4 30.00 120.00 

TOTAL YEAR 1: 96 2370.00 

2 10 Irrigation: 4 times manday 1 30.00 30.00 
TOTAL YEAR 2: 1 30.00 

3 11 Irrigation: 4 times manday 1 30.00 30-.00 
12 Pruning/cleanina manday 2 30.00 60.00 

TOTAL YEAR 3: 4 90.00 

4 13 Irrigation: 4 times manday 1 30.00 30.00 
TOTAL. YEAR 4: 130.00 

5 14 Irrigation: 4 times manday 1 30.00 30.00 
15 Thinnings manday 6 30.00 180.00 
16 Maintainance of manday - 1 30.00 30.00 

irrigation channels 

TOTAL YEAR 5: 10 240.00 

6 17 Irrigation: 4 times manday 1 30.00 30.00 
TOTAL YEAR 6: 1 30.00 

7 18 Irrigation: 4 times manday 1 30.00 30.00 
TOTAL YEAR 7: T 30.00 

8 19 Irrigation: 4 times marnday 1 30.00 30.00 
20 Final felling manday 20 30.00 600.00 

TOTAL YEAR 8: 26 630.00 

TOTAL MANDAYS, YEARS 1 - 8 65 3450.00 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .­
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NET BENEFITS
 
-------.-----------.---.---.-----.-----.---.--------------


Net Cost Net
 

Year Bonefit Cost Benefit Benefit #1000 Benefit
 
-------------------..----------------------.--------------­

1 71 650 -627 21 2650 -2629 
415 60 375 435 1060 -625 
935 60 875 935 100 -125 

4 1035 60 ?75 1035 1060 -25 
5 16021 30 15991 16021 1030 14991 

.......................................................... 

IFR GUESS = 15
 

Costs as are, F.R: 1.67)= 1671
 

Costs #;000. IRR= 0.481 = 48.11
 

....................................
 

MODEL 1 ECONOMIC CALCULATIONS
 

OISCOUNT (costs as are) BENEFIT/
 
FATE NOPV COST
 

0 1TSei 21.45
 

1010990.59 15.749
 
121003.50 ft847
 

158819.736 13.613
 

rOBEL I Eu 1 CALCULATI1JS
 

DISCOUNT (ccsL; + 10001 BEIIEFIT?
 
RATE NCPV COST
 

0 12587 3.148 
107199.803 2.521 
126448.725 2.489 
15 5467.581 2.350 

http:10990.59
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i. Background
 

A. General
 

Murree and Kahuta are two tehsils in the district of Rawalpindi in
 
the province of the Punjab. They are located beLween the 32 and 34 North
 
latitude, just north of the cities of Rawalpindi and Islamabad. The area
 
is quite hilly, ranging in elevation from about 2000' to 8000' and
 
draining into the Jhelum river, a tributary of the Indus. The total area
 
is about 450,000 acres. Rawalpindi is one of the districts selected by
 
the existing Forestry Planning and Development Project to demonstrate the
 
social, economic and technical feasibility of producing tree crops on
 
privately owned farm and rangelands in barani areas. The Kahuta tehsil
 
consists of 19 union councils and 240 villages, the Murree tehsil of 19
 
union councils and 90 villages.
 

B. Climate
 

The climate, of course, varies with the elevation. Mean monthly
 
temperatures range from around freezing in January to the upper eighties
 
in June. Frost occurs regularly in winter, with snow on the ground; in
 
June the t'mperatUre can rise to 115 F. The region is sub-humid, with
 
rainfall ranging from 33" to 70". Over 50% of the rain falls in July and
 
August, another 25% during December-March. Elevation is not the only
 
variahle influencing temperature and precipitation: windward slopes
 
receive much more rain than leeward slopes, and south facing slopes arE
 
much more difficult to revegetate than north facing slopes because of
 
solar radiation.
 

C. Geology and Soils
 

The Murree IKahuta watershed is submountainous to mountainous,
 
consisting of numerous hillb, ridges and narrow valleys. Slopes range
 
from moderate to very steep, but generally are steep to very steep. Level
 
ground is virtually nonexistent. The parent rock is mainly tertiary,
 
consisting of steeply tilted sand stones and arenaceous clay, witl
 
occasional limestone (see Revised Working Plan for the Murree Kahuti
 
forests, 1965-85). These rocks produce soils of varying depth and qualit
 
but, in general, the soil is a shallow clayish loam of low productivity.
 
On the southern and western facing slopes and where the slopes are steep.
 
the soil tends to be very thin and sterile. Already in the earliesi
 
forest management plans of 1888, extensive areas of bare sheet rock wer'
 
found to exist. Some of the lower parts of this watershed have deepfej
 
soils, mostly formed of alluvial deposits with deep beds of gravel an(
 
clay.
 

When the design team visited this watershed, extensive areas wer. 
denuded and some slopes demonstrated spectacular signs of mass slumpin. 
and movement. Not all the erosion and movement of slopes are man-caused 
some of the young, steep slopes consisting of sheet rock appear to b 
naturally unstable. Presently, about 125 active land slides are said t 
exist in this area (personal communication with the Murree-Kahut 
development authority). About 25,000 ,cres are presently said to t 
bare. Land slides have displaced 14,000 people Just last year (numbe 
derived from aoDlication for help).
 

t 4 
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D. Population, Employment, Income and consumption
 

population pressure is tremendous, obviously visible on steep and
 
unstable slopes where recently built houses and villages cling tenaciously
 
to the land (and, on closer inspection, along roads and trails showing
 
clearly that battles with erosion have been lost or will be lost
 
shortly). The population numbers tell the story: 60,000 in 1887, 120,000
 
in 1951, 250,000 in 1961 and over 600,000 in 1987, increasing at a rate of
 
3.7% per year.
 

The population distribution over the area is quite uneven. In the
 
more level areas of Kahuta and on the plateaus, the people live in fairly
 
compact settlements. In the hilly and steeper areas, they are quite
 
scattered; in Charehan, for example, about 15,000 people are scattered
 
over 15 square miles.
 

People like to live in this area because of its mild climate and its
 
scenery. Even when no employment or land is available, forcing the
 
breadearner to go outside the area for extended periods of 3-5 years and
 
more, they tend to return, often having saved enough money to buy some
 
land and build a home. Employment statistics are as follows:
 

Employment %
 
Office and resort employment 40
 
Armed forces 18
 
Business and crafts 15
 
Agriculture 14
 
Other 3
 
Overseas (Mideast, Western 10
 

Europe, U.S.A.)
 
Source: Murree-Kahuta Development Authority
 

The literacy rate is below the average of Pakistan at 26% for men and
 
7% for women. The region has been declared to be bzckward by the
 
government becau.;, of its high percentage of people in the lowest income
 
range.
 

Income (:-onthly) in rupees % of Families
 
0 - 300 53
 

300 - 600 26
 
600 - 900 7
 
900 - 1200 7
 
1200 + 7 

Women are largely confined to the house or to nearby field work
 
(including tree nursery, fuel collection and collection of lopped branches
 
and rgrass). Because ot the employment outside the region (Rawalpindi and
 
Islamabad and the Mideast) as well as because of the trend toward paid
 
employment (with one male per household working for cash), there appears
 
to be a trend away from a barter and closed economy toward a monetary
 
economy; more importantly and paradoxically, there appears to be an
 
effective shoLtage of male labor for farming and land development.
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The area is a net importer of goods. People are poor and the climate
 
allows only one crop per year. 
 About 95% of the food grains needed are
 
imported and 60% of all basic requirements. One of the most pressing

needs in the watershed is energy for heating and cooking. Fuels include
 
wood, cow dung, coal, oil, gas (bottled) and electricity. But wood and
 
oil provide 98% of the needs, with wood probably accounting for 90% since
 
oil and gas cannot be supplied to the remote rural areas. Energy problems
 
are so severe that in 1986 60,000 maunds of firewood were being supplied

to Murree alone from other forests in the Punjab (from as far away as
 
Lahore). rhis fuel wood is supplied at the normal rate of 40 rupees per

naund, meaning that tile government subsidises the transportation.
 

No major industries exist in the area. The resort business and
 
military service offer important employment opportunities, whilf cattle
 
farming is important for women. In addition, there are considerable
 
numbers of fruit trees in the area, especially apples and apricots; most

fruit trees are in poor shape because of insect attacks and negl':ct. in
 
addition, on some of the alluvial deposits 
and on some of the terraced
 
linds, people raise maize, potatoes and vegetables. Finally, there is
 
considerable poultry farming in the area, one of the few export 
crops of
 
the region.
 

E. Land Holding
 

Land holdings are very small. A typical family of 5-7 may own 1

marla to 1 kanal of land. Another way of showing the immense pressure on
 
the land is provided by the following numbers:
 

Cultivated Land in Acres/Capita Population/cultivated Acre
 
Region 0.35 
 2.85
 
Murree Tehsil 0.20 5.01
 
Kahuta Tehsil 0.47 2.13
 

Since W)orld Bank and other sources estimate that about 1-1.5 acres
 
are needed ptr 
family to provide for the fuel wood needs on a sustainable 
basis, the irmport statistics for fuel wood into the .2gion given in 
section D. necomn understandablo. 

F. Summary Con,'Iusions
 

Murree Kauta, a 450,000 acre watershed, ranging in elevation from 
20006 to 8000', now has a population of over 600,000 which is increaslimg
rapidly. The topography is submountainous, with slopes ranging from
 
noderately steep to very steep and with very little level land. Steep

'ills are geologically young and unstable; and mass slope movement is
 
taking place, some of it probab)ly natural. Soils tend to be shallow and
 
,f low fertility. Land holdings are very small, in average less than one
 
acre. Obviously, taken 
as a whole, this area should be used for forestry

3ince it tends to be marginal and submarginal for agriculture. Multiple

ise forest management may be the ultimate destination, especially since
 
:he area is well suited for and in fact already used for resort,/

:ecreational puzposes. But at the 
present, the population pressure is

:remendous and the needs far surpass the caLrying capacity of the land.

'uelwooO i3 imported (as are food and other basic necessities). Given the
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potential of the area for sustained forest production, forestry crop
 
appear to be the main produce in which the area can hope to becom
 
self-sufficient, given proper management and incentives. This woul
 
include fuel wood, small poles, mine props and construction size timber
 
coupled with some forage and lopping for fodder.
 

II. Forest Resources in the Murree-Kahuta
 

A. Land use
 

The following numbers indicate the forest land use pattern in thi
 
watershed in acres (Source: MK development authority).
 

