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EXECUT I VE SUMMARY

This report detuils an MSc level curriculum in "Farm and Energy
Forestry" to be offered at the Pakistan Forestl Institute (PF1),
Peshawar, for Provinciaul Forest Officers. The curriculum has voeen
developed in collaboraltion with the PFI faculty in responsce Lo a
recognized need by Lhe GOP Lo assist farmers to increase Lhetir
productivily in forest producls, particularly fuclwood lor

energy.

According to 1986 FAO stalistics, naturul foresi lands and
plantations managed by Lhe Provincial Forest Deparlments
represent only four percent of Pakistan'’s ltand areu. 1L is
estimaled Lhat thirty percent of the industirial wood produced comes
frowm these lands with the balance coming from Tribal Arcuas and
Farms. How much furw land is devoled Lo production of forest
products is unknown but il is estimoaled that ninely percent of the
fueclwood used in Lhe country comes from farms. While it is
obviously desiruble to increase Lhe prodretivity of the goverumeuot
conlrolled luands, it is also cleur thaul Lhe role of Lhe privale
scector, farmers and farm foresls, are critical to increcsed
produclivily and energy availability,

The curriculum detailed in the reporl and supporting
recommendalions listed below ure intended Lo assist Lhe Pakistlan
Forest Institute in cducating forest officers to work effectively
wilh farmers in an oulreach mode. I[n developing the curriculum il
wns clear that there were lour basic requirements: 1) providing the
Lechoical Torestry instruction and informulion buse appropriale
for farm forestry, 2) developing the communication and
motivalional skills necessary for oulreach, 3) assuring that the
curriculum also provided basic lraining appropriate to a young
officer in the Provincial lForest Depurtment, and 4) producing ua
curriculum  compatible with existing PFI programs and
complimentary to olher areas of specialization. In working with
the PFU it was also clear that a rigorous academic program was
desired, one that would wmeet an "international standard".

'

The strategy adopted by the three-man Curriculum Development
Team was Lo build upon existing PFI courses, revising some
coursces and adding new coursces. Coursce revisions were made as
necessary to include Farm and Energy Foreslry malerial and 'to
strenglthen them to an inlernational stundard. Six new course
were designed and Lhree others were revised so substantially as Lo
constilule new courses., Three other courses were revised to a
lessaer degrece. The body of the report contains the delails of
of the curriculum ananlysis, the Farm and Energy Foreslry Curriculum,
supporting syllubi, recommended lexls. and retference moteriale.
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Recommendations, regarding the Farm and Energy Forestry
Curriculum, and related issues are listed below:

1. Adnmission to the Farm and Energy Forestry specializ
tion should be limited to students holding B.Sc. Forestry or
B.Sc. Agric (Hon) degree from o..c of the three Agricultural
Universities in Pakistan,or equivalent from elsewhere. Requir
a prior B.Sc. Forestry is unnecessary, and would eliminate to
many excellent candidates.

2. The Farm and Energy Forestry specialization should
include the courses listed in Table 2 and 3 of this report,
including the new and revised courses for which syllabi are

provided.

3. Since the reconmended curriculum specialization
involves subject matter 1.0t now taugnt at PFI, and in fact
is in some cases so new that textbooks are not available, the
faculty of PFI identified as the instructors for these new
and revised courses should be provided with in-service
education or academic development before being asked to pursue
these new assignments.

4. The essential facilities for instruction including
the development of a computer teaching laboratory and audio
visual teaching equipment should be provided to PFI. While
the task of the Curriculum Study Team was specifically
Timited to the developmeit of a Farm and Energy Forestry
specialization the Team f21t very stronqly that the introduc-
tion of a new specialization could only be justified if it
added to the strength of PFI in all of its activities and its
curricula specializationc. It would be wrong to undertake a
new specialization if it were at the expense of the older
more established programs or of other specializations.
Curricula specializations should be mutually reinforcing,
not competitive. We believe that the F&EF curriculum we
recommend meets these criteria.

5. Finally, in the course of this study we identified
with our colleagues from PFI a number of features of the B.Sc.
Forestry and M.Sc. Forestry programs that need to be studied
further. They are outside of the purview of a Farm & Energy
Forestry specialization but represent academic deficiencies
within the context of a vorld class program. We hope that
these issues will be examined soon for the benefit of the
students, the Institution and the Provincial Forestry
Departments.
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INTHODUCTION

Forestry in Pakistun has its roots in British colonial
forestry. Professional forestry education in Pakistan has roots
in Lhe same tradilion. Senior forestry offlficers in Pakistan al
the time of parlition were largely graduates of the educalional
arm ol Lthe Indian Forest Rescarch Insliluie and College (IFRI&C) ul
Dehra Dun. This instlilulion, established by the British in 1906,
was designed Lo serve the Indian Forest Service in Lhe sume wuy an
Lhe military academy al Sandhurst served the British army. The
Pukistun Forestl Institale (PFI), including its Forest Educalion
Division was patlernced after the FR1&C at Dehra Dun. PPFI's primaty
mission now, as Lhen, is Lo prepuare forestl officers for the Pravincia
Forestl Departments und Lo conduct research in forestry.

Forestry in Pakislan since 1947 has until very recenlly
conlinued Lhe tradition of locusing upon conserving and
protecting designated government owned foresl reserves.
Managementl of Lthese (orest reserves has consisled primarily of
muinlaining prolective custody of the rescrves and of harvest Py
the mature commercial components of Lhe natural forest under
very conscrvative selection system. The Provincial Foresls of
Pakislan are classilied into three calegories, Lanly (1982)
defines the legal slatus and management of these foresls us
Reserved Forests, Proleclted Forests and Unclassified Forests.

lleserved Foresls are properly demarcaled and notified under Lho
Palkistan Forest Act. They are free from private rights, but conressiou
of grazing, passage and colleclion of dry fuclwood for domeslic usc
are granted. These are the forests most controlled by the Foreslt
bDepurtments.

Protcected Foresls are similar to the rescrved forests bul
the rights of locul residanis re recognized e.g., timber culliay,
prazing, lirewood and fodder collecling, clce. These foresls uarc
somewhal lers controlled By Lhe Forest Departuents.

Unclassified Forests arc awniling gazetling as protecled or
reserved forest, Ontil such declaration, Forest Depuartments excrcise
a lower degree of control.

Olher calcegories of forests in Pakistan are canlonment
and municipal forests and privale forests. The cantonment and
municipal lorests arc loculed around citics. and Lowns and wrec
owned by Lhese polilical entities. They are managed by Lhe Forest
Departments for the local political jurisdictions. The private
Foresls are owned by individuals or by communilies and are foun.
mainly in the hill region. Some privale forest lund and some
communal forest land is managed by the Provincial Forest
Departments, OF the recognized loresls about 91. 1 percent are

REST AVAILABLE DOCUMENT \
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stale owned., 0.1 percent are canlonment. and municipal, 7.9

percent are privale lorests ard 1.8 percent are privately owned
forest lands managed by the Provincial Forestlry Departments. The
recognized forestl lands cepresent approximately four percent ol Uhe
YU, OT2,000 hectares lotal lanc arca of Pakisluan. The I'AQ (1984
eslimales Lhe total areo of woody vegelatlion in Pakistan in Lond i
be 4,575,000 heclares which ircludes 345,000 hectares of munygrove
torest, 510,000 heclares of urland hardwoods, 1,296,000 hectares

ol conifler, 286,000 hectares of mixed forest/grassland und
[,426,000 hectares of shrub Farmalion.

Opportunilies amd Need for_ Form & Encrgy Vorestry

In addition to this nalural forest, FAO estimates Lhat
there are 195,000 hectares of plantations. These Tforest areas
represenl the foresls that have traditionally been Lhe object of
managerial attenlion by Lhe pProfessional foresters of (e cavunl vy
who are essenlially ull coployed by Lhe provincial Forest
Deparvlments. In addilion Lo Lhese recognized forests, wany larme
hitve Lrees in numbers ranging from u few around the Farm
house o substantiol farre woodlotls.

The areas on (arms occupied by trees ure unknown, but they musi
be much greater than Lhe areas occupied by rcecognized forests. The
Forests managed by Lhe provincial Forest Departments do nol provide
the major componenls of wood products used in Paukislan. It is
estimated Lhat government managed forests yicld about thirty percent
of the industriul wood produced in Lthe country and that the remainde
is produced in Tribal Arcas and on farms. More than nincty percoent
of the nation’s fuelwood is produced on farms.

Il is not known how much privately owned farm land is devoted
Lo Lthe production of forost products and how much additional fuarm
land is potentially availuvle for the produclion of forest praducts.
Efforts have been made during the lasl several years to incrcuge
Lhe productive capacily of the government managed forests und
while Lhese effortls have been reasonably effeclive il is clear
thal they will not provide for the needs of Lhe people of
‘ukistun in eilher Lhe short or the long run. Pakistun is a nct
importer of industrial wood and its external wood purchases
represcenl o drain on its forcvign exchange rescerves. According to
the FAO (1985), Lthis trade deficit was over twenty million U. §.
lollars in 1983, Inndequate supplies of fuelwood resull in a very
tigh price in the market Place and one that is increusing very
apidly. The price of industriol wood is also high and inereas tay
Irustically. If the limited government managed foresls cannot
sulisly Lhe demands of Pakistan socicly, an allernalive is to Lry
-0 uchieve an incrceuse in the outpul of forest producls from Lheo
mrivate soeclor. This essenlially means the farms,

For farm forestry Lo succeed, as required if the
rounlry’s needs fFor lorest products urce Lo be met, larmers musl
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believe that growing trees on some fraction of their land is
profitable given the alternatives that are available to them for

the use of their land.

There is substantial evidence to suggest that this is often the
case. Indeed many farmers are already profitably engaged in growing
Lrees,. Nowever, far more farmers will have to engage in larm lores!oy

if Lhe supply of wood products is to be adequate. They will need Lo
be provided with advice and gvidance, and in some cases, lraining in
the gubject matter of professional forestry. In Pakistan most tavms
ure small and it is clear that they could not afford to employ tho
services of professional foresters. If professional forestry secrvice
are to be provided Lo farmers to help them establish farm forost
installations and to efficiently and profitably operate those
installations Lo achieve greater output of forestl products, Lhen
those services will probably have to be provided either by the
government or by the wood using industries. This is the paltern Lhat
hias proved to be successful in the U.S. and in a number of Europcan
counlries. Since the wood using industrices of Pakistan are, for the
most part, quite small and since consumers of forest products in
Pakistan are individuals, the option of having the buyer providc

Lhe services is probably not viable. Government provision of the
services seems to be the only reasonable course of action. This,
however, represents a whole new dimension of professional

Joreslry practice in Pakistan and requires that the professionals
engaged in this practice have additional knowledge and skills

beyond that included in traditional forestry education.