Status of Land Use Murree Kahuta Total
 
Reserved forest 47UW 32500 7520
 
Protected forest 27500 19100 46600
 
Guzara forest 41600 59400 101000
 
Mulkiat land 41600 37000 78600
 
Municipal forest 3600 - 3600
 
Cantonment forest 2100 2100
 

Total forest use 307TU
 
Other uses 140000
 

(of which 48000 is agriculture, some
 
submarginal, and 90000 is low
 
productivity shrubbery or maquis)
 

It is estimated that about 25,000 acres of the reserved and protecte(
 
forest are bare and/or in need of reforestation due to overuse by thi
 
population and grazing. In addition, the Guzara forests and Malkiat land.
 
need large-scale reforestation. Finally, the design team noticed numerou
 
terraced areas lying fallow and abandoned; it was told chat these wero
 
formerly used for agriculture, but with the effective shortage of labol
 
for farming and land development (see section I. D.), these were not beini
 
farmed anymore. It appears that activities where return to labor is hiq
 
(not the case in forestry and agriculture) and/or those that can us(
 
seasonally underemployed people or provide work at the convenience oj
 
people, very flexible harvesting times and are relatively less labol
 
intensive than annual crops (all requirements amply fulfilled by forestry
 
would have considerable promise.
 

Grazing is allowed free in almost all the forests. In fact, th(
 
people residing in the villages, especially the remo:e ones, depen(
 
largely on the above forest categories (including reserved and protecte(
 
forests) for grazing, grass cutting, leaf fodder, fuel and timber. Thes(
 
demands are met through the exercise of the rights and concessions grante(
 
liberally by past governments. These rights now greatly exceed availabl(
 
resources as heirs to these rights increased exponentially, doubling,
 
redoubling and reredoubling with the population increase.
 

BEST AVAILABLE DOCUMENT 
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Some forest lands have become completely denuded in the process of


satisfying the right holders. In short, these rights and uses the
are

main causes of the depletion the forests. cannot taken
of They be away,

but possibly could be channeled into less destructive uses. People are

reportedly becomin, aware of the cause 
and effect relations, primarily

because many have lost 
 land and home to erosion, and are amenable to

curtailment or channeling of their existing rights 
(measures to prohibit

removal of stones and the importation of goats seemed to have gained some
 
acceptance).
 

Resin is one of the minor forest products in the area. Another one
 
is the rearing of silkworm eggs.
 

Access in the watershed is varied. It is served by a relatively good
primary paved road network (partly maintained for defense purposes) and an

extensive network of trails 
and dirt roads (kacha and pacca roads).

Hence, extraction even trees prevent no
of large major problems. Erosion
and mass slumping, however, are major problems even for 
the primary roads;

these necessitate expensive and seemingly continuous road repairs (of

dhich the design 
team saw many). In fact, roads and trails themselves are
 
major causes of landslides.
 

Forest fires 
are a problem in the region, especially during May and
June. However, they do not appear to be one. and drought
a major Frost 

are problems for some species, and so is snow 
breakage.
 

3. species
 

Oaks are natural to this 
area, but have largely disappeared because
:hey were unable to reproduce through coppice shoots or seedlings due to

ieavy 
 grazing, lopping and illegal felling. Pinus willichiana (Kail)

Irows at higher elevations over 6000'. 
 At lower elevations, Pinus
oxburgii (chir) occur from 3000' 
to 6000'. Scrub forests consisting of

lea 
cuspidata and Accacia modesLa occur also at lower and hotter/dryer

levations. Other species include horse chestnut 
 (Aesculus indica),

alnut (Juglans regia), willow (Salix), 
black locust, deodar (Cedrus),

ulberry (in the lower elevations), Robinia and Albizzia procera. 
 These

pecies are all attractive to very attractive from a utilization point of
 
iew.
 

The design team observed some very nice pine stands of over 50 or
 
yen 100 years of age. Most of those were 
lopped, leaving a very small
 
rown; this is indirative of the pressure for fire wood.
 

The design team also observed numerous (small) areas which were
enced to keep cattle out. Invariably these areas showed ample and

igorous regeneration. 
 This may be one of the cheapest and most

conomical ways to 
restock certain slopes, if socially acceptable.
 

Water
 

There are numerous springs at higher elevations but the water supply

3nds to be insufficient for the local population. Both in summer and in
Inter there may be 
spot water shortages, even in the lower elevations

?cause of the precipitation pattern. 
 There is also considerable interest
 
water storage for cattle.
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D. Summary Conclusions
 

Murree-Kahuta is primarily a forestry area, both actually ar
 
potentially. The emerging market economy and labor shortage further poir
 
toward forestry' activities which are less labor intensive and morE
 
flexible time wise than traditional agricultural activities. However, tl
 
system of legal rights on different forest classes combined with th 
exploding number of right holders, have led to overuse and depletion c
 
the forest resources. Water supply is a problem in some areas, but acces
 
is good; forest fires are a problem, but not a major one. Finally, son
 
very useful tree species can be and are grown in the area.
 

III. Forestry Programs in Murree-Kahuta
 

A. Past Projects
 

The Murree-Kahuta area has seen several forest management plans, th
 
oldest dating back to 1887. A recurring theme through all these plan
 
update is the increasing encroachment and population pressure on th
 
hills, slopes and forested areas.
 

More recently in 1964 , the Punjab Forest Department started th 
Bhurban watershed management project in the Murree hills; this projec 
reportedly included terracing of agricultural fields, planting of fruit 
fodder and timber trees and even the supply of cooking stoves and kerosen 
to the people living in the project area to reduce the pressure on tree 
cut for heating and cooking. Although the evaluation criteria could no
 
be constructed, the project was judged to be a productive one (Source
 
draft policy statement of the Federal Forest Service, chapter 4)
 
Certainly, the planting of fruit trees has been a phenomenal success
 
judging from the lrge number of apple trees found in the area.
 

Another project aimed at rehabilitating land is known under the naml
 
Ghoragali project. It ran from 1967-72. Finally, in 1980, yet anothei
 
watershed improvement and forest extension project was started in thi
 
Murree Hills and reportedly is still being implemented. Specific measure:
 
included the stopping of all kinds of fellings in the Murree Hill,
 
forests. Also, to further check illegal removals and the misuse o1
 
haqdaries (rights) from the guzara forests for individual profits, al
 
such sales are supposed to be controled by the Forest Department. An(
 
finally, for Murree thesil alone, 60,000 maunds of firewood are annuall,
 
brought in from the plains and sold locally on a no profit basis.
 

The results of these projects, from an effective watershed protectior
 
and reforestation point of view, must be minimal as judged from 2 or
 
visits by the design team to the area. A World Bank Mission in 198!
 
concluded with the impression that in the Punjab there is comparativel)
 
little tangible interest in effective watershed protection anc
 
reforestation (Source: draft policy statement of the Federal Forest
 
Service, chapter 4).
 

BEST AVAILABLE DOCUMENT 



The Forestry Planning and Development Project
B. 


in 1986, did not include
 
This project, which was effectively started 


but it did
 
any reference to integrated watershed iianagement approaches, 


as 
part of its demonstration
 
cover the Rawalpindi district and Kahuta 


and its
 
effort in the Punjab. For the objectives of this project 


made to project documents and the PC-l. The
 
activities, reference is the 

this
a possible expansion of
evaluate and design
design team was asked to 

which would add an integrated watershed management component to
 

project 

in the Murree-Kahuta area.
the existing project 


IV. The Proposed Project
 

Reasons for the Proposed Project Expansion
A. 


Planning and Development Project has a strong

The existing Forestry 


well stated goals
component, as as 

institutional and manpower development 


and a reversal of the process of
 
of energy self-sufficiency 


Viewed from this vantage, a possible expansion of the
 
deforestation. 


a large scale integrated demonstration of fuel wood,

project to include 


management and environmental

poles and timber production, watershed 


in Murree-Kahilta area
 
protection on both private and public lands the 


original objectives. The original project

would fit very well with the 


lands. To tackle
 
had a main (but not exclusive) focus on private 


the Kahuta, one
of kind encountered on Murree
watershed problems the 

cannot divorce public from private lands: a holistic approach


certainly 

is needed.
 

As mentioned before, Murree-Kahuta is a net importer of fuel wood;
 
government


in fact, fuel wood shortages have become so pressing that the 


plains free of charge to supply the
 
transports fuel wood from the 


overutilized forests.

population and to relieve the already grossly 


wood is there and will be there in the
 
certainly the market for fuel 


becoming more of a
 
foreseeable future. Also, the economy in the area is 


finding employment outside the area (as

market economy, with many people 


away as the Mideast and the developed countries of Europe and the
 
far 

U.S.A.) or in nonagricultural employment; this means that labor is
 

more remunerative
becoming scarce in the sense that it demands 


employment than agriculture (or forestry) can offer or that it requires
 

suitable for the off-season or off-regular-time employment.

employment 
 very

Forestry, which can accomodate involvement at times which can be 


flexibly left to the individual (no rigorous harvest, tending etc. times)
 

absent earners
is ideally suited to this situation. Also, wage coming
 

have money to spend, want to start families, build homes; thus the
 
back 

for poles and timber products, is
 
demand for building materials, 

guaranteed.
 

Finally, and perhaps most exciting, the government has realized that
 

a piecemeal solution to the very pressing and real problem of forest
 

degradation of the land

degradation, erosion, mass slumping and general 


individual

requires an approach, an organization which transcends the 




services and branches of govecnment. It recreated six months ago th
 
Murree Kahuta Development Authority to provide the needed integrate,
 
approach and to attack the very serious problems of the region. Ther
 
are, admittedly, some sceptics: why would this authority work, while thi
 
previous one did not. Another is defense of turf by the several service
 
and branches of government. But the very act of recreating this authorit,
 
seems to indicate not only the willingness of the qovernment to tackle tho
 
problems of the region (see chapter 1 and 2 ), but in fact the over ridini 
need of this integrated approach. The,e are the reasons which the desigi
 
team found to be valid and very relevant for expanding the existin(
 
project to include this integrated approach to environmental, watershe
 
and forestry problems.
 

B. cr4.teria for Selection of the Demonstration Areas
 

As was mentioned in chapters I and ii, the land holdings in th(
 
datershed are very small. Due to loss of soil and the origin of the area,
 
3oil fertility is very low. Many people are employed and live outside th(
 
watershed =reas. Agriculture is becoming increasingly unremunerative,
 
Fuelwood, poles and timbers are in high demand. The area is by and larg(
 
overgrazed, with little control of the cattle.
 

Watershed management is a problem of many facets and the approach t(
 
solve these problems has to be a multidisciplinary and integrated one. I
 
central watershed management authority which can take charge of the whol(
 
set of watershed works needed has been set up: the Murree-Kahutz
 
Development Authority. The design team found this authority a relativell
 
ideal institution, interested and willing to work on a possible expansior
 
of the project.
 

The design team is also of the opinion that, while it is necessar
 
that natural resource and watershed management is coordinated at the wholE
 
watershed level, a more practical approach is to develop a productivE
 
activity, such as forestry, which is both fundamental to watershe
 
management and yet is urgently required for its economic benefits.
 
Reforestation either on public lands or on private lands through agrc
 
forestry schemes will provide fuel and timber thus alleviating thE
 
pressures on the land which is important for watershed protection. If
 
,rhemes can be found which are acceptable and even attractive to the
 
population, a beginning to control the grazing of animals can be made;
 
again, forestry plantations can provide a perennial source of fodder for
 
livestock if species are selected judiciously. This would further enhancE
 
the control of livestock. Tree cultivation has further advantages: they
 
are less labor intensive than annual crops and the needed work can be
 
scheduled more flexibly; also, the soil is cultivated fewer times and thus
 
is less exposed to erosion and loss of organic matter.
 



With this, in mind, the design team proposes the following criteria
 
for the selection of demonstration areas.
 

1. Areas selected should be at the subwatershed area or slope level,
 
small enough to be workable but big enough to be a holistic ecological
 
unit.
 

2. Given the scope of the project and the available funds, the areas
 
selected should be doable. This means that a high degree of success
 
should be assured. Areas which show signs of massive soil movements
 
(either natural or man-induced) should be excluded from consideration.
 
Slopes should be moderate. No earthwork, terracing or dam building should
 
be needed since those activities are outside the scope of the project.
 

3. The subwatershed to be selected ideally should have a mixed
 
ownership pattern between the provincial forest service and the private
 
owners.
 

4. Given the size of the needed ecological units (subwatersheds or
 
slopes), it is expected that several villages will be involved. Obviously
 
a fairly high degree of willingness to engage in the demonstration project
 
by a majority of the farmers of a village as well as a high degree of
 
cooperation between the villages participating, has to be prescnL.
 

5. The subwatersheds selected should be distributed somewhat over
 
the watershed to increase the watershed wide impact and to provide a
 
variety of ecological and social conditions (south facing slopes, north
 
facing slopes, villages growing vegetables versus those more heavily
 
engaged in fruit tree etc.).
 

6. The areas should be seasonally accessible for public motivatic'
 
and demonstration.
 

C. Location and Size
 

With the criteria enumerated in section B in mind, the following
 
areas ha.e been identified by the design team in consultation with the
 
Murree Kahuta Development Authority as possible areas for the expansion
 
project.
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SUGGESTED AREAS FOR KAHUTA
 

LOCATION VILLAGES INCLUDED AREA POPULATION POSSIBL 
(ACRES) BENEFITED CROPS 

......................................................................... 

Nara Mator Nara, Beor, Mator Palot, 1108* 15,000 Forestr
 
Jan Hatal Guzara
 
and Salgaran
 

Guff 	 Tarear, Guff Bagh Bootian 305 5,000 Forestr
 

Kallar Syedan Nallah Muslemanan Kanwal, 470* 6,500 Forestr
 
Duberon Duberon, Kallar Sycdan.
 

Dhumali
 

Kahuta 	 Mowara, Dupri, Hothla 165 24,000 Forestr
 
Pothla, Kahuta, Channi
 

Rajgarh 	 Rajgarh, Beor, Prindla 50 6,000 Forestr
 
.........................................................................
 

*Total selected for project: 9 1578 21,500
 
....-------------------------------------------------------------------­



SUGGESTED AREAS FOR MURREE
 

LOCATION VILLAGES INCLUDED AREA POPULATION POSSIBLE
 
(ACRES) BENEFITED CROPS
 

Tret, Arukas, Broha, Dleh, 500* 24,458 Forestry
 
Ghoragali Nandkot, Hoterari, Becharagh,
 

Sambli Tajal, Ghoragali,

Pithli, Numb Behramal, Dhar jawa
 

Rewat, Dewal 	 Rewat, Mohra Eswal, Malote 600 20,665 Fruit trees
 
Dhondan, Aucha, Bandi, & forestry
 
Kahiah, Osia, Dewal, on marginal
 
Numb Budhrial land
 

Dhagwari, Dehla, Phagwari, Namb 800 31,512 Vegetable
 
Aliot, Romal, Fetote, Beargran, farming,
 
Sehrbagla Sehr Bagla, Hukra Keri, fruit trees
 

Ghoi, Aliot, Kohatti, & forestry
 
Potha, Sihana
 

Kerore 	 Korere 200* 13,554 Vegetable
 
farming &
 
forestry on
 
marginal
 

land
 

Malote Malote Sattian, Jawa, 500 33,596 Forestry
 
Sattian, Anwali, Santh Saroola, Bhan,
 
Santh Saro- Kurina, Kalan, Dharnohian,
 
ola, Kotli Burhad, Kotli, Sermandel,
 
Sattian Balawera
 

wagel, Ghel, Wagel, Chalawera, Dherkot, 400* 26,442 Forestry
 
Chejjana Dhangran, Ghel, Deghal,
 

Mehwala, Bhanathi, Chujjana
 
..-------------------------------------------------------------------------­

*Total selected for project: 22 1100 64,454
 
.-------------------------------------------------------------------------­
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D. Project Objectives
 

The goals and objectives of the expansion project to t
 
Murree-Kahuta watershed are of course subject to the over-all objectiv

spelled out for the Forestry Planning and Development Project:

increase energy self-sufficiency and to reverse the process

deforestation. The three principal components of the project ar,
 
institutional and manpower development, farm and energy forestry researcl
 
and farm and energy forest operations. In the case of Murree-Kahuta, t]
 
accent will be on the large scale integrated deomonstration of fuel wool
 
poles and timber production, watershed management and environmenti
 
protection on both private and public lands. Participation of women :
 
these activities is to be actively pursued. The integrated activities aj
 
to be pursued through the newly constituted Murree-Kahuta Developmel

Authority, possibly with the involvement of PVO and NGO.
 

V. Institutional Arrangements
 

A. Organization
 

The Murree-Kahuta Development Authority (the Authority) 
 w

established by the Punjab Assembly in January, 1987. The Authority i
 
empowered to "prepare, implement and enforce schemes for developmer

of...agriculture industry, forest conservation and development...landslic

management...environmental improvement...etc." The Authority, in additic
 
to the Chief Minister as Chairman, includes among its members t1
 
Secretaries of Planning & Development, Finance, Forestry, Wildlife anc
 
Tourism, Housing and Communications. The Authority is headed by

Director General who reports to the Chief Minister.
 

B. Powers
 

It is established as a "body corporate" with the rights to hold ar
 
transfer property, enter contracts, conduct studies and surveys, and ordE
 
special changes in land use. It also may alter or remove buildir
 
structures, appoint officers, advisors, consultants or employees necessar
 
to perform its functions and prepare and execute development schemes. T
 
Authority may also, with assembly approval, level "betterment fees"
 
borrow money, issue bonds and accept foreign or local loans. Tt,
 
Authority can administer an "Authority Fund" where Punjab Governmer
 
grants, international grants and loans and fees received by the Authorit
 
can be utilized.
 

C. Staffing
 

Currently the Authority has a Director General, an Administrativ
 
Officer and Accounting staff, three seconded DFOs from the Forestr
 
Department, an Engineering Cell with a senior engineer and three suppor

staff and an Area Director for Murree and Kahuta. These staff ar
 
supported by office personnel and drivers.
 

BEST AVAILABLE DOCUMENT 
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The Authority has the ability to execute projects because it is
 
empowered (after Government of Punjab approval) to require any other
 
government agency in its jurisdiction to:
 

1. 	work with the Authority
 
2. 	work on behalf of the Authority
 
3. 	enforce regulations on behalf of
 

the Authority
 

This effectively permits the Authority to draw any needed staff from
 
other agencies. This power, coupled with the ability to directly hire
 
personnel, provides in theory considerable flexibility in acquiring

staff. In practice, the Authority must either have the funds to employ

personnel or have the Punjab Assembly approve transfer of personnel from
 
other agencies to its staff. Thus the potential for staff salary is
 
there, but the availability of significant numbers of personnel, for
 
example a farm-forestry wing, may be questionable.
 

D. 	Interest & Experience
 

The Authority is headed currently by a charismatic and energetic

retired Pakistani Brigadier, Mohammad Taj. The Brigadier exudes
 
confidence and enthusiasm and in the approximate eight months since the
 
Authority was gazetted, has established rapport with the leadership in a
 
number of villages. In discussions with the design team he expressed

profound interest in the proposed USAID project and has assisted the team
 
in various ways in its work. Discussions with the Punjab Secretary of
 
Forestry, Wildlife & Tourism, Mr. Ashraf, who serves as chairman of the
 
Authority's board, indicated that he and the other members of the board

would be supportive of the type of project being proposed by USAID. The
 
Secretary also assured the team that sufficient Forestry Department Staff
 
would be made available on deputation to implement the project.
 

To date, the Authority has received most of its funding through the
 
Punjab and Federal Governments. Approximately $1.2 million in federal
 
funds have been allocated to the Authority for 1986-87. An additional
 
$1.7 million was received f:om the Government of Punjab. These funds were
 
for various development schemes ranging from tourism and water supply to
 
health, landslide abatement, road improvements and forestry. As of May 1,

1987, 50% of the federal monies and 20% of the provincial funds have been
 
utilized. The forestry scheme was physically 80% complete and the
 
landslide program was finished. This is a reasonable record for a newly
 
formed organization.
 

In summary, the Authority, while relatively new and with only a short
 
record of accomplishment, has the necessary legal power and staffing

capabilities to implement this USAID project component described above.
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VI. Economic Analysis
 

A. suggested Models
 

At present the area has a mixture of bare lands, areas with lo%
 
shrubbery and trees(maquis), small to very small agricultural plots (somE
terraced), few fruit trees to small orchards (mostly apple trees and mans
 
sadly neglected and diseased), rows of trees or terraced pasture lands
 
along field ooundaries, trails or roads, small clumps of trees or
 
indivicual trees and some very nice pine stands of several acres to a fe'
 
hundred acres on the steeper slopes and higher elevations. Most trees,

whether individual, in clumps, rows or stands, have been heavily lopped

for firewood and fodder.
 

Using the criteria proposed, five subwatersheds (of the 10 suggested
for the Murree and Kahuta areas) are to be selected so that one of the 
five following illustrative models can be tried out on the most suitable 
subwatershed. The design team suggests that about 1 million dollars be
 
used by the Murree-Kahuta Development Authority to carry out activities on
 
each of the five subwatersheds which are needed as part of the integrated

approach to the solution of the watershed problems, but which do not
 
benefit any one farmer or any one village in particular. The design team
 
proposes that this money be used to carry out such activities on the
 
subwatersheds as remedying gullies, absolutely minor earth work and
 
channel building, absolutely minor road and trail network improvements,
 
etc; possibly part of this money should be used to buy some light tractors
 
and bulldozers. These activities are needed from an over-all 
subwatershed
 
management point of vie' as part of the package of incentives in the
 
demonstration projects to induce farmers and villages to participate and
 
cooperate.
 

The following five illustrative models are proposed by the design

team as a result of its discussions with the Murree-Kahuta Development

Authority personnel, field visits and the considerations presented in the
 
pre'/ious sections and chapters.
 