Some of the important differences between the practice of
forestry by Provincial foresters managing government forest land
and by Provincial foresters providing consulting services to
farmers pursuing forestry on privately owned farm lands are the
following:

1. Foresters employed by the provinces to manage government
forests are in direct decision making roles. Foresters practicing in
the field of farm forestry provide professional services, consultive
and otherwise, to private land owners who ultimately make the

managerianl decisions.

2. Government forests tend to be large properties either
occurring in unbroken blocks or in long linear roadside or
irrigation canal plantings. Often they are relatively low in per
acre productivity. In contrast, while private owners often have
relultively small farms and small farm forest areas, the per ucre
sile productivity is sometimes quite high. Farm forest plantings
may be small woodlots, block pluntutions, marginal plantings on
the cdges of fields or irrigation canals, individual trees near
furm buildings, and widely spaced trees in pastures.
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3. Government forests wcce Lypicully operated Lo produce
higher value commercial products derived {rom endemic gpecicy
long rotalions. Private forecsts oflen musl produce more
ulilitucian products on shorl rotalions and lrequently ulilize
exolic species.

4. Government foresls arce operated solely for the purposc
ol providing forestey gecods »ud services and management decisions
arce dirccled al oplimizing ot the supply ol these goods and
services. Farm forestry mustl be inlegrated iato a geveral farm
syslem thal includes food crops, animals, oud humans. In somc
rases Lhe inlegration occurs within the forest component when
Lrees are sclected and grown Lo provide both forest prodacts and
tood products; i.e., nuts aond fruils. But decisions in Lhe domuin
ol farm Torests must focus upon opltimizing the total oulput ol
the Facm, nol simply the foresl cowponent.,

There are other differences belween the managenenl ol govoernmen
Forests and farm lorests, but these illuslrate some of the conlrasty

in professional lorestry praclices. The consultive scervice role of
Lhe professionnl io larm lorestry is especially significanl. In
this role the professional Torcesler is required Lo develop
eftfeclive interpersonal relat tonships wilh farmers, larm workers,
form community leaders, and olhers in Lhe agricul lure scclor

Because of the varied and somelines ambipguous slate of
conlrol cxerted over public Foresl lands by government forcstoers,
the role of the professional forester in Pakislan hos 1o the past
been shrongly custodinl in characler aud has cmphasized
enlforcement of laws and regulalions and prolection of land,
trecs, and other forest comporenls. This has gsomelimes resullced
in the developmenl of an adveirsarial relations hip between the
foresters and the rural comaurily. Foreslry decisions taken in
whal may be perceived by foreslers to be in the national interesl
way have bheen  scen by local citizens to violate their common
propertly rights or it may scem to be in conflict with customury
snd Lraditional uses of nearlby public forest land.

Farm and fesegy Forestry as a Component ol Social Forestry

ltecognition of some of these probicems has led Lo an
increasing inlerest in social forestry, a term normally including
both communjty forestry and larm forestry and often other
forestry programs hhcu: Lhe public welfare is Lhe primary
objecltive and forest production the vehicle. The Lerm is ulsn
nselul in describing the relationships of lorests und forest
olicers to the sociely in which they live. Social forestry
shoutd involve an opeaing of communical tons belween lovest iy
ol'f'tcers, Tarmers aod raral Communilios. Such dinlopguce s the
busis lor an effcclive managemenltl process and o ncecessary
prerequisite to achieving public unde ratanding and suppori. In
Lhiis sense, sociul Toreslry ought to be a componenl ol 1)
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forestry.

It is even more importanl as a component of farm
forestry than of more traditional forestry. Here rapport with the
public is of crucial importance. In farm forestry the public,
i.e., private farm land owners are the decision makers. The
consultant-client relations™ins require that the forestry
professional understand the objectives of the owner. The
emergence ol an inlerest in the socictal aspects of forestry
requires the inclusion of more social science and communication
skills in professional forestry curricula. Similarly development
of farm forestry wi'll require that this social forestry material
be included in the courses of study of farm forestry students.
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PROFESSIONAL FORESTRY EDUCATION IN PAKISTAN

The Pakistan Forest Institute (PF1), while institutionally a
federal agency, is defacto the research and education arm of the
collective Provincial Foreslry Depuartments. Its principal emphasis
is on research and especially on ineeting the research needs of the
Provincial Forestry Departmentls. Its Forestry Education Division is
respousible for training professiovnal foresters to staff the provincial
departments. It is not a university, bul, in the field of higher
education, il assumes some of the roles of a college within a
university. lts degrees of BSc and MSc are granted by Peshawar
University but, in the courses of study and conduct of the education
programs, PFI scems to be quite independent. In many ways, PFI is
more of a service uacademy than a college or university. The Provincial
Forest Depurtments expect that a graduate of PFI will be prepared to
assume a professional forestry post and to perform in that post with
considerable independeuce immediately upon graduation. As a consequeaence
the curriculum includes a considerable number of practicums
emphasizing field exercises.

Aralysis of the Current Curricula

BS¢ Forestry Curriculum,

The BSc Forestry Currlculum at PFI is a two—year curriculum
opeu to students with twelve years of education through the FSc
certificate. The cundjdate must have passed the Intermediate Science
examination in not less than second division of the University of
Peshawar or any Board of Secondary Education with one or more than
the following subjects: mathematics, physics, chemistry, botany, or
zoology (or an cquivalent or higher examination from a recognized.
institution with the same subject). It is also provided, that in
exceptional cases, the Syndicate University of Peshawar may relax
the concition of second division for Baluchistan and other less
developed areas.

A nationwile examination is given to applicants to develop a
roster of ac-eptable candidates. From this roster, each province
selects a nu.ber of candidates equal to the number of sub-professional
posts that it will have two years hence. Candidates selected are then
sent to PFI for two years of education financed by the province.

The PFI BSc Forestry program is intended to be equal to the
final two years of universily baccalaureate ceducation in
Pakistan. While precise comparison is difficult due to
differences in subject matter scheduling and objectives, this
does not appear to be true. University baccalaureate training in
the sciences, engincering and agriculture represent four ycars of
study beyond FSc degree. The BSc Forestry degree is awarded for two
vears of study beyond the FSc. It may be argued that because PFI
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students attend school for twelve months instead of nine months,

that two years at PFI is the equivalent of four years at a university.
The team found little evidence to support this argument. By
comparison most BSc Forestry programs in North America would

involve aboul 120 weceks of instruction of on campus lectures and
laboratories. 1In addition they would include another eight weeks of
examination periods and four to eight wecks of field practicums.

According to the PFI Bullelin of the "Statntes,
Ordinances and Regulations for BSc Forestry 1972 Onwards", the
PFI program includes fifty weeks of class lectures, fourteen weeks
of tours, nine wecks of special field courses, two weeks of term
papers and drafting of a working plan, eleven weeks of preparatory
seave and examinations, and four weeks each of vacation and annual
sports. This is a demanding two~-year program by any standard.
However, while all of the traditional forestry subjects are taught,
examination of th. syllabi suggest that frequently the subject
matter is not as comprehensive as that offered students in four vear
baccalaureate programs. Further it is clear from the introductory
material and amounl of review found in some syllabi that the
students preparation in underlying science, mathematics and
Lechnology courses is weak. For comparison purposes Supplement II1
presents a synthesis of fourteen North American BSc Forestry
Curricula.

MSc Forestry Curriculum..

The MSc¢ Forestry Curriculum at PFI1 is a two-year post
baccalaureate program. Students holding a BSc Forestry from PFI as
well as sludents with baccalaureates in science, engineering and
agriculture from Pakistan universities can apply for and be admitted
to a competitive examination for admission to the MSc Forestry
program. There is provision for relaxing these admission requirements
under certain circumslances. Commonly, students holding MSc degrees
in subjects other than forestry are admitted to the MSc Forestry
program. Since these students from non-forestry baccalaureate
programs have typically had no instruction in forestry, they are
taught what are cssentinlly Lhe same courses offered to the BSc
Forestry student. For the BSc Forestry graduates who pursue an MSc
Forestry degree, the forestry coursework is cessentially a review. As
in the case of BSc Forestry applicanls the provinces select their
own candidales from a roster in numbers equal to the number ol
professional posts projected for two vears hence. Those selected are
seconded Lo PFI by Lhe respecltive provinces and supported by the
provinces for the lwo year courses of sludy.
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Entrance Requirements und the Standard two-yr Curricula,

The MSc¢ Forestry Curriculum hus had to accommodale a mix of students
who are generally al the sume baccalaureate level but whose
undergraduatl : courses of study varied across a broad academic spectru
4 v consequence, instrucltion in forestry has been based upon Lo

common denominalor among candidales. This insured that Lhe
subject malter coveruge was essentially the same as that included in

"he [inal two years ol Lhe BSc lorestry program. PI'l facully notc
Lhat the courscework in Lhe MSc lorestry scquence probes to grealer
depth than is the casc for Lhe BSc Forestry sequence. Nonclheless,
f'or Lhe B8Sc Forestry graduale entering Lhe MSc Forestry Curriculun
there is considerable repelilion of subject matter. The BSc wilh
non-ltorestry background is ‘nol subjected to this repelition bul
presumably briungs Lo the program more slrenglh in some of the
underlying disciplines. Since all students must be matriculated
tor the same two-year period, Lthe ultimate level of achievement of
forestry education uuder the general forestry curriculum is
substantially lower than comparable programs in conleumporary
Norlh American institutions.

Specialization.

A sccond problem at the MSc level has been that all
students were educated for essenlially the same career ladder.,
Today Lhe body of florestry knowledge is Loo great to be mastercd
by all. That is, of course, is not @ problem unique to Pakistan.
American and Canadian forestry professions confronted it forty
years ago and after much deliberation the present array of majors
in separate fields cmerged.