Model 1
 

Block plantation of fast growing broad leaved species at 3' x 3'
 
spacing on areas as small as 1/8 of an acre on private lands with short
 
rotations of up to 10 years, integrated with block plantation on public

lands with rotations up to 50 years (presently the Provincial Forest
 
Service uses 80-120 year rotations; these appear unduly long). Farmers
 
will ue asked to perform the ground preparation and planting in exchange

for free seedlings and free technical advice and information. Farmers
 
will be encouraqed to control grazing for the first 3 years of the
 
project, but wilI be allowed to collect fodder from the plantation (grass

and loppings); it is speculated that women will have an active role in the
 
collection of the fodder. TO guide the activities, a forester from the
 
Murree-Kahuta Development Authority should develop a master plan for the
 
subwatershed to assure an integrated and coordinated approach. The first
 
subwatershed suggested for Murree could serve this model, covering 500
 
acres, 12 villages and 25,000 people (Tret and Ghoragali).
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Model 2
 

This proposed model is identical to Model 1 with one important

difference. As an added inducement to the cooperating villages, one or
 
two small water holding reservoirs of about 10-25,000 gallons per village

would be provided. These would be used primarily to supply water to
 
livestock and should be viewed as having the advantag, of providing a
 
grazing control mechanism. The Wagel, Ghel and Chejjana subwatershed of
 
400 acres with 9 villages and 400 acres in Murree could be used for this
 
model.
 

Model 3
 

This model is similar to Model 1 except that the public block
 
plantations and forest stands would be managed in such a way as to provide
 
generous amounts of cattle fodder and which the farmers
grass could
 
collect at certain times during the year (as determined by the master plan

for the subwatershed). The Nara Mator area with 1108 acres, 5 villages

and 15,000 people in Kahuta could be used.
 

Model 4
 

This model integrates orchard management and row planting of trees at
 
6' spacings along boundaries of orchards, trails or courtyards. Free
 
seedlings and technical information would be provided to the farmer along

with a maximum of 10 fruit trees per farmer. The fruit trees would
 
provide an inducement to keep the livestock out of the plantations.

Villagers would be allowed to gather grass and loppings from the orchards,

line trees and public forests. The public lands would be planted with
 
block plantations. Again, to ensure an integrated approach, a forester
 
from the Murree-Kahuta Development Authority would prepare a master plan

to guide the activities. The Kallar Syedan Duberon area in Kahuta with
 
470 acres, 4 villages and 6,500 people could be used.
 

Model 5
 

This model is identical to Model 4, except that the integrated crops
 
are not fruit trees and trees but agricultural crops such as maize,
 
potatoes and vegetables with row trees at 6' intervals along boundaries
 
etc. Free seedlings and technical advice would be provided to the
 
participacing farmers together possibly with some free seeds. Public
 
lands, again, will be planted in block form with fodder collection
 
permitted. The Kerore area in Murree with 200 acres, I village and 14,000
 
people could be used for this model.
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B. 	Project Inputs
 

MURREE-KAHUTA INTEGRATED MANAGEMENT DEMONSTRATION
 

Model Inputs and Cost Estimates Per Acre
 

MODEL YEAR STEP OPERATION UNITS NO. UNIT COST COST Rs
 

1 1 1 Rehabilitation L-S 2000.00 
of land 

2 Plantation layout Manday 1 30.00 30.00 
3' x 3' 

3 Digging of 4000 Manday 40 30.00 1200.00 
holes 

Block plantation 
of broad-leaved 

(1 1/2 x 1 1/2 x 2') 
(Rounded off because 

species 3' x 3' 
apart on private 4 

of terrain) 
Seedlings Plants 4000 1.00 4000.00 

lands integrated 
with block plant-
ation on 6' x 6' 
apart on public 
lands. 

5 

6 
7 
8 

Planting 4000 
tube seedlings 
Handwatering 6X 
Restocking 
Seedlings for 

Manday 25 

Manday 20 
Manday 2 
Plans 1000 

30.00 

30.00 
30.00 
1.00 

750.00 

600.00 
60.00 

1000.00 

500 private acres+ 
1000 public acres 2 
= 1500 acres 3 

9 
10 
11 

restocking @ 25% 
Weedings 2 No. 
Weedings 1 No. 
Pruning/Cleaning 

Manday 
Manday 
Manday 

4 
2 
3 

30.00 
30.00 
30.00 

120.00 
60.00 
90.00 

4-5 Nil - -
6 12 Thinnings Manday 6 30.00 180.00 
7 Nil - -
8 Nil .... 
9 Nil - -

10 13 Final Fellings Manday 30 30.00 900.00 
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MURREE-KAHUTA INTEGRATED MANAGEMENT DEMONSTRATION
 

Model inputs and Cost Estimates Per Acre
 

MODEL YEAR STEP OPERATION UNITS NO. UNIT COST COST R!
 

2 1 1 Rehabilitation L-S 2000.00 
of land 

2 Water reservoir L-S 1200.00 
3 Plantation layout Manday 1 30.00 30.00 

3' x 3' 
4 Digging of 4000 Manday 40 30.00 1200.00 

holes 
Block plantation 
of broad-leaved 

(1 1/2 x 1 1/2 x 2') 
(Rounded off because 

species 3' x 3' 
apart on private 
lands integrated 
with block plant-

5 
6 

of terrain) 
Seedlings 
Planting 4000 
tube seedlings 

Plants 4000 
Manday 25 

1.00 
30.00 

4000.00 
750.00 

ation on 6' x 6' 
apart on public 
lands with the 

7 
8 
9 

Handwatering 6X 
Restocking 
Seedlings for 

Manday 20 
Manday 2 
?lants 1000 

30.00 
30.00 
1.00 

-.600.00 
-6000, 
1000.00 

provision of 1-2 
water reservoirs 10 

restocking @ 25% 
Weedings 2 No. Manday 4 30.00 120.00 

per village. 2 
3 

11 
12 

Weedings 1 No. 
Pruning/Cleaning 

Manday 
Manday 

2 
3 

30.00 
30.00 

60.00 
90.00 

400 private 4-5 Nil .- -
acres + 800 6 13 Thinnings Manday 6 30.00 180.00 
public acres 7 Nil .- -
= 1200 acres 8 Nil - -

9 Nil .- -
10 14 Final Fellings Manday 30 30.00 900.00 



-------------------------------------------------------------------------

-------------------------------------------------------------------------

18
 

MURREE-KAHUTA INTEGRATED MANAGEMENT DEMONSTRATION
 

Model Inputs and Cost Estimates Per Acre
 

MODEL YEAR STEP OPERATION UNITS NO. UNIT COST COST R,
 

3 1 Rehabilitation L-S 2000.00 
of land 

2 Plantation layout Manday 1 30.00 30.00 
3' x 3' 

3 Digging of 4000 Manday 40 30.00 1200.00 
holes 

Block plantation 
of broad-leaved 
species 3' x 3' 
apart on private 
lands integrated 
.with block plant-
ation on 6' x 6' 
spart on public 
lands with generous 

4 
5 

6 
7 
8 

(1 1/2 x 1 1/2 x 2')
(Rounded off because 
of terrain) 
Seedlings Plants 4000 
Planting 4000 Manday 25 
tube seedlings 
Handwatering 6X Manday 20 
Restocking Manday 2 
Seedlings for Plants 1000 

1.00 
30.00 

30.00 
30.00 
1.00 

4000.00 
750.00 

600.00 
.60.00 

1000.00 
facilities to 
zollect grass 
Erom public lands 2 

3 

9 
10 
11 

restocking @ 25% 
Weedings 2 No. 
Weedings 1 No. 
Pruning/cleaning 

Manday 
Manday 
Manday 

4 
2 
3 

30.00 
30.00 
30.00 

120.00 
60.00 
90.00 

4-5 Nil - - -
L108 private 
icres + 2216 

6 
7 

12 Thinnings 
Nil 

Manday 6 
-

30.00 
-

180.00 
-

)ublic acres 8 Nil -
- 3324 acres 9 Nil 

_ 
- - -

10 13 Final Fellings Manday 30 30.00 900.00 

.----------------------------------------------------------------------­
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MURREE-KAHUTA INTEGRATED MANAGEMENT DEMONSTRATION
 

Model Inputs and Cost Estimates Per Acre
 

MODEL YEAR STEP OPERATION UNTTS NO. UNIT COST COST Rs
 

4 1 1 Rehabilitation L-S 2000.00 
of land 

2 Plantation layout Manday 1 30.00 30.00 
6' apart 

3 Digging of 1000 Manday 10 30.00 300.00 
holes 

tow planting of (1 1/2 x 1 1/2 x 2') 
:rees 6' apart kRounded off because 
ilong boundaries 
)f orchards, trails 4 

of terrain) 
Seedlings Plants 1000 1.00 1000.00 

ind courtyards, 5 Planting 1000 Manday 6 30.00 180.00 
ntegrated with 
)lock plantation 
in public lands. 

6 
7 

tube seedlings 
Iandwatering 6X 
Restocking 

Manday 
Manday 

5 
1 

30.00 
30.00 

150.00 
30.00 

8 Seedlings for Plants 250 1.00 250.00 
restocking @ 25% 

70 private 
cres + 940 2 

9 
10 

Weedings 2 No. 
Weedings 1 No. 

Manday 
Manday 

2 
1 

30.00 
30.00 

60.00 
30.00 

ublic acres 3 11 Pruning/C.eaning Manday 1 30.00 30.00 
1410 acres 4-5 Nil .- -

6 12 Thinnings Manday 2 30.00 60.00 
7 Nil .- -

8 Nil - - -

9 Ni 1 ... 
10 13 Fini l Fellings Manday 12 30.00 360.00 
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MURREE-KAHUTA INTEGRATED MANAGEMENT DEMONSTRATION
 

Model Inputs and Cost Estimates Per Acre
 

MODEL YEAR STEP OPERATION UNITS NO. UNIT COST COST RE
 

5 1 1 Rehabilitation L-S 2000.00 
of land 

2 Plantation layout Manday 1 30.00 30.00 
6' apart 

3 Digging of 1000 Manday 10 30.00 300.00 
holes 

Row planting of (1 1/2 x 1 1/2 x 2') 
trees 6' apart (Rounded off because 
along boundaries of terrain) 
of agricultural/ 4 Seedlings Plants 1000 1.00 1000.00 
vegetable crops 5 Planting 1000 Manday 6 30.00 180.00 
integrated with tube seedlings 
block plantation 6 Handwatering 6X Manday 5 30.00 150.00 
on public lands. 7 Restocking Manday 1 30.00 30.00 

8 Seedlings for Plants 250 1.00 250.00 
restocking @ 25% 

200 private 9 Weedings 2 NO. Manday 2 30.00 60.00 
acres + 400 2 10 Weedings 1 No. Manday 1 30.00 30.00 
public acres 3 11 Pruning/cleaning Manday 1 30.00 30.00 
= 600 acres 4-5 Nil - - -

6 12 Thinnings Manday 2 30.00 60.00 
7 Nil - - -
8 Nil .... 
9 Nil - - -

10 13 Final Fellings Manday 12 30.00 360.00 
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C. 	Project Outputs
 

1. 	Area and Number of Farmers Involved
 

The area to be covered under the project and the farm families that
 
would participate in the demonstration program are given in the following
 
tables:
 

Area to be Planted Annually (in acres)
 

Si. Tehsil/ 1 2 3 4 5 Total
 
No. Year pub. Pri. Pub. Pri. Pub. Pri. Pub. Pri. Pub. Pri. Pub. Pri.
 