The MSce Forestry Curriculum at PFI was originally a uniform
general forestry progrum that all students followed. Historically
il consisted of a single two-year curriculum made up of foresiry
courses and of courses in Lhe sciences underlying forestry. Under
this sysltem, the only way that o student could specialize was
through the thesis requirement. The thesis effort is supervised
by @ specialist in the subjeel malter represented by the Lhesis
Lopics. The @ pecialist was generally a member of the professgional
lenching or rescarch stalf of PFIL.

ecently PFI developed speciulized curricula by substituling
advanced courses in the subjecl matter of the specially for some of
Lhe courses in the geuncral enrriculum. This substitution was doune ou
w murk for mark and scmester for semester basis. The lirst such
specialization that wus approved and included in the current Jollege
Baullelin was one in Forest Producls and Inginecring. A sccond onc
hiis been completed. The University of Peshawar has approved this
Sceend specialization in the field ol Walershed Management.. The
current bulletin lisls six such specializutions. These include, in
addition to the two ulrcady mertioned, one each in Range Management,



TABLE 1: MSc Curricula - Currenl Specializations 87

SEM COURSE MARKS F Mamt FP&E W Mgmt F&EF Ag F&EF For

1 Geology-Soils 100 x X *

I Biology 75 x X %

1 Malhematics 75 % X X

1 Stalistics 50 % b § X

1 Biomelrics 100 * * * X

1 Principles-Economics 50 ¥ X *

1 Tour 25 % X X 3

g General Silviculture 106 X X % X

2 Forest Ecology 100 x * X X

d Protection(A) 75 x

2 Prolection(B) 76 %

J Surveying 100 x X * %

2 Engineering(A) 75 % * *

2 Photo Interpretation 75 % X b 3 X

< lExploitation 75 % X 3 3

2 Plant Taxonomy 75 % % X

2 Fish & Wildlife Mgmt H0 x X

2 Silviculture Seminar 50 x X X X

2 Tour(For Types) 5 % X * b

¢ Tour(Chir&Tem Zone) 75 % X X X

3 For Mgmt 100 % X X X

4 Resource Economics 75 % P 4 X %

3 tange Mpmlt 125 % X > 4

3 Watershed Mgmt 125 % % X 3

3 Engineering(l) Roads 75 x X 3

3 For Genelics 50 x X

4 For Law & Policy 100 x X X X

3 Tbr Tech & llor Ind 100 x X X 3

3 Field Engr 50 x X X %

4 Rec & Park Mgmt 50 % o

3 Soil-Plunl-Water-Rel 50 x X

3 Tour 100 x X X X

4 Res & Res Methods 50 % X X 3

1 Soc,Pub Adm & Ext 50 x X X

4 For Mgmt Plan 100 «x X X X

4 Specializalion 200 x 3 3 X

2 Applied Mechanics 76 3

2 Worlt Study & Lab Sci 7L X

2 Wood Wrk & Sawmill 75 X

2 Machinery in For 50 X

3 Tree Harv & Trans 125 X

3 Wood Struct & Ident 50 X

3 Wood Test & P’roc 50 X

3 Composite Wood Prod 50 X

3 Engincering(Q) 125 X

2 For Mecteorology 75 X

2 Des Soil Cons Wks 75 X

3 For & Range Hydro 50 X

d Witshd Plan & Anal 50 X
Proteection(C) 76 X P 3
For Sociology 76 X *
fnergy as ror Prod 758 X L 3
Agroforestry 75 X X
Extension 75 X X
Comp Methods in For 75 X X
Pub Adm 75 X 3
P& E F Mgmt 75 X X
F & E F Plan 5() 3 X
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Farm Forestry, Silviculture and Forest Management. Presumably the |
Forest Management specialization is the original general forestry :
curriculum. Thus, the MSc Forestry program is evolving into a core
curriculum with a major represented by a small fraction of the
courses. In the Forest Products and Engineering Curriculum, nine
specialized courses have substituted for nine of the courses in

the general curriculum. In the case of the Watershed Management
Curriculum four, specialized courses have been substituted for an
equal number of courses in the general curriculum. The dala in Table
1 illustrates the development of specialized curricula. This |
pattern of developing majors in one of several subject matter
specialties seems to be an appropriate response to an increasing
diversity in the demand being made upon the forestry profession

in Pakistan. It is not a unique response to such changes and as
previously noted, it is in fact the same response that was made to
similar challenges in the U.S., Canada, Europe, and in many other
arcas of the world.

Need for a Core Curriculum and a Comprehensive Program Evaluation

The evolution of specialization presents the PFI staff and&the
clientele organizations with some problems which must be confronted
and which, to a degree, have already been recognized. The two
specializations now approved huave already resulted in an increase
of thirteen in the number of courses that have to be taught. As. !
additional specializations emerge this number will increase. The
demand on the PFI staff to accommodate this additional teaching will
be significanl not only in tcrms of tota: time required but in
diversity of teaching talent needed. The precise make up of the
corc curriculum to be taken by all MSc Foreslry students has not
been defined though both the PFI staff and provincial forestry
officers have suggested thal the content of the core curriculum
is important. Development of specializations using the substitution
process will, in the long run, define the core curriculum by default
as more and more courses are substituted for to make space for new
courses. Ultimately, the question of defining the core curriculum
and examining the whole MSc Forestry Curriculum structiure ought to
be undertaken. This might include an assecssment of totul time needs
as well as allocation of staff resources across both BSc Forestry
and MSc Forestry prograns.

Since most of the sludents admitted to the MSc program
have had no prior education in forestry, the two year constraint
is very limiting in attempling to pursue a MSc Foreslry program
comparable to European or North American Programs. This is, of course,
not a part of the task of the Farm Foresiry Curriculum Development Tean
but we would be remiss if we did not point out Lhat our efforts
represent an additional increment in the process that leads
t1ltimately to the need four a compreheusive program evaluation
involving considorution of all specializations.

Our strategy for implementing a Farm and Energy Forestry
‘pecialization does, in tfact, propose some revisions in existing MSe
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courses in addition to the new courses needed for the Farm & Energy
Forestry MSc Curriculum. These revisions are significant but do not

alter the need for a mere in-depth review.

Strengthening Curricula; Parity at the International Level

The Director General of PFI hus stated that the MSc Forestry
education program at PFI should develop and maintain parity with
international-class, masters-level forestry programs. If this goal
is to be achieved, the course of study must be broadened in scope
and made more flexible to accommodate the variation in preparation
of the incoming students from Pakistan and elsewhere and the differing
carceer avenues available to the outgoing students. All PFI graduates
may no longer be posted with Provincial Forest Departments but
instead rcturn to their home countries for employment. At this
point in lime, we are assuming two major parameters with respect to
the creation of an MSc¢ level course of study in Furm and Energy
Forestry: namely that the maximum lime available to complete the
course of stludy is two years and Lhot the international-class quality
of the program is represented by the outgoing student competence.
These paramcters represent real constraints on curriculum synthesis
at PFI. PFI is a unique institution of higher education in Pakistan.
It represents the only faculty in the country that is organized and
academically equipped to ofter advanced education in the various
forest resource liclds. As the time paramecter increasingly becomes a
critical constraint, this specialized faculty will need to concentrate
upon those fields of study in which they are uniqucly qualified and
for which they have sole acudemic responsibility in Pakistan. It
becomes more and more important that educalion in the basic sciences
and mathematics be provided to potential forestry students before
they matriculate in the MSc Forestry program. It should be emphasized
that this does not mean that it is necessary to reduce the fundamental
training neccded to be a forest officer in the Provincial Forestry
Departments.

1t 1s worth noting that the institutional goal of developing
MSc Forestry programs that are comparable in stature to those in
first class forestry schools throughout the world adds an additional
challenge to PFI that goes beyond its traditional role., Historically,
PFI has had the mission of training professional foresters i1n
conventional forestry to met the needs of the Provincial Forest
Departments in Pakistan. In this effort it has had no competition.
It has bcen a monopoly. As PFI undertukes to become a world class
torestry graduate school, to attract students from other countries
Lo its MSc Forestry degree programs and to prepare students for ready
admission Lo PhD forestry programs abroad il is no longer in a
monopoly position. [t must compete effectively with many other
forestry schools in Asia as well as Latin America, Africa, North
America, and Europe thal arc engaged in tLhe same activity. In the
internalional arenu, PIF! has some competitive advantages in terms
of the nature of ilts forest environment and its forestry
problems. But success in this competilion will, in the long run,
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be based upon the quality of student output. At the same time
that PFI is engaging in an effort to meet international forestry
education standards, it must continue to serve the needs of ils
Pakistan constituency; namely the Provincial Forest Departmenlsy
whose needs are also expanding. Again Lhese objectives are nol
mutually exclusive nor are they in conflict.

Strengthening Faculiy Skills and Clarification of Responsibilitics
Between Teaching and Research

An obvious limitation on the development of a Farm and
Energy Forestry srecialization {and other specializations) is the
availability of competent faculty. Faculty with appropriate Lypes
and levels of skill must be available either from existing P¥I
faculty, new faculty appointed to PFI, or faculty hired on a part-
time basis. Later in this report recommendations are made regardia
formal education and continuing education nceds for the PIFL facull
and staff designated to teach the new courses proposed.

It is appropriate to note a major constraint on instruction at
the MSc level in PFI particulerly as that instruction relales Lo
specializations. Much of the instruction in specialized courses
falls upon staff members who are employed primarily to do resecurch.
The task of meeting classes often conflicts with their pursui! of a
resecarch program particularly in the various areas where field work
is required. This leads, we were told, to siluations in whiel Lho
instruction program is tempoicrily neglected in the interest of
pursuing 4 program of rescarch. Unlike the case in most universily
forestry programs, there seems to be little or no obligation on the
part of the research worker to insure that his teaching
responsibilities are met when research demands require that he miss
regularly scheduled classes. This conflict between organized
instruction and research is likely to increase as specializations
are added and research programs expand. This conflict of
responsibilities is a serious administrative matter in terms of
program priorities and must be dealt with effectively to insure the
integrity of the Institutes academic programs.
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SYNTHESIS OF THE FARM AND ENERGY CURRICULUM

Task of the Cur riculum Development Team

The task of the Curriculum Development Team was to propose a
course of study for a specialization in the MSe Forestry program for
Farm and Energy Forestry. This required a thorough review of the
existing curricula, an analysis of relevant syllabi and gaining a
general understanding of the instructional and research framework
al PFI. Afler consultation with the PII aaministration and with
the help of the faculty (see later section on workshops and working
groups) 4 curriculum devcfopment strategy was selected, This involved
design of new courses, modification of several existing courses and
differentiation between curricula based on previous training of the
entering students.

The genceral rationale used for curriculun development was based
upon an assessment of the role of the farm and energy forestry
professional and the information base required to meet such
responsibilities. A particularly important consideration was
the fundamental need for communication and motivational skills,
to augment technical forestry expertlise,

There were two additional factors. Farm and encrgy Forestry
specialists obviously must operates ut the interface between forestry
and ogriculture and consequently must have an understanding of both
disciplines, The Curriculum Development Team started with the given
thal instlructlion in Farm & Energy Forestry was to be provided at
PFI, a forestry institution. The agricultural components of the
education would have Lo be provided at PFI or required prior to
admission or both. Finally, because Farn & Energy Forestry was to be
pursued by provincial forest officers, the curriculum had to also
contain a professional forestry core that was adequate to career
scrvice in the Provincial Departments.

,

Key Elements

in_Farm & Energy Forestr y_Curriculum

The key elements in Lhe Farm and Encergy Forestry Curriculum are
4 scries of courses in Agroforestry Systems, Farm and Lnergy Forestry
Management, and Farm and EBoergy Foresiry Planning. Thesec are courses
in the domain of forest technology. They are based upon advanced
courses in Pesgy Management, Fire, Animal Damage, and Weed Control,
Rural Sociology, Energy as a Forest Product, Outreach in Forestry, and
Computalional Methods in Forestry. They utilize existing courses in
Resource Economics, Silviculture, Foiest Management and Forest
Management Planing. Some additional malterial has been proposoed Lo
be added to the basic courses in Scatistical Methods in Forestry,
Forest Biometry, Public Administrution, Resource Policy and Law, and
Resource Economics,
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Duplication of BSc and MSc Coursework

A major problem for the professional staff of PFI is represente
by the necessity of duplicating instruction at the BSc and the MSc
levels., This presumoabhly comes about becausc some of the MSc¢ JForeslry
candidates have their bacculaureate preparation in fields other thaun
forestry. This mceuns thal the PF1 stoff must duplicale instruction
in almosl cvery foreslry course.

This problem has become increasingly acute with Lhe advent of
specializalions and the accompanying requirements that a signilicant
number of new courscs be added to the total curriculum. The overload
arises not only from Lhe physical necessily of teaching more classoes
bul of the even larger burden of preparing and asscmbling new courso
malerials, In many cases the laculty member teaching the new coursce
musl himscll engage in additional scholarship in new and advanced
fields of science and Lechnology.

If it is difficult to allocate enough new resources Lo
Lhe teaching function of PFI to accommodate these new
requirements, then they may have to be obtained by improving
elfficiency in the use of some currently allocated resources. One
ol the obvious sources of such increased efficiency is reducticn
in duplication in instruction.

Impnct_of Acndemic Preparalion on the Time Required for the MSc,
the Cost_ to the Provincial Departments and the Quality of Education

The duplication in instruction has its origin in the
great diversity of academic preparation in the students entering
Lhe MSc Forestry program at PIF1. Figure 1 illustrates the several
academic routes available to a student pursuing an MSC Forestry
degree.

Route A portrays the case of the student who enters PFI
as a candidale for the BSc Forestry degree and later re-enters the
MSc Foreslry program after experience in a Provincial Forest
Department. This student enters professional forestry education
with un FSc¢ certificate and obtains the MSc Forestry degrec after a
Lotal of sixleen years of education. Much of the subject matler
Lhal this sludent covers in the two year MSc Forestry program
duplicutes material that he has already studied in his BSc Forestry
Progrum. Supplement 11 illustrates this clearly by comparing tLhe
course content of the two curricula on a subject by subject basis.
The student that pursues this route Lo the MSc Forestry is supported
by Lhe Pruvipcial Forest Devartment for four years on a stipend. In
general, while he has covared all of Lhe Forestry disciplines fully,
he has o weal general acadenic background in Lhe basic avls and -
sciences, and no backgrouad in agriculture.
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Route B represents the progress toward an MSc Forestry degree
by @ student who enters PFI for the first time as a candidate [or
the MSoe degree. e brings Lo Lhis course of study a background of a
BSe Honors degree in Agriculturc. lle will have had sixteen years of
cducalion prior Lo enbteriag the MSce Foreslry program and eighteen
years education upon its complelion. While he will nol have sUudicd
Forestry courses al Lhe baccalourcate level, he will have studicd
many of the wnderlying scicnce and mathematics courses included 1n
the BSce Forestry Curviculum and will have pursued some in Tar proeatoe
depth then the BSe Forestry gracuate. In addition, the BSc Agricultur
(Hon) student will have completed al the baccalaureate level somc
materials now included in MSe Forestry course of study and will lLiave
a slrong background in Agricul Lure.

This student will have studied all of the required forestry
malterial upon completion of the MSc Foreslry program and, becausc
of his more extensive prior education, he should be superior
academicully Lo his Route A "balch" mate. 1L ig Finmancially
signilicant that, upon completion of his MSe Forestry degree, Lho
Provincial Foresl Department will have investled only two years of
inancial support in Lhe student pursuing route B .,

toule C represents Lhe education of a student who cnters the
MSc Forestry program after completion of a baccalaureate in any
ield of science or engincerined other then forestry or agriculture.
. As was Lhe case for the student prepared initially in agriculture,
Lhese students will [inish the MSc Forestry program after ecightceen
years ol cducation and will have been financially supported by Lhe
I'rovincial Forestry Depurtmenl [for two years. Academically Lhese
students are likely Lo be the cquivalent of those who pursue routce I
and superior Lo those who pursue route A. However, their prior
preparation in forestry related subjects or agriculture would be
inferior Lo that of Lhe students following routes A and B.

toute D is similar to route C with the exception that
the student hus bolh o buccalaureate and masters degree in
agriculture, engineering, mathematics or one of the sciences.
This roule is similar to reute ¢ excepl thal Lhe additional
degree means tiat the graduales of this curriculum are likely Lo
be more advanced in gencrul cducation.

For comparison purposcs route I illustrutes a typical
Norlh Amcrican prograom.

We are proposing that students be permitted to
malriculate in the Farm & Energy Forestry specialization following
cither route A or . We strongly believe that route B should be
P terred, We therefore recommend that route B be given preferer
by Pro. Accepling students for e MSc¢ Foreslry program speciali: . .p
o Farm & Energy Forestry with a previous BSc Agriculture (Hon)
will reduce costs, provide more broadly trained ofri cers, and perait
the PFI Taculty to be wore efficient.
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Modifications Qf Existing MSc Forestry Coursework

Existing Courses..

Courses listed below were modified by the addition or deletion
of subject matter with the objective of enhancing their content
relative to the Farm & Energy Forestry Curriculum. In several cases
subject matter was removed from one course and added to another
which strengthened both.

1. Statistical Methods. in_Forestry
The MSc course has been augmented principally in the are
of experimental design.

2. Forest Biometry
This course was changed only by the addition of
mensurational techniques appropriate to the evaluation of
whole-tree volume and whole—trec biomuss have added to the
course,

3. Resource Economics
This course remains nearly unchanged except for new
material added to update the subject matter content and increase
its applicability to an expanded forestry role in the agriculture
sector in Pakistan.

. Hesource Policy and Law .
This course has been reviewed with significant additions
and deletions of material. The course reviews the current status
of forest policy and critically analyzes the policy formation and
implementation processes in Pakistan.

New courses.

Courses listed below are new to the MSco Forestry curriculum or
have been so substantially revised as to e¢ffectively be new courses.
The courscs in Farm and Energy Forestry Management, Agroforestry
Systems, Farm and Energy Forestry Planning and Energy as a Forest
‘roducl, are new and original syntheses of subject matter. The
remaining courses, particularly Lhe Qutreach in Forestry, Rural
Sociology, and Public Administralion coursces reflect expanded
curricular emphasis and addition of material relevant to Pakistan
and the Farm & Encrgy Forestry spccialization.

L. Farm_and Energy Forestry Management
Farm and Energy Forestry Management is the "capslone"
course in the Farm & Energy Forestry Curriculum. [t addresses the

problems of farm management intedgrating agroforestry, management ,
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cconomics and outreach. It emphasizes Lhe decision making processes
in farm operations and examines the basis for decisions in a
multi-product farm context. (Prerequisitltes: Agroforestry Syslems,
Resource Economics, Qutreach in Forestry)

2. Farm_and_Energy Forestry Planning

This is a practicum associated with the Farm and Energy
Forestry Managewent course. Students are required to develop one
or more managemeu! plans tor specific farms thal incorporale
forestry in Lheir aclivities., Plans will critique the prescal
status of foreslry decisions in farm management and propose iwm-
provemenls where lcasible. (Concurrent or Prercequisile: Farm L
Lnergy Vorestry Management)

3. Rural Sociology
This course introduces the student to sociology within
the context of the rural communities of Pakistan including farm,
tribal and rural village social scystems. It provides the
background for an understanding of the social basis for a
professional client relationship in a farm forestry setting.

4. nergy_as a Forest Product

This course, which considers energy as a major forest
product, provides an understanding of the role of wood in
national, provincial, regional and local energy budgets. It deals
with the naturce of wood as a fuel and its evaluation as a fuel.
The financial aspects of fuelwood production and marketing are
also reviewed. (prerequisite: Forest Biometry, Exploitation of lores
Products)

5. Agroforestry Systems

This course examines agroforestry in a systems context
emphasizing interactions between Lhe biological elements i.e.,
field crops, trees, and animals, and the soil. Agroforestry
systems currently found in Pakistan and abroud are described and
critically reviewed. The ICRAF Diagnosis and Design methodology is
presented as a tool and the Farming Systems Research Methodology
is introdu~ed. (Prerequisite: General Silviculture, Forest Ecology)

6. Quirecuach Forestry

This course introduces outreach methods and stresses
motivation and communication processes to prepare students to
work more effectively in rural communities and with individual
farmers. The coursc overviews current outrcach and rural
development activities in Pukistan and introduces methodology lor
program planning, developmeat and evaluantion. (Prercquisile: Rural
Sociology)

7.  Computational Methods_ in Forestry
Students in Lhis course are introduced to computers and
their use with paclicutar reference to microcomputers. Included
too is an introduction to BASIC programming language and to Lhe
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use of software packages that have proved to be useful in
forestry. The methods of systems analysis that are applied to the
solution of forestry management problems are taught using

examples of foreslry applications.(Prerequisites: Forest Biometry,
Statistical Methods in Forestry) .

8. Public Administration

This course is designed to enhance the administrative and
management skills important Lo a successful career in the Provincial
Forestry Departments of Pakistan. Included in the course are an
examination to the scope and philosophy of public administration
in Pakistan, an introduction to basic concept of management and
personnel administration and the procedures and practices of
of governmental offices. The course also reviews the role
responsibilities and authority provided under law for a forest
officer.

9. Pest Managemenl, Fire, Animal Damage and Weed Control
The protection course builds upon the material in
the entomology, pathology and silvicullure and focuses on
technologies for control of tree and forest destroying organisms
including insect, fungi and bacterial pathogens, as well as
wildlife and domestic animals and fire. (Prerequisites:
Forest Protection "A", Foreslt Protection "B")

Recommended Farm & Energy Forestry Curricula

The recommended Farm & Energy Curriculum with the BSc Agriculture
(Hon) is given in Table 3. This is the preferred route B option.
This student, being deficient in a foreslry background, would have
to take traditional forestry courses in addition to the courses
designed specifically with the Farm & Energy Forestry specialization
in mind.