1. 	Kahuta 360 180 400 200 440 220 480 240 520 260 2200 1100
 
2. 	Murree 560 280 600 300 636 318 660 330 700 350 3156 1578
 

Total: 920 460 100G 500 1076 538 1140 570 1220 610 5356 2678
 

Grand Total = 8034 acres
 

Approximate Number of Farmers Participating
 
in the Program
 

S1. Project Year
 
No. Tehsil 1 2 3 4 5 Total
 

1. 	 Kahuta 720 800 880 960 1040 4400
 
2. 	 Murree 1150 1200 1350 1400 1500 6600
 

Total: 1870 2000 2230 2360 2540 I1000
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2. Nursery Stock
 

The annual requirements of nursery stock 
have been worked out on t
basis of 3' x 3' spacing on private lands and 6' 6' spacing on pubi
x 

lands. 
 The following table gives the approximate number of plants th
 
the nurseries would have to produce during the project period:
 

Annual Requirements of Nursery Stock
 

Area to 
be planted up (acres) No. of plants required (mil)

Murree Kahuta 
 Murree Kahuta
 

'ear Pub. P'ri. Pub. Pri. 
 Pub. Pri. 
 Pub. Pri. Tota
 

1 	 360 180 560 
 280 0.36 0.72 0.56 1.12 2.7,

2 400 200 600 300 0.40 0.80 0.60 1.20 3.01
3 440 220 636 318 0.44 0.88 0.64 1.27 3.2
4 	 480 240 660 330 0.48 0.96 
 0.66 1.32 3.4.

5 520 260 700 350 	 0.52 1.04 0./0 1.40 
 3.61


Total: 2200 1100 3156 1578 
 2.20 4.40 3.16 6.31 16.0
Restocking @ 25% 
 4.0
Grand Total: 
 20.!
 
or 20 milliol
 

Note: 	 For 6' x 6' spacing, the number of seedlings required per acre
 
are 1200. Since the terrain is uneven and undulating, they havE

been rounded off to 1000. Similarly for 3' x 3' spacing, they

have been rounded off to 4000 per acre. We also assume 10

nurseries (2 per subwatershed), 
some of which may be run:by an
 
individual farmer.
 

3. Fuel Wood Produced
 

On completion, the project would produce million
16.6 cuft. of fue
wood from private holdings. Since the public forests would 
be managed o
longer rotation primarily for timber production, it is expected that abou
 
4.0 million cuft. of fuel wood become
would available as a result o

pruning and cleaning of underarowth/underwood from these 
areas.
 

4. Small Timber Produced 

The species suggested for planting on private farmlands are thos
which are more suitable for fuel wood and fodder. 
 Because of this, th
output tables do not 
show any yield of small timber. The public land
which are managed for timber production and poles are expected to produc
0.1 million cuft. of small timber 
from hard-wood species and 0.2 millio
 
cuft. of poles from soft-wood species.
 

5. Forage (Grass and Loppings)
 

The project is expected to produce 5,000 tonnes of grass from privat
farmlands and grazing facilities for 40,000 animal units in ol
a period

five years.
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MURREE-KAHUTA INTEGRATED MANAGEMENT DEMONSTRATION
 

Model Outputs With Yearly Estimates of Revenues Per Acre
 

MODEL YEAR OUTPUT 
 QTY PER ACRE UNIT COST REVENUE Rs.
 

11 Gr, ss cutting- 10 H/L 7.00 70.00 

Block plantation 2 
of broad-leaved 3 
species 3' x 3' 
apart on private 3 
lands integrated 4 
with block plant- 5 

private/public
-do- 10 H/L 

Pruning/Cleaning 400 cuft 
Green F/W 

Forage 10 H/L 
Grass cutting I0 H/L 
Forage from lopping 12 H/L 

7.00 
300.00/ 
100 cuft 

7.00 
7.00 
7.00 

70.00 
1200.00 

70.00 
70.00 
84.00 

ation on 
apart on 
lands. 

6' x 6' 
public 6 

& grass cutting-Pub 
Thinnings 800 cuft 

Green F/W 
300.00/ 
100 cuft 

2400.00 

500 private acres 
+ 1000 public 

6 
7 
8 

Grazing on 
Grazing 

-do-

Lop&Top 2 animal 
2 animal 

-do-

10.00 
10.00 
10.00 

30.00 
20.00 
20.00 

acres 
= 1500 acres 

9 
10 

-do-
Final fellings 

-do-
5000 cuft 

10.00 
400.00/ 

20.00 
20,000.00 

10 Grazing on Lop&Top 
Green F/W 
3 animal 

100 cuft 
10.00 30.00 
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MURREE-KAHUTA INTEGRATED MANAGEMENT DEMONSTRATION
 

Model Outputs With Yearly Estimates of Revenues Per Acre
 

MODEL 
 YEAR OUTPUT QTY PER ACRE UNIT COST REVENUE Rs.
 

2 1 	 Grass cutting- 10 H/L 7.00 70.00
 
private/public


Block plantation 
 2 -do- 10 H/L 7.00 70.00
 
of broad-leaved 3 Pruning/Cleaning 400 cuft 300.00/ 1200.00
 
species 3' x 3' Green F/W 100 cuft
 
apart on private 3 Grass cutting 10 H/L 7.00 70.00
 
lands integrated 4 Grass cutting 
 10 H/L 7.00 70.00
 
with block plant- 5 Forage from lopping 12 H/L 7.00 84.00
 
ation on 6' x 6' & grass cutting-Pub
 
apart on puL)ic 6 Thinnings 800 cuft 300.00/ 2400.00
 
lands with Green F/W 100 cuft
 
provision of 1-2 6 Grazing on Lop&Top 2 animal I0.00 
 20.00
 
water reservoirs 7 Grazing 2 animal 10.00 20.00
 
per village. 
 8 -do- -do- 10.00 20.00
 

9 -do- -do- 10.00 20.00
 
400 private acreslO Final fellings 5000 cuft 400.00/ 20,000.00
 
+ 800 public acres Green F/W 100 cuft
 
= 1200 acres 10 Grazing on Lop&Top 3 animal 10.00 30.00
 

http:20,000.00
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MURREE-KAHUTA INTEGRATED MANAGEMENT DEMONSTRATION
 

Model Outputs With Yearly Estimates of Revenues Per Acre
 

MODEL YEAR OUTPUT QTY PER ACRE UNIT COST REVENUE Rs.
 

3 1 Grass cutting- 20 H/L 7.00 140.00
 
private/public
 

Block plantation 2 -do- 25 H/L 7.00 175.00
 
of broad-leaved 3 Pruning/Cleaning 400 cuft 300.00/ 1200.00
 
species 3' x 3' Green F/W 100 cuft
 
apart on private 3 Grass cutting 10 H/L 7.00 70.00
 
lands integrated 4 Grass cutting 20 H/L 7.00 140.00
 
with block plant- 5 Forage from lopping 20 H/L 7.00 140.00
 
ation on 6' x 6' & grass cutting-Pub
 
apart on public 6 Thinnings 800 cuft 300.00/ 2400.00
 
lands with generous Green F/W 100 cuft
 
racilities to 6 Grazing on Lop&Top 3 animal 10.00 30.00
 
ollect grass 7 Grazing 2 animal 10.00 20.00
 
Erom public lands 8 -do- -do- 10.00 20.00
 

9 -do- -do- 10.00 20.00
 
[108 private 10 Final fellings 5000 cuft 400.00/ 20,000.00
 
icres + 2216 public Green F/W 100 cuft
 
icres= 3324 acreslO Grazing on Lop&Top 3 animal 10.00 30.00
 

http:20,000.00
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MURREE-KAHUTA INTEGRATED MANAGEMENT DEMONSTRATION
 

Model Outputs With Yearly Estimates of Revenues Per Acre
 

...........................................................................
 

MODEL YEAR OUTPUT QTY PER ACRE UNIT COST REVENUE Rs.
 

4 1 Grass cutting- 5 H/L 7.00 35.00
 
public only
 

Row planting of 2 -do- 5 H/L 7.00 35.00
 
trees 6' apart 3 Pruning/Cleaning 200 cuft 300.00/ 600.00
 
along boundaries Green F/W 100 cuft
 
of orchards, 3 Grass cutting 5 H/L 7.00 35.00
 
trails and court- 4 Grass cutting 5 H/L 7.00 35.00
 
yards integrated 5 Forage from lopping 6 H/L 7.00 42.00
 
with block plant- u grass cutting-Pub
 
ations on public 6 Thinnings 400 cuft 300.00/ 1200.00
 
lands Green F/W 100 cuft
 

6 Grazing on Lop&Top 2 animal 10.00 20.00
 
470 private acres 7 Grazing 1 animal 10.00 10.00
 
+ 940 public 8 -do- -do- 10.00 10.00
 
acres 9 -do- -do- 10.00 10.00
 

1410 acres 10 Final fellings 2000 cuft 400.00/ 8,000.00
 

Green F/W 100 cuft
 
10 Grazing on Lop&Top 2 animal 10.00 20.00
 

http:8,000.00
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MURREE-KAHUTA INTEGRATED MANAGEMENT DEMONSTRATION
 

Model Outputs With Yearly Estimates of Revenues Per Acre
 

MODEL YEAR OUTPUT QTY PER ACRE UNIT COST REVENUE RS
 

5 1 Grass cutting- 5 H/L 7.00 35.00
 
public only
 

Row planting of 2 -do- 5 H/L 7.00 35.00
 
trees 6' apart 3 Pruning/Cleaning 200 cuft 300.00/ 600,00
 
along boundaries Green F/W 100 cuft
 
of agricultural/ 3 Grass cutting 5 H/L 7.00 35.00
 
vegetable crops 4 Grass cutting 5 H/L 7.00 35.00
 
integrated 5 Forage from lopping 6 H/L 7.00 42.00
 
with block plant- & grass cutting-Pub
 
ations on public 6 Thinnings 400 cuft 300.00/ 1200.00
 
lands Green F/W 100 cuft
 

6 Grazing on Lop&Top 2 animal 10.00 20.00
 
200 private acres 7 Grazing 1 animal 10.00 10.00
 
+ 400 public 8 -do- -do- 10.00 10.00 
acres 9 -do- -do- 10.00 10.00 
- 600 acres 10 Final fellings 2000 cuft 400.00/ 8,000.00 