An allernative option, route A, is given in Table 2. With a
strong background in foreslry, the student could concentrate on the
courses designed for the Farm & Energy Forestry specialization.

The recommended course marks are also included. These marks
were developed using twenty-five marks as equivalent to a one semester
credit hour, the basis for U.S. educational institutions.

While it is oulside the mandate of Lhe Curriculum Development
Team, it suggested in final discussions with the PFI staff, that the
coursces in Outreach in lorestry, Rural Sociology, Public Administration
and Computational Mcthods in Forestry, be included in the core
curriculum for the MSc Forestry program, therceflore, be required of
all specializations. We think this 1s an excellent idea. If this
was achieved, a third oplion for implementing the Farm & Energy
Forestry specialization on an interim basis would be possible. This
would involve substiltution of the courses Farm and Energy Forestry
Management, Energy as a Forest Product, and Agroforestry Systems for



TABLE 2:

Marks

50
50
125
75
75
75
50
50

75°

75
75
50
50
100
100
25
50
125
100
125
75
75
75
100
50
25
50
50
50
50
25
50
100

MSc

BSc¢ For
BSc

Silviculture I
Protection I
Geol & Soils
Ecology I
Mensuration I
Utilization I
Wt<hd Mgmt
Tour

Tour (Gen)
Silviculture II
Protection II
Mensu-ation II
Plant Taxonomy
Ecology II
Wtsd Mgnt
Surveying
Genetics

Tour

Range Mgmt
Statistics
Engineering
Forest Mgmt
Economics

Law & Policy
Utilization II
Field Engr
Tour

Tour

Soc,PA, & Ext
Recreation
Fish & Wldlf
Term Paper

Bot & Zoo

Mgmt Scheme

[7a

(Route A)

Marks

75
100
50
75
75
75
75
75
75
75
75
75
75

F&EF Specialization

MSc

Res kcon

Tbr Tec & Ind
Scil, Pl,Wtr Rel
Comp Math
Agroforestry

F & E F Mgmt
Photo Inter
Protection (C)
Rural Soc
Energy
Outreach

F & E F Plan
Pub Adm
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TABLE 3: MSc F&EF Specialization

BSc Ag(lon) (Route B)
Marks MSc

100 Biometrics

25 Tour

75 Res Econ

75 Comp Math

50 For Gen

75 Agroforestiry

100 Tbr Tech & Ind
100 Genl Silvicultlure
100 Foresl Ecology
50 Surveying

75 Photo Inter

75 Protection (C)
75 Energy

75 Tour

75 Tour

100 Forest Mgmt

125 Witshd Mgnmt

50 Field Engr

100 Tour

786 For Law & Policy
75 F & E ' Mgmt

50 Res & Res Methods
100 Forest Mgmt Plan
200 Specialization
75 Outreach

75 F & E F Plan

76 Exploitation

75 Plant Taxonomy
50 8Silv Seminar
125 Range Mgmt

50 Soil,Plant,Wtr Rel
75 Rural Soc

75 Pub Adm
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Plant Taxonomy, Fish and Wildlife Management and Soil-Plant-Water
relations in the curriculum. This alternative has merit as an
interim measure, but would still be inferior to the Curriculum
Development Team’s primary recommendation.
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RECOMMENDATIONS FOR TRAINING OF INSTRUCTIONAL PERSONNEL

With the rapid increases of knowledge in all areas of science
and technology including forestry, faculty members and hence course
malerials, cuan rapidly become out of date. Clearly, if a teacher is
Lo remain current in his field, he must have opportunities for
professionul advancement and renewal on a regular and frequent
basis. In o county like Pakistan, where there is only one institutlion
cngaged in academic research and education in forestry, this renewal
must involve deliberate contacts with the acadenmic forestry communitly
outside of the country, It is important to avoid inbreeding. Nowhere
does the need for professional renewal become more obvious and nmore
critical thun at a time when there is Lo be a major expansion or
revision of the academic curriculum. This is certainly the case
with the proposed new specialization in Farm and Energy Forestry at
PFI.

The rield of Farm & Energy Forestry is new and emerging in many
arcas of the world. Development of meaningful curriculum
specializalion in Farm & Energy Forestry requires that faculty
experltise be augmented in a number of the fields of forestry and in
related areas as well.

Faculty renewal can be achieved in a variety of ways. All of
them should be used to enhance the instructional competence or the
PF1 staff. This should be done expeditiously so that the
specialization can be implemented by next fall in a preliminary way
and fully implemented within two years.

Mechanisms for faculty improvement that might be used are the
Tollowing:

1. employment of new faculty who are already trained in the

essential disciplines,

2. employment of new faculty who need additional education at

M5c or PhD level in forestry disciplines not available in

Pakistan and subsequent education is these disciplines, und,

3. short-term in-service education of existing faculty, who

need to augment their present skill in their discipline.

These forms of in-service education may be obtained via:

1. study periods of one to three months at a foreign institution
where the discipline is represented,

2. study opportunities crecated by collaboration with foreign
scholars brought to Pukistan for a few months to introduce new
disciplines material, and

4. participation in shorl courses established in Pakiston using
cither Pakistan or foreign instructors to provide general
Lraining in u new discipline area.

Because the decisions regarding responsibility for instructiop
in the new materials unticipated by the Farm & Energy Forestry
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specialization have not been taken, we cannot be specific regarding
individual instructors and their renewal neceds. We will be as
specific as possible with respect to the disciplines.

Quantitative Courses

There is a need to develope some new dimensions in the applicatio
of quantitative methods in forestry to the solution of forestry
problems in Pakistan including problems in the domain of Farm &
Energy Forestry. These quantitative areas are statistics, biometry,
modelling and the use of micro-computers to implement these
disciplines., This general subject matter area needs to be strengthene
not only in the faculty of PF1 but among professionals already in
service in Pakistan who will have to carry the burden of Farm &

Energy Forestry in the field until a new group of professionals can
be graduated. We recommend that a short course or series of short
courses be convened to cover tlhie new materials proposed in the
courses in statistics, biometrics and computational methods and that
these be participated in by selected officers of the Provincial
Forestry Departments and several of the faculty of PFI responsible
for teuching in these subject matter areas.

In addition we recommended that at least one member of the PFI
staff be sent for a graduate program involving the use of analytical
forestry models. Such graduate programs are offered by the Center
for Quantitative Sciences in Forestry, Fisheries and Wildlife of the
University of Washington.

Biological Courses

The biological components of the Farm & Energy Forestry
specialization are probably better represented in the current PFI
coursc offerings than are any of the other components. The two
areas that require strengthening are forest protection and
agroforestry. 1In the area of forest protection the conventional
education in forest pathololgy and forest entomology needs to be
augmented with some coverage of integrated pest management Lechniques
including animal damage and fire damage. A number of the current I’F]
staff should sent abroad to obtain an MSc degree in forest protection.

The field of agroforestry is developing rapidly and what
constitutes agroforestry in Africa or Latin America may be quite
different from what will constitute agroforestry in Pakistan. -
Nonctheless, some basic principles are emerging that have gencral
applicability. One of the forest biology faculty members with strength
in silviculture ought to go to one of the institutions thal now have
programs in uagroforestry or social forestry. Among these ure Kaselsart
University, Bangkok; The University of the Philippines. los Banos;

Lhe University of Idaho, Moscow; and CATIE, San Jose. ICRAF, in
Nairobi, also offers short course traiving in this field. 1In addi ion
to the education of the principle faculty member, a short course in
agroforestry ought to be organized in Pukistan so that other facullty
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in the forest biology area can obtain some advanced training and so
that Professional staff of the Provincial Forest Departments now
engaged in Farm & Energy Forestry can reccive essential in—-service
training.

Social_Science Courses

The coursec in Rural Sociology will require a tecacher specitfically
educated in this field. It is recommended that a potential teacher
be recruited and sent to a university in the U.S. that offers a
graduate specialty in Rural Sociology. These include the University
of ldaho, the University of Washington and Yale University. The
same individual could simultaneously obtain advanced education in
Resource Econoumics and thus, be prepared to teach bolh courses.

In the field of public administration a faculty member should
be provided a semester’s training at a U.S. university in personnel
management, public administration, accounting and business management.
This should also be followed by a three month internship with the
USDA/FS Office of Personnel Management. Upon return to Pakistan,
the faculty member should altend the Stafl Academy at Lahore for
courses offered to senior forest officers.

‘orest Technology Courses

The areas of forest technology thal require strengthening at the
instruction level are Aerial Photography, Energy as a Forest Product
and Farm and Energy Forest Management. The Forest Photo Interpretation
course needs to be augmented with some materials in the area of
remote sensing.  The tcacher responsible for instruction in Photo
Interpretation should be sent to an institution that is fully equipped
to offer instruction in remote sensing as applied to forestry. This
can be on a short course basis. There are several institutions at
Bangkok and Delhi as well as at several universities in the U.S.
that regularly offer such short courses,

Energy as a forest product can be taught to potential instructors
in the forest products division through a short course offered in
Pakistan. This short course should also be made available to Farm &
Energy Forestry professionals in the Provincial Forest Departments
as well. Graduate programs in this field are offered at the University
of Washington,

In—service education in Farm & Energy Forestry Management can
be provided in the same way. Consideration might be given to combining
in-service education in Agroforestry Systems with Lhat in Energy as
@ Forest Product and Farm & Energy Forestry.

Finally it is our observation that the PFI tecaching staff could
benefit from a series of teaching methodology seminars. These seminars
cun enhance faculty’s skills in organizing, presenting and evaluating
materials in the classroom. They are also useful in recognizing the
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CONCLUSIONS AND RECOMMENDATIONS

The task of implementing a specialization in Farm and Enerygy
Forestry is a formidable one. Other specializations like forest
products, watershed wmanagencent, range management and forest recrceation
have been developed clsewhere and textbooks, reference materials and
model curricula arc available. Farm and Energy Forestry, on the other
hand is in an early stage of development and much less well delined.
While it is related lo sueh ticelds as social forestry, community
forestry, and agroforestry., it is not the same thing. Its basic
¢lemenls are a focus upon privale land, small plotl intensive callure
and integration with farming.

Where forestlry in Pakistaa has trouditionally concentrated on
large land areas that are owned and managed by the state, the
transition to Farm and Energy Jorestry represents a wajor chango
in direclion and program thrust not only in education, but in thoe
professionul acltivities enpgaged in within the forestry profession,
As with most innovalians of this sort, the burden ol providing ivhe
teadership falls upon the shoulders of the rescearch and Leuching
community.

Clearly the major change in educational emphasis represented by
this curriculum specialization cannot be instantaneously implemented.
It involves a reexumination of the criteria for student odmission.
Emphasizing, as it does, the provision of [irewood for domestic use
as well as the on-furm culture of crops, all activities involving
women, implementution of a Farm and Energy Forestry specialization
may suggest the nced to bring women into what has traditionally been
exclusively a male profession. [mplementation of this spccialization
also involves devcloping within the teaching fuculty, some skills and
academic expertise not required to teach the more traditional forestry
subjects. The task of preparing PIFI to recruit and admit a different
student mix and to provide for the necessary faculty replenishmwent
will take ltime. Accordingly, the Curriculum Development Team fully
reccognized that the task of implementation would not be an
instantaneous one, bul onc that would extend over a period of time.
The team also recognized that just as the proposed curriculum
speciulization was nol the first step it was also not the last.
Curriculum synthesis is a cont.nuing exercise that the Curriculum
bevelopmeni Team was able to participale in for a relatively short
period of time. Nonetheless, it appeared to us to be wise and rrrudent
to devisce a curriculum specialization that could be implemented in a
recasonable period of time if the PFI administration and stalf wero
dedicated to the task and if Lhe resources nceded were made availab i
Lo Lthem. On these augsumplions we have made the following conclusions:

1. Admission Lo the Fuarm und Energy Forestry specializalion
should be limited to sludents liolding a BSc Agricullure (lon) degree

from onc ol the Agricultural Universities in Pukistan.

2. The Farm and Energy Forestry specialization should
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include the courses listed in Table 3 of thig report including the
new and revised courses fTor whicl syllabi are provided.

d. Unlil such time as PFJ js Prepared Lo offer the Farm &
Buerpy Forestry Curriculun dﬂscribed, an inlcrin Program bascod tHisan
RS e Forestpey degree might ho undertalen., This 15 viewed by Lhe
Curriculam Development Team ag g disLincLJy inferior oplion thyut
nupht Lo be initiatogd only i {L jig viewed as ap inlermediglo Blop
ta dimptoemer Lation ol the prefoerred option and not as un cend iy
ilsell, Also less than optimum, but readily implumontuble is the
subsgtut fon of Lhe Farm & Enocrgy l’on'uﬁ;tx'y courses for (:X'it;t’illu
Courses in Lhe pse Forestry Curviculum,

4. Since Lhe recommended curricul un speciulizat jon involvoes
Sub et matterpr nol now taught gt PEY, and in fact iy in some cCusey
foonew that texlbooks are not available, the Tacultly or Prrl tdentifioeyg
o the instructorg in Lhese new and reviged Courses should pe Provided
bt i o sorvice cducalion op dcademic¢ development before being ok
Lo pursne Lhicse new assignmenty,

H. The cssenlial Facilitijos Tor instruction including the
development of a4 computer Leaching luborutory and audijo visual
Leaching cquipment should be Provided to Pri.

While the tagk of the Curviculun Development Team wasg specifical )y
Fiwited Lo the developmaon of a VFarnp and Energy Forestry
:;,u-«:mlizuti.on,we felt vary strongly that the intz'odu(:tion of o npeyw
Specializat jog could only he Justirieq il it udded Lo the slrength
ol FET in gy of ity activitiog and Curriculg speciulizatiuns.
owontd he wrong Lo undoertalke s new Speciulization i it wag al
the oxpenge of the older more celablished Programs op o olther
wpuujulizutinns. Curriculg specializations should be mituanl |y
ruinrnrning nolt competitive, weo believe Lhat the Farm & Energy Forestry
Curriculnm we recommend meeot g these cri teria.,

I'n Lthe Process of research for developing the course syllubj,
Fhe Team made Use of pPri1’s | thrary op scveral occasjions, While he
SLalf was (lC(?OHHHO(“jLiIU{, we found the contenl and organization ol the
Pibrary Very much befow standua)dy., 1f Facuily arce Lo engage g
Seviony schnlarship and researvel, (e collectiong must he enhunced,
eodaled, and Organized in g more effcectlijve nanner, The oxig ing

Future,

Given (the small size of Lhe present collections, cutuloginn

should bepin iy using a noy syslen suitahle for computoer enley,

Miis wountd cenable (e librarians Lo run Lhe custlomizoed subject

ol fagpe scarches ag well as moro rouling Funcliong such as deturmininu

Wes vecummaon Lhat o li.hmu'i.:m familjap with Computer bage(
Bibirary | celing logy and pPreferably 1'(:1*(:5;!.1“5/ be brought to Pr1 (o
Vhew e Sitltualion and dcvclup detaileqd recommcndutions.



25

A more organized and enhanced Library would be of great value
to PFI faculty in keeping their course syllabi and lectures current.

We have referred to the use of continuing education as one
method of achieving faculty development but this function has a much
broader role at the graduate level. New courses and curricula
specializations added to the graduate program at PFI reflect important
additions to the body of forestry knowledge. Just as it is important
that these new materials be added to the intellectual tools provided
to the new professional, so it is also important that it be added to
the intellectual tool kit of the practicing professional. The
device for achieving this is continuing education. Regular in-
service training is an important dimension of a graduate program in
Farm & Energy Forestry and in any other specialization. Offering
such programs to the practicing professional is an important role
for PFI.

Finally, in the course of this study we identified
with our colleagues from PFI a number of features of the BSc Forestry
and MSc Forestry programs outside of Lhe purview of an Farm & Energy
Forestry specialization that represent academic deficiencies within
the context of & world class program that need to be studied further.
We hope that these issue will be examined soon for the benefit of
the students, the Institution and the Provincial Forestry
Departments.
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SYLLABUDS

Farm and Energy Forestry Management

IMTRODUCTION
A Definition of farm.and enerdy lforestry
1. Sooial fovestry defined (Lhe umbrella term)

Give definitions by Srivastra & Paut., 1979:
FAQ 1973 Wicrsum, 1984; Lantieran, 1962 and
OloTaon, loge.

(NobLo: Sen alt.Lachment of Sohematiie 1)

2. Kwamples of velinitbions ofC other types of forest e
' (Note: Bee allachment, of schematic #12)
3, I%articﬁ)n1tnr5'lﬂareﬂtry

"FCHWHHi.xnaruuﬁnnunrh 15 plannoed hy'1)rnTW»mﬁicnna]
fovrestry soprvioes in which popularp Pavticipation
is enconraged byt pPrime responsibility for
management shill pesgtys wilh forestry Professinma s
(usual ly on publicly owned lands) .

Cite cxamples: (e.o,, Taungya systems)

q, Vi]]nﬁu/enmmunihy forestry

"Small secale management. of foregts and tree resouroes
prachticed hy non-professionally trained people.
Professional foresters may have a consuliative rols,
but naot. an cxecubLory one. Planning and exceullion oy
Corest managoment rest on private Persons or by some
pPrivate persons or by some form of coopoerative op
communal effor,

Cite cxamplog: (e g, Maharaﬂhtra, South Korea)

H, Use oricoted forestry

While forestry always involves multiple use in sompe
sense Chis dees pot imply all Uses nor does it jmp ] 5
caual Ly amor s e, A part of Lhe Lask of enpra e g
Lhe managemer!, of u foreshry svstem is decigio, min ki
with rospocth o a rat.ional allooation O Prioril qon:

Amons uses oiveon the obiectives or Lhe syvshen, evpmes -
sysbems Lhal, g r:Pna\1‘61(:1:E:1“'i14:»(! by a parLicular clomi gy
WS are aofren identified wilh that, dominant. e ETR

Oxamp e
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Industrial forestry - This term is used to

define a forestry system where the primary objective
is to produce industrial raw material, such as saw
logs. veneer logs, pulpwood, etc.

Energy forestry - The term enerdy forestry has

come to be identified with forestry systems
organized primarily to produce energy as a product
in the form of fuelwood, charcoal, bio-gas,
methonol, eto,

Farm forestry - Where forestry goods and services
are produced on farms with other agricultural crops
either for on-farm use or sale

Clearly. therd can be many terms devised to

describe and identify forestry systems. Where there
are paired or multiple obijsctives, terms used often
reflect these combinations of objectives and the
systems that combine then. Atroforestry, agua-
forestry, silva-pastoral forestry are examples of
such special system identities, Undoubtedly there
are many others in use and still] others will be
invented as the need arises. Farm and enersy
forestry is one such deseriptive term that is useful
to describe a system which undertakes to produce
energy as a product on privately owned farm land.

6. Contrast between social forestry and energy forestry

a,

. E%

In the Philippines social forestry, as it is refer-
red in the curriculum specializgation, means:

“Social forestryv has been viewed as the application
of the social sciences in understanding and
resolving some of the problems confronting
forestry. i1t is a relatively new concept in the
forestry profession to promote natural resources
development. In the Philippines it evolved
principally out of the need to seek solutions

to persistant problems of environmental

degradation in the upland. "

FAG in referring Lo Forestry Education in the Asia-
Pacitic stateg:

"The emersing goal then of forestry development
in the region is Lo enrich this natural resource
to uplif +the quality of 1life of the rural poor.
Impliced in this goal is the rhilosophy Ethal
'Fovreostry 1y not about trees butt rather how
Lrees can georve people’ (Wosbobyr, 1972, Thus,
terms Jlike "Torestry for local community
development,’ op "social forestry’ evolved and
are now widely used in the region. ™
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This commentary also points out that:

"Likewise, the energy crisis that confronts not
only the region, bul the whole world as well,
makes it imperabive to regard the forests as
potential sonrces of alternative energy.
Forestry., therefore, now assumes both economiec
and, social reasponsibilities to fulfill the goals
of promoting social equibty, maximizing forest
productivity and ecrealing ecological stability. "

e, [gnoring the Cact that these three goals are in-
herently incongsistent, it is clear that Prof.
Lantican, the author of the FAO study, views "sooial
tforestry” ard "energy forestry” as distinct. and
difforent ackivilbies.

d. In writing about “"sorial forestry" for the Fast.-
West Center Wiersum defines it

"Soecial forestry refers to all professional forestry
activities tha’s aim specifically at the participa-
tLion of local poople in forest management aned

abb the fulfillment of the forest-related needs

and aspirations of these people. "

Wiersum argues that agro forestry and social for--
eslry are not synomyous and that social forestry
does nob vefer Lo a management obiechive bub rathor
to a special sel of management techniques ineor-
porating Srees, agriculture, and/or animals. Tr
apparent agreement with Lantican, Wiersum says with
respeclh Lo energy forestry:

SThe stimulation of private forestry by individual
farmaps for commercial purposes withoub any
rodisbribution benefits for the less-well-off
population sedments should not be considered as
social Torestry. However, it may be a legitimate
form of extension forestry. "

Importance of F&EF to Pakistan

4.