Green F/W 100 cuft
 
10 Grazing on Lop&Top 2 animal 10.00 20.00
 

http:8,000.00
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D. Economic Calculations
 

For each model the internal rate of return was calculated. Also n(

discounted present values and benefit/-ost ratios were calculated usir
 
discount rates of 0, 10, 12, and 15%. The rotation for each model was s(
 
at 10 years (much lower than that of the forest service at 80-120 years

and more in conformity with wnat the farmers use, although theirs is
 
very variable rotation). The economic calculations were carried out wit
 
nominal values; inflation is assumed to cancel out price and coE
 
increases. As was remarked, over the last 10 years fuel wood prices ha%
 
increased a bit more than 1% faster than the general price index while t
 
prices for poles and small timbers have increased about 1% slower. AlsC
 
the calculations aere made using fuel wood prices without the frE
 
transport subsidy of the Governemnt. Finally, the calculations for ea(
 
nodel were carried out with ind without a 1000 Ruppees annual land rent
 
and with a 2000 Ruppees per acre charge in the first year as an overhez
 
cost for rehabilitation of the subwatershed. It should be noted that t
 
1000 Ruppees lard rent charge should not be levied (in this author'
 
opinion) where the row plantation mode is used (models 4 and 5), while t
 
2000 Ruppees overhead charge is debatable from an economic point of view.
 

Tii- results are presented in table form by model and ar 
self-explanatory. Internal rates of return are low for the first thrE 
proposed models, less than 2.5% if the land rent is charged and less tha 
11.3% without the rent. For the row models 4 and 5, the internal rate c
 
return is almost 12%. These rates have to be viewed in light of th
 
rehabilitation and integrated demonstration approach objectives of th
 
project and should be acceptable.
 

A final observation concerns the inputs (costs) and output 
(revenues) used to make those calculations. The input and cost figure 
can be considered as relatively reliable, except for the rehabilitatio 
overhead charge. However, questions can be raised about the revenues. A 
is true in many other countries in the world, including the U.S., growt 
and yield a)les developed by foresters generally start for ages whe 
there is thought to be a harvestable (and more easily measurable) yiel 
per acre, i.e. anywhere from 15 - 25 years. When interest in the U.S 
begun in growing wood for energy (so called energy plantations or farms)
it became quickly apparent that a simple extrapolation beyond the range o 
the data was not possible because of the curvi-line ar nature of the earl 
production ( )r growth and yield) functions. Some trees are fast starters 
others slow starters (forming tap roots). The same problems arise i 
Pakistan, so some educated guesses had to he made. In addition
 
conversion factors to move from cubic feet to maunds and from cubic fee
 
on the stump to cubic feet when harvested are notoriously variable fo
 
very small (and very large) dimensions. Again, the team used its bes
 
judgement. The farmer, of course, is happily unconcerned by thes
 
vagaries. Finally, unlike the original project, no "benefits" wer
 
assumed to accrue because of dung saved and presumably used a
 
fertilizer. It was thought that this was a debatable benefit at best
 

BEST AVAILABLE DOCI IrFMJT
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erroneous at worst (some publications on farm forestry indicate that
 
farmers continue to burn the cow dung for a variety of reasons). On the
 
other hand, some very real but nonmarketable benefits were not accounted
 
for: the enhancement of scenic and recreational benefits of rehabilitated
 
subwatersheds, the decrease in erosion-run off-siltation and the long term
 
enhanced productive value of the land. In the team's opinion these
 
benefits are very real, though perhaps not highly valued in a developing
 
country possessed by the drive for survival. However, the author was
 
impressed by the buses loaded with people on the weekends going to the
 
Murree-Kahuta area on day trips, as well as by the number of hospitals and
 
sanatoria (at least two) in the area. What this means is that though the
 
costs may be somewhat undervalued in some cases because rehabilitation
 
charges may be higher, the revenue side would definitely tend to be
 
undervalued.
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SUMMARY OF ECONOMIC RESULTS 

YEARLY CASH FLOW-RS./ACRE IRR NDPV BENEFIT/COST 
MODEL YEAR REVENUE COST @15% @'% 15% @ 

1 70 12160 
2 70 1060
 
3 1270 1090
 
4 70 Nil
 
5 84 Nil 2.5% -6019.87 .54
 
6 2430 1180
 
7 20 Nil
 
8 20 Nil
 
9 20 Nil
 

10 20030 1900
 

2 	 1 70 15960
 
2 70 1060
 
3 1270 1090
 
4 70 Nil
 
5 84 Nil 1.4% -9324.22 0.43
 
6 2430 1180
 
7 20 Nil
 
8 20 Nil
 
9 20 Nil
 

10 20030 1900
 

3 	 1 140 19960
 
2 175 1060
 
3 	 1270 90
 
4 70 Nil
 
5 140 Nil 1.7% -11297.35 0.39
 
6 2430 180
 
7 20 Nil
 
8 20 Nil
 
9 20 Nil
 

10 20000 900
 

I & 5 	 1 35 4000 
2 35 60
 
3 635 30 
4 35 Nil
 
5 42 Nil 11.9% -623.23 0.83 
6 1220 60 
7 10 Nil 
8 10 Nil 
9 10 Nil 

10 8020 360
 

http:11297.35
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VII. Recommendations
 

Based on discussions of the design team with personnel of the
 
Murree-Kahuta Development Authority on three visits to the field and on
 
the materials presented in Chapters I-VI, including the economic
 
calculations, the design team makes the following recommendations.
 

A. Based on the criteria suggested in Chapter IV, five subwatersheds are 
proposed as examples where project demonstrations could be carried out. 
These subwatersheds (2 in Kahuta and 3 in Murree) would involve 2678 acres 
and 86,000 people (about 11,000 families) divided over 31 villages. The 
design team strongly recommends tiat in the final selection of the 
subwatersheds, those that have massive erosion problems and/or are steep 
to very steep be avoided.
 

B. The design team recommends that about 1 million dollars be used to
 
carry out activities on each of the 5 subwatersheds, which are needed as
 
part of the integrated approach ro the solution of the watershed problems,
 
but which do not benefit any one farmer or village in particular.
 

C. The design team recommends that the Murree-Kahuta Development
 
Authority be used as the main institution to carry out the project. While
 
relatively new, the team found that the Authority has the necessary legal
 
powers and staffing capabilities as well as the willingness to implement
 
the USAID component.
 

D. The design team recommends thac for each subwatershed a comrehensive
 
master plan be developed before any activities are undertaken. This plan
 
should include a careful review of the area and a detailed integrated
 
approach listing the activities to be carried out.
 

E. The design team recommends that for the demonstration plantations the
 
same incentives be used which were found to be successful in the existing
 
project in the Punjab, i.e. providing the farmers with free seedlings.
 
Two minor variations of this scheme are proposed for evaluation when
 
needed: the provision of up to 10 fruit trees free of charge per farmer
 
or the provision of 1 or 2 water reservoirs of 10000-25000 gallons
 
capacity per village.
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F. The design team 
also recommends that both the block plantation scher
 
and the row plantation mode be used, the choice depending 
on the intere.
 
and needs of the farmer. Since average land holdings are very small t[

woodlots will be small, perhaps as small as 1/8 acre.
 
G. The design 	team recommends that the following short term consultant
 

be made available:
 

Year Number of man months Expertise
 

1 	 3 Watershed management
 
2 	 Soil rehabilitation/
 

Erosion control
 
2 Slope stability specialist

3 Social scientist-not economis
 
3 Nursery specialist
 
i Geologist
 
2 Expert in small structures
 

2 2 
 Social scientist with
 
expertise in land use
 
planning


3 	 3 Watershed management/ 

Generalist
 
2 	 expert in small structures 
2 Hydrologist
 
1 Economist (Economic Analysis)
 
2 Sociologist
 

Total: 28
 

H. The design team recommends that a major effort be undertaken t
 
reduce the cost of seedlings and to 
determine the best type of seedlings

The design team feels that, at present, the seedlings which are used
 
the social forestry program and by the forest service ar-, too 
old an
 
often have very poor root systems. In visits to nurseries, most plants i
 
their plastic bags had root systems which were badly cramped 
and ballc
 
up. In visits 	 to woodlots, the trees showed tremendous variability i 
growth not due to irregular availability of irrigation water; thi

variability 
could be partly due to soil conditions, but invariably th
 
slow growing trees, when pulled out, showed a very poor root system. Th 

-ean recommends that bare root planting of much younger trees be tried. 

i. if stc Alin, co:sts can be cut in half, much denser plantations woull 
Dme 	 trie3d. -he farmers seem to prefer much closer spacings than the foresi 
,:rvi ce, probably because these yield more and earlier products (such a!

fel wood). What may not be economical for the forest service may bf
qite attractive to the farmers. Rather than do more research on spacing

t eam recommends 	 that existing woodlots planted by farmers be reviewe(
and analysed with an open mind as to their biological, social and economi( 
v i ab i Ii l . 

J. The economic analysis shows zero to 2.5% rates of return for thosE 
models that use a 1000 Ruppees a year rent (higher when this rent is
 
excluded). This 
 is, of course, not surprising since the cost of
 
rfehabilitating the land (I million dollars prorated over 2700 acres) is 
written off over the rotation of 10 years. The design team considers this 
return adequate in view of the objectives of the project. 
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NET 

.................... 
BENEFITS 

Year Benefit Cost 
Net Cost 

Benefit Benefit t 1000 
Net 

Benefit 

1 70 9760 -9690 70 
2 70 60 13 70 
3 1270 90 1180 1270 
4 70 0 71) 70 
5 84 13 B4 84 
6 2430 19 2250 2430 
7 2'0 0 21) 20 
8 20 0 2') 20 
9 20 a 20 20 
1o 20033 900 1720 20030 

1RRGUESS = 5 
Costs as are, IRR= 0.13 = 11.31
 

Costs +1000, IRR= 0.025 ; 2.51
 

MODEL I ECONOMIC CALCULATIONS
 

DISCOUNT (costs as are) BENEFIT/
 
RATE NDPV COST
 

-------------------------------------.
 

0 13094 2.191 
10 859.278 1.091 
12 -388.158 0.958 
I5 -1839.748 0.793 

MODEL I ECONOMIC CALCULATIONS
 

DISCOUNT (costs + 1000) BENEFIT/
 
RATE NDPV COST
 
.................................---.
 

0 6694 1,385 
10 -3850.318 0.728 
12-4868.5936 0.644 
15 -6019.877 0.539 

10760 -10690
 
lO0 -990 
1090 18O 
10,0) -930 
l0o( -916 
119;) 125'0 
100 -980 
1)>) -930 
[COO -?80 
1900 130 
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------------------------------------------------------------------------------ --------------

-- -- 

L'l .CCEL2 - . 2 IITS A [OSTSI-LEAVEL FRESEti1 'LJES PRESENT "- S5o TERA:;[ 
. .. .. . ... .. . .. .. . ... .. ..
.. . . .. .. .. ..
. .. .. . .. .. .. .. .. .. ..
... . .. ... ..
.. .. . .. .. .. . ... . .. .. .
.. .. .. .. . ..
.. .. .. .. .. .. .
... . .. .. .. .. . .. .. .
.. .. .. .. . .. .. ..
 