IWrirem

The importance of wood as an energy source

The importance of private farms as a source of woocl
Supplementary produnts

I'nelwood s a means of development

Al onorvy Foron dovomntiogfomen
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1. Forest management (traditional):

Management. of the government forest lands to achieve
the objectives of the forestry department,

2. Farm management

Management of the privately owned farm lands to meet the
objective of tk= owners/tenants.

[V}

Farm and Energy Forestry Management :

Production of fuel and other tree products as an inte-
Erated part of overall farm management

D. Farm and eneryy forestry management systems
1. The nature of farm forestry decisions

a.  Should forest products he parl of Ehe farm product
out.put.?
b. If forest products are included in the farm product
mix which forest products are selected?
1)  What. are on farm forest product needs?
2) What loeal forest products markets are
accessihle to the farmer.
How much of the farm property is to be dedicated
to forestry use® :
d. Which areas of the farm property are to bhe
dedicated to torestry uge?
e. What service role can forest treesg contribute to
the farm?
1) Shade for humans and livestock
2) Wind Protection
3) Hedges and fences (i.e. living fence posts)
4) Fruits and nuts
8) TForage for livestock
6) Storase of enerdy and capital
What species should be selected?
. What is the Appropriate rotation age®?
1) Fertilization
2) Irrisation
3) Spacing
4)  End products from trees desired (fodder,
fuelwond, Posts & poles, ete, )
h. Mensuration technology
1) Whele tree biomassg
2) Annual harvest of fruit, nutsg, forage, and
fuel
i. Converrsion technology
1) On-farm vonversion Lo variougs fuel forms
2) Conversion to timbers, roles, piling, Props,
ete,
3) Cooperative conversion and marketing

G

VSR Y



FARM AND ENGERGY FCRESTRY MANAGEMENT: AN OVERVIEW
A The proiject. as the bagis of planning

L. Definition of a project
[Note: See Gitlinger (1982). pp. 1 ~- 12]

<. The individual form as the basic unit of analysis
. The stages of a rroject
1. Project identification
a. oselection of candidate farms to meet forestry

department objectives
b. Criteria for selection

v

o Froiece preparvacion and analysis (detailed later)

-

3. Proiject appraisal (detailed later)

4. Project implementabion

a.  Hse of outreach techniques
b. No implementetion without farmer’s acceptance and
cooperation

5. Project monitoring and evaluation

i PROJECT PREPARATION AND ANALYSIS
A, Analytiecal somponents

I, The basic tenel of the analytical approach is that Lhe
farm is an integrated systen. The components of the dif-
tferent. crops, animals, labor and capital are intorwoven
in such a way that the use of any onhe canhnobt be imder
stood and adopted in isolation from Lhe other componeni:
(emphasize and cite cxamples of the systems approach
management) ., Underlying the 1ntnprdtlun of the farm
components are the elements of the te aehnical aspech:s,
the 1naLJLut1unul*nrganlzat10nd1~mandﬁomen1 aspects, {he
social aspects, commeraial aspects, financial aspect:;,
and, in terms of ana,ysing aggregate farm pro.accts or
viewing individual farm projects from a governmental
perspechtive, ceonomice aspecths. All aspects are impor
Lant and Lhe success of farm and energy Lorestry iy onlwv
as stbrong as ibs weakest 1ink.

. Technical Aspecns
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Defined: concerns the project’s inputs (supplies)

and outputs (production) of real goods and services

- is the "production function" [Note: Review the theory
of production functions from Resource Economics

and note the inverse in axes from traditional

economic production function to production function

of yields of outputs over time us=d in capital

theory]

Variables: Include as inputs: soils, water availa-
bility, crops and varieties, livestock, physical inputs,
mechanization, pest control, product yvields, :
cropping patterns and frequenocy, storage facilities,

and processing systems; include as outputs: traditional
farm produce and tree crops [Note: Review the complica-
tions of multiple output production funetions]

Technical material (including the production functions
of agroforestry systems)is covered in the agroforestry
course (the use of diagnosis and design principles)

Agrononically more efficient or more productive
technigues does not guarantee their adoption by farmers

Institutional—organizabional—management aspects

1.

Variables include: communication/outreach systems,

use of local institutions (e.g., cooperatives. associa-
tions, ete.) management ability of farmers, government
and agency policies, credit contracting arrangements,

and land tenure and holdings

Material covered in resource policy and law, public
adminstration, and rural sociology courses

Social aspects

1.

Variables include: income distribution, job creation,,
regional development, disruptive sorial effects, imp-
roving rural living, rates of acceptance of programs,
farmers customs and culture, and social patterns and

practices of farmers

Material covered in resourcs zconomics and rural
sociology oourses

Commercial aspects: include the arranfgements for marketing
the output produced and the arrangements for the supply of
inputs headod (detailed later)

Financial aspecks: include the actual costs and benefits

*J

accruing to the individual farmer (detailed later)

Economic aspects: include the financial aspects and the
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"off- farm" impacts aceruing to others: (detailed later)
COMMERCIAL ASPECTS OF PROJECT ANALYSIS
[Note: SBee Gittinger (1982). p.16]
A, Market and demand forescasts
. Marketing systems
I. Inputs - supply of adequate factors of production
2. Outputs - sufficient demand per outputs of productinn
3. Financing - if necessary, is financing available
C. Pricing policies
1. Government

2. Market

I"INANCIAL ASPECTS OF PROJECT ANALYSIS

A Definition of costs and benefits: in project analysis, the

obiective of the analysis is to provide the standard against

which costs and benefits are defined. A cost is anything

that reduces the obijective, a benefit is anything that. con-

tributes to the objective.
B. Tdentifying project costs and benefits
1. Costs [Note: See Gittinger (1982), pp. 43-47, 52-55]

a. Physical goods

h. Labor

¢. Land

d. Contingency allowances

2 Taxes

f. Debt services

g. Sunk costs

h Potential reduction in traditional agricultural
Qrops

2. Benefits [Note: See Gittinger (1982), pp. 56-591]

a. Increased production and site productivity
b. Quality improvement

C. Losses avoided

d. Changes in time of sale

¢. Diversificallion of output

f. Use of submarginal agricultural lands
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3. "With" and “"without" comparisons
[Note: See Gittinger (1982), pp. 47-52]

Pricing pro.ect costs and benefits [Note: See Gittinger
(1982), Chapter 3]

1. Market price as a measure of value
2. Finding market prices
3. Predicting fubture values

a. Changes in relative value
1) BRelative scarcity of products (fuelwood
and other farm produce)
2) Substitution with other forms of energy
3) Demand elasticity
b. Inflation

Farm investment analyvsis
[Note: See dGittingor C1U82). Chapter 4; Brown (19797

1. Objectives of financial analysis

a.  Assessment of financial impant
b. Assessment: of incentives
c. Provisions of sound financial plan

2. Elements of farm investment analysis

a. Farm resource use

1) Land use (land use calendar) - includes crops
planted (interplanted) by average over the
duration of the rroject planning horizon

2) Labor use - includes annual labor requirement
p=er acre by crop and operation
a) Farmer’s labor
b) Hired labor

b. Farm production

1) Crops - vields (including trees) and carrying
capacity

2) Livestock-vields

3) Valuation of yvields
a)  Farm--gate pricesqs. stunpage
b)  Value of production

4)  Incremental residual value - increased
value ot assets at end of project planning
period

Farm inputs

1) Investment, - monevy Spent for capital improve- _
ments during the project that can be depreciated

2) Operating expenditure - money spent for jtems
that cannot be depreciated (e.g., labor, opers
tion and maintenance of equipment, etec.)

G
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3)  Ineremonta! working capital
d. TFarm budgel: The objective is an estimate of the
ineremental nel. benefit arising on the farm as o
raesult. of the project
1Y Het kenefit. without proijecot
2) MNet PFenetit with proiect
) PPefore financing
bh)  [Lebl sorvice (11 appropriate)
) After inancing
3)  Net increemental benefit
4)  Costs of C“oamily labor
hy  Costs of land
)  Computing debl serviee (if applicable)

K. Comparison of progect costs and bonefits

. Cash low copparisons [Nobe: Review di scounbing and ooy
pounding formulae found in resource economios GO |

2, Deeision criteria [Review decision criteria from Bl
Cesource eoonomics course ]

I, The: project. plan
1. Importance of a well prepared plan
2. Format of the plan report

G. Mlan implementation

. Utilization exercises with MULBUD - a computer paclage
for the analysis of multi-period and milti-enterprise
budgets [This excercise regquires the use of compubers and
instbruction to the students on how to run the mode (and in-
Lerpret rosults)]

THE DUAL ROLT OF 'THE FFARM AND ENERGY FORESTRY SPECIALIST

A. berviece to the forestry devarbment
1. Promele national/provincial departmental obijectives

2. Technical expert in forest management of government
ownoed Torest landa

3. VEervion bo farmers
). Serve farmer’s obiecbives
a. Technical advisor/outreach capanity

Al

o A conflict of interest?
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1. Farmers objectives may be inconsistent with forestry
department objectives - since the forestry department’s
perspective, being a government agency, is more global
than an individual farmer. the sum of the parts (pur-
suing individual farmer’s objectives) may not equal the
whole (pursuing the forestry department objectives)
[Note: An example can be found in Seth (1981)]

2. Torest management techniques may be inconsistent with
farm and energy forest management techniques.

a. Mono-culture long term timber crops versus short
term multipurpose tree species integrated into the
farm’s agricultural system

b. Large blocK plantations versus alternative cropping
systems on small ownerships

c. Degree of participation and involvement of people
(farmers) 1is required in traditional forest manage-
nent

D. Explanatory note:

The farm and energy forestry specialist is a professional
forester who is especially trained to bring the power and
the strength of the science and technology of forestry to
bear upon the management of farms where one of the farm pro-
duction objectives is to produce energy as a forest product.
The farm and energy forester must serve in the role of a
consultant tc the farmer-client to assist him to use sound
forestry practices in his farm management. He must, there-
fore know more about farm management systems and the basis
for farm decisions than a forester is usually required to
know. As a professional the farm and energy forester has ar
obligation to his farmer client and a responsibility to him.
Even though farm and energy foresters serve private clients

they are usually employed by government agencies. Accor-
ingly they have responsibilities to the employing agency as
well. Since government is paying for the consulting se erbb

it is to be expected that there will be a social motlvatlon
for the undertaking that may go beyond just assistance to
the individual farmers. Such motivations might be to in-
crease on farm income, inecrease on farm employment, reduce
dependency on imported energy products, ete. The farm and
energy forester may then have the additional role of a
teacher or salesman or promotor of a government policy.