Pre;Ent PrEsent Present Present Cist-Ps. Preset: Present Presmnt Present
YClr ::..:, Cnp~t-,=.:1V~le- Vala-2' 5ue-10.... 
 r Valde-10 -,aVue-Uu VVue-12 

I : 
" 

.N :watqe; 
Lr, LW ut 

..," .., 
1arda, 

300 
3C 

5200 
30 

2 
27.27. 

'07.0912857.143 
26.786 

2782.609 
26.087 

42ou 
30 

4200 
30 

331.182 
27.273 

3 750.0)0 
26.786 

3652. !74 
26.027 

S 3 ;1es 40 ;anda, I10 12K. 1090.09 1071.427 1043.478 200 200 :8:.8:8:78.571 173.9:1 
s 4000 p!ants 4000 401.103636.364 3571.429 '478.261 4000 4000 3636.364 3571.429 3478.261 

1 

1 

I 

6 nater 61 

7 Pesto i1 

'eedlirgs a .e) 

2 7 ntnda 
20 aisda. 
2 manday 

1010 plants 

7 0 
600 

60 

1000 

750 
600 

60 

1000 

681.818 
545.455 

54.545 

707.091 

669.643 
535.714 

53.571 

892.857 

652.174 
521.739 

52.174 

869.565 

1750 
1600 

1060 

2000 

1750 
:600 

1060 

2010 

1590.?90 
1,54.54' 

C63.636 
1-18.182 

1.5:'0 
1428.571 

946.427 

1785.714 

1571.739 
1391.304 

7"1.737 

1739.130 
1 
2 
3 

6 

10 

7 keedwr 
1;,reedir 
1 1ra q,;Clearing 

12 nirrira 
12 Final Fei1ng 

4 ianday 
2 ianday 
3 manday 

6 marday 
30 manday 

120 

60 
70 

lEO 

900 

120 

60 
90 

180 

700 

109.071 

47.587 
67.618 

101.605 

346.78? 

107.143 

47.832 
64.060 

91.194 

287.776 

I04.348 

45.369 
59.176 

77.819 
222.466 

1120 

1060 
1090 

1180 

1900 

1120 

1060 
1070 

1180 

1900 

1018.182 

676.0'3 
810.93 

666.079 

732.532 

1OO0.0OD 

845.026 
775.840 

597.825 

611.747 

973.913 

801.512 
7!6.6q3 

510.147 

469.65! 
TOTAL = 2190 121?0 10527.436 10272.576 9935.265 21190 2-150 17602.69 1780.t0 16376.267 

---- -------------------------------

.Uc.PEE-KA.HUTA 

MODEL2 - 3LG'VA-;D-LEmvED OUTPUTS REVENUESAID PERACRE PRESENT VALUES 
-------------------- I------------------------------------------------------------------------­

resentT R Present Present Present 
n,-. 
 e- 0 Velue-I:C ','Ee-I2 Value-lS 

irs St-sr,.~ 17 
 7 7C 70 C.6ll 62.5 6G.870
2 5-&;s :'t-vr.,,FaJ 10 L 7 71) 7.1 57.85: .04 .O? : 0 1 5.304 72.9 BEST AVAILABLE DOCUMENT r~ 1;~21;r~~ c,.:"3';0cf 20 :0 90! .578 854.116 727.0.93 Fir~e 13 OL 7 7' 70 52.592 4?.85 46.0:6 
4 s C,,ttrc :o HL 7 7) 70 47.211 44.486 40.023 

2L 7-4 4 52.157 47.664 41.761
 
L r)r.:s 30 cti I ft::llioo ...2400 2400 14. 1215.715 1037.526
 
" :- -. ,6..14 15.17? 12.970 

72Srrise:Z 10 20 20 10.163 9.047 7.a z,:z: 2 anisal 10 2') 20 9.770 8.078 L.532
 

r;:: 2 ur.a: 10 2) 20 2.422 7.212 .6Z 
c. .* f . .0" 771'. E 64 - 5.4T 4$43. t94
 

-- ----- ---......................................................................
 



-------------------------------------

--------------------------------------

NET BENEFITS
 
--.--------.----.------.----------------------------------


Net Cost Net
 
Year Benefit Cost Benefit Benefit f 1000 
 Benefit
 

1 70 10960 -10890 70 

2 10 60 10 70 

1 1270 90 1180 1270 

4 70 0 7) 70 

5 84 0 84 B4 

6 2430 IO 2251) 2430 

7 20 0 2) 20 

B 20 0 ZO 20 

9 :0 0 20 20 

10 20030 900 19130 20030 


IRR BUESS -

Costs as are. IRR= 0.097 : 9.71
 

Costs tIO00,!RR= 0.0:4 = 1.41
 

MODEL 2 ECONOMIC CALCULATIONS
 

DISCOUNT (casts as are) BENEFIT/
 
RATE NDPV 
 COST
 

0 4:074 1.975 
10 -211.631 0.978 
12 -1457.537 0.358 
14 -:2{3.227 0.710 

---------..............................
 

MOCEL 2 ECONOMIC CALCULATIONS
 

iSC;ZIiT(czstf 1000) BENEFIT/
 
RATE NopV COET
 

0 ??;4 1.137
 
10 -73',)4."4 0.585
 
12-8261.4508 
 0.516
I.,-9,3Z4.225 0.431
 

11960 -11850 
1060 -790 
1090 ISO 
1000 -9:) 
1000 -916 
1180 1250 
1000 -921 
1000 -900 
1000 -7S0 

1900 18130 



---- -- ----- ---- ----- -- -------- ---------- -------------------------------- ---- -------------------------------- --- ----- --------------

---------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------

--------------------- ---- ---- ------- ---------- -------------------------------------------

-- -------------------------- - ---- - ---- ----- ---- - ---- - - -- -- - - - - - ------

MODEL 3 - 8L0:;ERCA-LEVE" INFUTS N CCOTS PERACRE PRESENTVALUES IREET1 VLjES 

rr t ?resnst Present Present Cost-Rs. Present Present P erEt Present
Year Act:.t, 1,PhLt Co~t-Rs. 'a:LE- 0 'al,:E-E0 V;Lue-12 Value-15 +1000/ r Valde- 0 Value-1c, n-i:1- .'1e-15 

i it, La '6it- ; - ' ::3 1:)1. 2857.143 2762.60?01 4200 00 0 3318.la2 -7C. 652.174
 
S Patd1 a.out 
 ;30 20 2.7 2.7d6 26.087 1030 1030 7736.264' 71T.64: 895.652 

3 Dig Holes 0 Lan, a 120o 12,"01090.909 1071.429 1043.478 2200 2200 2013.000 19b4.22b 1913.... 
S 4 Seedlings 400 plants 4000 4000 3636.364 3571.429 3478.261 5000 5OOC 4545.455 4464.286 4347.F26 
I 5 Piantino 75 manday 750 750 681.818 659.643 652.174 1750 1750 1590.707 1562.500 1521.739
 

1 Har:watEr 61 
 2C &nndav 630 100 545.455 535.714 521.739 1600 1600 145. 7.,18.511,
1 42 391.04
 
1 7 Festoz.in;, Z-jna 60 54.541 53.571 52.174 1060 1060 963.636 Q46.4-? 7 21.73? 
1 ^ See linqs zcve) 00 p!nts :000 :f31 907.071 892.857 869.565 
 2000 2000 10,1.12 :732.7:4 173C.!30 
1 WEeding 4 &anday 120 ;20 107.071 107.143 104.348 1120 1120 :0:988 : )."; 973.913
 
2 10 Leedir 2 oarda 60 0 49.587 47.812 4J.269 
 1060 1060 7 .3 345.C26 8101.411 

11PrunningfClearing 3 eanday 90 90 67.618 64.069 59.176 90 90 67.618 64.^60 59.176 
S 12Thinninq 6 Parday 180 180 101.605 91.194 77.817 180 :ao :0!.6c 9.194 77.7.? 

10 13 Final FElling 30 6arday 700 530 26.989 289.776 222.466 900 900 346.i87 28.776 222.46
 
TOAI = :719C 
 12170 10527.436 10276.576 993.765 22190 221O 17237.700 :7:11.484 :817.4 t 

fUOFREE-KAHUTA
 

MODEL- K/EROAD-LEAVED OUTPUTSAN). REVEN'UES PRESENT VALUES3 LO PERACRE 

Presert Present Present Present
 
yeir C t PteUn:t
,tp ;nit, ru,-
t an-s.Va Value-lO VaIE-12 Value-IS 

2)dHL~:: 7 14 ~ 140 1271.2731 1 171.73
 
2 5is; Cuttng 
 25 HL 7 175 175 144.628 1:?.509 132.325
 
3 Prrjnnir,1e~rinqs400 cult C.Oil05cuLft 1200 1I0 93i. 578 E54.126 
 7E9.019
 

Gras; 10HL 70
utting 7 
 70 52.592 40.825 46.0,6
 
4 Erass Cutting 10HL 7 70 70 
 47.811 44.486 40.023
 
S .%,age tp ,1i:1 
 23 HL 7 14, 149 86.929 77.440 69.605
 
6 h ir,r s 80 cuft " I: uf 243, 20-;C :354.727 2... 107..26
 
6 E::n-nlptop 3 anima: 1)17 
 20 16.924 15.1?9 12.970
 

7ra7 r.a aniral 1I 20 0 10.2163 9.047 7.519
 
8 Sru::n 2 ania 
 10 2) 20 9.7. 8.:7S 6.538
 

6r;rai2 ari ma 102 0 
 .8 7.",2 5.6?1
 
*0 Fell~n~s S0'3 cj :43'.'U, 2,{) 2C', .. 7:nal7710.66 647-.-25 4743.694
 
.. .... 
 6 7.65, 7.4:6
 

TSTJINK .... -2-')
 

http:Festoz.in


----------------------------------------------------------

--------------------------------------

38 

NET BENEFITS
 

Net Cost Net 
Year Benefit Cost Benefit Benefit * 1000 Benefit 

I 140 10960 -10820 140 16960 -1:820 
2 175 60 115 175 1061) -8S 
3 1270 90 1180 1270 1090 180 
4 140 0 140 140 10)0 -80 
5 140 0 140 140 1000 -363 
6 2430 180 25) 2430 1180 1250 
7 20 0 20 20 1000 -980 
8 20 0 10 20 1000 -901 
9 20 0 20 20 100t) -?Eo 
10 20030 900 19130 20030 1700 ;8130 

IRR GUESS = 5 
Costs a;are, IRR= 0.100 = 10.OZ
 

Costs +1000, IRR: 0.017 = 1,7Z
 

--..----.-----------------------------


MODEL 3 ECONOMIC CALCULATIONS
 

DISCOUNT (costs asare) BENEFIT/
 
RATE NDPV COST
 

0 ,7125.000 1.995
 
10 -45.446 0.996
 
12 -121,605 0.875
 
15 -07.. 0.727
 

MODEL 3 ECONOMIC CALCULATIONS
 

DISCOUNT (costs * 1000) BENEFIT/
 
RATE NDPV COST
 
----------------------.--------------­

0 2125.000 1.096
 
10 -9054.711 0.537
 
12-10114.513 0.471
 
I -11:97.351 0.390
 



----------------------- ------------------------------------------------------------------------------------------ --------------------

----------------------------- --------------------- -------------------------------------------------------------------------------------

---------------------------------------------------------------- ----------------------------------

CEE-,vA4JTA 

- roru--. INFUT AID CCSTS PER AC;E PRESENTVALUESFL.,. 
 PRESENT VALUES 

Present Fresent Present Present Cost-TA. Present Present Present Present
Year - mVae-IS 0 ae-l VaiuE-! ..u.­

::r:t, In:t Cost-?s Valu- "+;',.) Value- , . 

1 
1 

1 

1 

1 

1 

SR&,Liitate Land 
2 Planrtation Li~out 
3 Dig :3)0 Hzles 
4 eedlins 
5 Planting 

6 Ha,dwater 61 
7 Restocking 

8 Seedlings (atore) 

L-5 
I ran;ad 

10 aanday 
1000 plants 

6 eanday 

5 canday 

1 eanday 

250 plants 

2000 
20 

300 

IO00 

ISO 

150 

30 

250 

20)u 
'0 

300 

1000 

180 
150 

30 
250 

1:.182 
27.273 

272.727 

? 09 

163.636 

136.364 

27.273 

227.273 

1785.714 17.1300 
26.765 26.087 

267.857 26-870 

892.257 67.565 

160.714 156.522 
133.929 130.435 

26.7a6 2b.087 

223.214 217.391 

0 
0 
0 

0 
0 

0 

0 

0 
0 
0 
C 

0 
0 

0 

0 

0 
0 
0 
0 

0 
0 

0 

0 

0 
0 
0 
0 

0 
0 

0 

0 

0 
0 
0 
0 

0 
0 

0 

0 
1 
2 

3 

9 Keed:-r 
10 Weeding 

II Prunring:Clearing 

2 randay 
2 sanday 

I maday 

- 60 
60 

30 

60 
60 

30 

54.545 
49.587 

. 

53.571 
47.E2 

2.53 

52.174I 

45.2e4 

1.725 

00000 

0 

0 

0 
0 

0 

0 

0 

0 
0 

0 

0 

0 

C 
6 

10 
12 Thinning 

13 Final Felling 

2 sAnday 

12 tarday 
T .T-..! = 

60 

360 
4510 

60 

360 
4510 

33.868 

138.796 
381.154 

30.392 

IISA.?O 
372. 

25.940 

82.966 
c265.281 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
. . . . . . . . . . . . . . . . . . . . . . . ..------------------------------------------------------------------------------------------------------------------------­

NURREE-AHUTA 

MODEL 4 - ROW PLANTING OUTPUTS AND REVENUES PER ACRE 
 PRESENT VALUES 
................-------------------------------------------------------------------------------------­

PrE-ent Present 
 Fresrt Present
 
Yer utput tt teUn 
 Value-Ps.lue- 0 Vlue- Vle-12 
 Value-5
 
--------------------------------------------------.--------------------------------------------------


I Grass Cut 'public) S H1 7 
 25 35 31.218 31.25 20.425
 
2 5r;;; Ct :pt' l 5 AL 
 7 3 35 28.725 7732 Z.465
 
3 rrnnircs,'C~earirgs21 cuft 200,lgOcuf: 60') 600 450.76? 
 42.062 374.510 

G Cut public) 5 H 7 2.Eras 


4 Grass Et !put~li!5 HL 7 25 25 23.935 22.242 20.02
 
5 Foraqe-tcp~ya; 6 NL 7 42 
 42 26.179 :3.8:2 20.881
 
6 Tirrin; 4O0 cuLt O-iCu't :2'O 
 12,ft b77.265 607.75
 
6 Gra:ing-'a,top 2 ari a 10 
 23 20 11.29? 10.:3 8.u47
 
7 Statna I ;arr.; 
 1 i0 10 5.122 4.523 3.7! 
6 Eraz -. : a;-0Li 13 4.b55 4.039 2.26? 
9 Gra:i-i rranal : 10 10 4.141 6 2.842
.e6 


ICThx:-;u~tt~c 2 rdral :102:71) 
 5?
 



----------------------------------------------------------

----------------------------------------------------------

--------------------------------------

40 NET BENEFITS 

Net Cost Net
 
Year Benefit Cost Beneht Benefit #I000 Benefit
 

I 35 4000 -3765 0 0 0 
60 -25 0 0 0 

3 635 10 605 0 0 0 
4 35 0 35 0 0 0 
5 42 0 42 0 0 0 
6 1220 60 116) 0 0 0 
7 [0 0 10 0 0 0 
8 10 0 10 0 0 0 
9 10 0 10 0 0 0 
10 8020 360 7660 0 0 0 

IRR GUESS = j
 
Costs as are, IRR= 0.119 = 11.9z
 

Coits +1000, IFR: ERR No Answer
 

......................................
 

VfDEL 4 ECONOMIC CALCULATIONS
 
-..-----------------------------------


DISCOUNT (costs as are) BENEFIT/ 
RATE NDPV COST 

0 5542.000 2.229
 
10 501.412 1.129
 
12 -17.231 0.395
 
15 -623.234 0.830
 

MODEL 4 ECONOMIC CALCULATIONS
 

aISCOUNT (costs + 100) BENEFIT/ 
RAT E NDPV CGST 

0 0.000 0.00) 
0 0.0)0 0. 
12 0.000 . 0 
1j 0.000 0.00 



I'URPEE
4AKUT A 

ROW 11FT5 COSTS PRESENT rEESENTMUELF - PLANING AND PER ACRE VALUES VAUES 
..................................................................................................................................................
 

Present Prisent Present Present Cast-Rs. Present Fresen: Present Pre3ect 

Year <ctivatv inpit Cost-Rn. Talue- 0 Vaue-I V Value-Value-IS '+1000 Value- 0 %aAue-:O Value-12 Vaue-15 
..................................................................................................................................................
 

I I Rehailltate Land L-S 7000 2000 118.182 1785.714 1739.130 0 0 0 0 0 

1 Plantation L;acut taanday 33 30 27.273 26.786 26.087 0 0 0 0 0 

1 3 Diq 00 Holes 0 sandaf 300 300 272.727 267.857 260.870 0 0 0 0 0 

1 4 SeedIings 1000 plants 1000 1000 909.091 892.857 B69.56! 0 0 0 0 0 

I 5 Planting 6 aanday 180 180 163.636 160.714 156.522 0 0 0 0 0 

1 6 Handwater 61 5 manday 150 150 136.364 133.929 130.435 0 0 0 0 0 

7 Restockina I manday 30 30 27.273 26.7S6 26.087 0 0 0 0 0 

1 8 Seedlings I;bove 2'0 plants 250 250 227.273 223.214 217.391 0 0 0 0 0 

1 9 Weed~ng 2 ianday 60 60 54.545 53.571 52.174 0 0 0 0 0 

2 10Weeding 2 randay 60 60 49.587 47.832 45.369 0 0 0 0 0 

3 11 Prunning/Clearing I sanday 30 30 22.539 21.353 19.725 0 0 0 0 0 

& 12 Thinning 2 manday 60 60 33.868 30.398 25.940 0 0 0 0 0 

10 13 Final Felling 12 manday 360 360 138.796 115.710 88.986 0 0 0 0 0
 

TOTAL = 4510 4510 3881.154 3786.722 3658.281 0 0 0 0 0
 

MURREE-KAHUTA
 
.....................................................................................................
 

MODELS - ROW PLANTING OUTPUTS AND REVENUES PER ACRE PRESENT VALUES 
......................................................................................................
 

Present Present Present Present
 

Year Output Quarntitv Rate/Unit Value-Rs.'aluE- 0 Value-IO Value-12 Value-15
 

G Iputic; S 4L 7 35 5 31.318 31.Z5 30.435
Grass Cut 


2 6rass Cut (public) 5 HL 7 35 35 28.726 27.902 26.465
 

Prunninqs/Clearirgs200 CLft 300/lOOcuft 600 600 450.789 427.068 394. 10
 

3 Grass Cut fputlic HL 7 35 35 26.296 24.912 23.013
 

A Grass Cut (publ,.} S HL 7 5 15 23.905 22.243 O.Ol1
 

5 Forage-top&qrans 6 HL 1 42 42 26.079 23.832 20.6861
 

6 Thinnings 400 cuft 30TiOcuft :200 1200 677.361 607.957 518.713
 

6 Erazing-lopstop 2 arimal I 20 -,IA.209 10.131 .647
 

7 Grazinra I nimal IC 10 10 5. 1-2 1.522 1.59
 

B Grazini I animal L, 1) 10 4.665 4.039 '.267
 

6 Gra:ing I ar.mal 10 10 10 4.241 3.606 2.243
 

10 Final Feilzq; 200;cJft4r0,'l)cu/t 300:) 8C0 3024.46 2575.7 197.479
 

.0 Eraz:n -lcP!t p ar.na' I 20 20 7.711 5.45 4.
 
TJTL 1052 10J52 4'32.5 376.6, 3:3.7: 7
 



NT BEEFIT
 

Net Ccst Net
bear Fenefi 
 Cost Penofit Perelit * ro0 Ben.fit 

£ 	 25 4010 "3:5 " p 

4 	 25
2	 0 25 0AS 	 Cz 
 0 2 '." 0 0
 

6 122') Lo 0 0 0 
7 	 IJO 0 
 0r 	 '7
.
 

8 I0 0 I') 7, t 

c t;,.( A 
 ,
tO 	 802," Thfl %6, ,r A 

.A 

JAR FOES :
 
Costs. as jr , f'R: 0.l' :? 11.'.
 

DISCOUNT 'costs 
 is ;re) 	PuE IT/

RATE 	 TJnFV rosT 

0 5,54.0')Q .22? 
10 .flJ.41 
 1.127

12 -17.231 n
 

MOVDEL
5 ECoh'rOICC41.C'JLOTJO'J
 

DIMSCOUNT l,) PENEFTfc.s 

FATE CS 
- -. -- --- --. -. - . -- -.
-- -.- - -.
--- .. .. ..
 10T 	 0.:)) C'.0)
 

2 	 0.00 0.00)
 

. rDOCUMENT
 BE 	 ArA) 

BEST AVAILABLE DOCUMENT
 