VII. ECONCMIC ASPECTS OF PROJECT ANALYSIS
[Note: See Gillenger (1982), Chapter 7; Gregersen and Contreras
(1873); and Bruce (1979)]
A. Similarities to financial analysis

B. Differences from financial analysis
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1. Identifying costs and benefits .

A, Becondary costs and benefits

[Note: See Gittinger (1982), pPp. 59-61]
h. Intangtible costs and benefits

[Note: See GitLinger (1982), pp.61-62]

. Valuing rosts and henefits

a, Determining the premium on foreign exchange
b,  Adijusting financial pPrices to enonomic valuues
LY Direet transfer payments
2) Price dicbortions
. Valuing intangible costs and benefits

Adrmregating projeels

YETLD CASE STUDIES TN FROJECT SUCCESSES

A, The: hurri plantabtions in Sind [Note: See Sheikh (in press
For FAOY

Boo dbhers [Note: Ofte rosearch and projects in Palki stan ir
avanllable: if not, use case shudies from other countries s
vamples to cmphasise points Lo be lnade

X, CALIE STUDIES TN PROJECT IFALLURES
N, Problems of project design and implementation
I. Inappropriate technol gy
2. Infracstructure and support sysltems
3. Failure to appreciate the social environment
a. Administrative problems

5, Poliecy environment

B Problems of poor project analysis
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ILLUSTRATIVE TOFICS FOR TERM PAPERS AND SPECIAL PROJECTS

A study of fuclwood markets in Peshawar: what species are sold,
the prices paid, the sources of the wond, the transportation and
net-working svstenm.

A study of the elasticily of fuelwood: price, income, and ocrnag
rlasticity with other energy sources.

Det.ermining the fuelwood rotation ages for a farm plantation
with a2 mix of end products (fuelwood, fodder, poles).

A description of the existing tax system and its effooto o foarm
forestry.

The financial potentiial of chareoal production in Pakistan.

& Financial comparison of agriculbural cropping systems wversus

 bloclk forest plantationg in the Barani.
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SYLLABUS

FARM AND ENERGY FORESTRY PLANNING

INTRODUCTION

This course is a practicum associated with the Farm and Energy
Forestry Manazement course.  Completion of the course is based upon
submission of one or more‘management plans including, but not
limited to, the material presented below.  The plans are to be
based on "logical” land units, which may be a single farm,
several farms., ov other rational land units. The rlans should be
analytical and prescriptive not merely descriptive.

I. CURRENT STATUS
A, Ownership/land tenure
B. Site characteristios

C.  SBystem(s) of management

D. Costs
. Revenues
F. Farm budget

IT. ANALYSIS

A, Farm manasement objectives and family requirements
B. Potential produnts, markets and prices
C. Constraints to managsement,

1. Biological and edaphic

2. Finanecial / ndgeting

3.  Manpowerp

4, Soéial/political



5. Legal & other
6. Inastitutional

D.  Alternative aproforestry/tfield cropping
systems which are btechnically feagible

. Eecommended crepping system(s) based on
management. objectives and family requirements
FROPOSED MANAGEMENT SCHEMIE
A, uceneral deseription of proposed system(s)
B. Use of farm resources, e.g.:
1. Tland
2. Labor
3. Capital
C. Expectied yields and production rates
D. Expected costs
I, Expected Revenues
I, Proposed farm budget
G. Financial analysis
H. Economic analysis

I. Non-market and intangible benefits

~

IMPLEMENTATION PLAN

A, Outreach assistance required

B. TFinancial reocuirements

C.  Monitoring and evaluation schedule

b,  Scheduling ard mnnﬁmerial requirements

. Other

SUMMARY
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REFERENCE MATERIALS AND COMMENTS

1. The instructor should provide the students with illustrative
olans demonstrating the type of analysis and synthesis required.

2. The Diagnosis and Design Methodoloy presented in the Agroforestry
systems Course and the MULBUD computer program introduced in the

tarm and Energy Forestry Management. course should be utilized where
. L]
appropriate.
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SYLLABUS

AGROFORESTRY SYSTEMS

I, INTRODICTION
A. Explain the purpose and scope of course

B. Discuss course organization, emphasis, and sub.ject matter in
relation to silviculture, farm forestry, range management, ane
extension oonurses

>, SBtate instructional objectives of the course:

Upon completion of this course students will
he able to:

1. Understand agroforestry as a practical
but evolving discipline with wide application

2. Identify, describe, and classify agroforestry systems
used in Pakistan and abroad

3. Explain key agroforsastry system components and inter-
actions

4. Use the systems approach as a tool in the analysis of
agroforestry practices.

Design or improve agroforestry systems using the
"Diagnosis and Design" methodology

o

1. OVERVIEW OF AGROFORESTRY

A. Define agroforestry and explain its importance to both user
groups and management. agencies

B.  Review the historical background of agroforestry

Clarify the purpose/role of agroforestry in relation to
industrial forestry and agriculture

a

D, Explain agroforestry as a strategy in economic development
(relate to social forestry, farm forestry, ete. )

Discuss the stalte of knowledge regarding agroforestry
ldentify useful journals and sources of apronomic data
and services

=3



Pl DEFINE AGROFORESTRY IN SYSTEMS CONTEXT

A, Introduce pencral systems theory and illustrate itg wide
application through examples in engineering, agriculbure (
farming syatems ag example), military logistics, eteo.

D. Introduce lorestry as a system; define components and
interelationships, including, land, capital, biota,
organizalional infrastructure, etco.

. Introduce agricul“ural systems; discuss components, inter.
reladbionships, boundaries, inputs, outputs, and resources

within

D. Dafine agvotorestry systems and contrast with traditional
agricul ture, range management, and forestry

I, Asroforestry systoms classification by:
1. Major componenbs
2. Temporal and spatial character

3. TFunection or application

V. FCOLOGY OF AT SYSTEMS

A, Pescribe interactions between plant and soil components
of the system

1. 8ite quality, spacial arrangement and rotation period
2. Competition between plant components

a. ILight/shade

b. MNutrients

C. S0il water

d. Root development
e. Plant exudates

3. Complementary relationships between plant-soil component.

N-fixatinn

Shading, microclimate modification
Protection: vind and water erosion
501l structure enhancement

Weed reduntion

OO

1. Adverse relationships

a. Dizease
b, Ihechs
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B. Discuss interactions as a result of the addition of
domestic animals to the plant-soil system

1. Complementary relationships

a. Boil fertility improvement
b. Reduction of understory competition due {0 browsing
c. Increased soil micro-organisms

2. Adverse relationships

a. Soil compaction and erosion
. Export of site nutrient capital
c. Damage to reproduction

3. Influence of 1orest components on field crop yields

a. Research results in Pakistan
'b. Research abroad

Describe and analygze illustrative types of agroforestry systems

A. Discuss currently used Pakistani agroforestry systems high-
lighting establishment, cultural, and harvest techniques

1. Rotation systems: (Hurri) Acacia nilotica with wheat/

2. Permanent tree and field crop systems:

a. Line plantings of Populus spp., Dalbergia sisso
and Buclyptus spp. along bunds of irrigated
fields (Punjab, Sind and NWFP)

b. Widely spaced Poplar, Bamboo, or fruit trees inter-
cropped with wheat, maize, or Trifolium spp..
(Punjab and NWFP)

3. Tree-pasture systems: Broad~leaved and conifer species
with grass and other forage species with domestire
animals (variations on a system common throughout
Pakistan)

4, "Minor" forest product systems are natural forest areas
producing tinters, fuelwood, and fodder in addition to:

a. Medicinal plants

b. [Iruit
c. Spices

Sericulture systems:

(&)

6. Apiculture systems:
P A



7. Lac system:

B.  Illustrate and analyne the key attributes of representative
Latin American, Afriocan, and Asian agroforestry systoems

1. Rotation systems., o.g., tree fallow/swidden
2. Intercropping, 2.7,

3. Permanent. tree and field Crop, e.g., coffee with
nurse opoeies

1.  Tree and aquatic, . g., Mangrove and shrimp
5. Tree, forage, e.g., forest grazing
6. Miscellaneous forest products, medieinal plants, etc.

7. Kitehen sardens

ty AGROFOKISTRY SYSTEMS: TMPROVING THE OLD, DESIGNING THE NIW

A, Bxplain land capability classifications and their ap--
plication Lo dosipn of agroforestry

B. Desecribe the Farming Systems Research (FSR) methodology
explaining:
L. The farm as a systenm combining animal, field, tree and
pastoral crops
<. Use as an analytical tool and for outreach program
3. Procedural sbteps:
a.  Characterization and analysis of system
b, Plannims and design of improvements
¢, Generation/ovaluation of technologies
o, linformat:ion areumitlation and analysis of
improved farm systhem
e. Re-ovaluabion of techuology and dissemination via
extension
C. Tntroduce the Diagaosis and Design Method (D&DM) &and explain
L. Objectives of maethod and design criteria
2. lUse as iterative desipn aned implementation process

3. Proecedural steps:

a.  Desecripbion


http:mel:.h.id

b, Diagr sis
C. Technology design
d. Implementation planning

3. Relationship to farming systems approach
[llustrate the D&D method by presenting a case study

directed at improving an existing Pakistani tree/farm
systemn.
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+ ILLUSTRATIVE TOPICS FOLk TERM PAPERS AND SPECIAL PROJECTS '

Describe agroforestry systems practiced in your home district
and suggest alternative field crops or trees which might improve
the system. If agroforestry is not common in your home district,
describe systems which might be introduced and technical and/or
economic barriers to doing so.

Review litsrature in the FFI library on nitrogen fixing trees
and indicate which would be suitable for the various provinces.
Compare the N-fixing species wilh local "fast" growing and/or
more commercially valuable species in terms of fuel and fodder.
Discuss applications to local farms and identify "trade-offs”.

Review the the biological and conmercial bases for laec or

silk production and determine 1f these products are potentially
feasible for asroforestry systems in students’ home province.
Describe the technical skills and level of investment required by
a farmer beginning such production.

Visit a nearby urban market and survey commercial sales of
firewoond. Sawmple the costs and volumes/weights of firewood
being =suld by specics.  Based on published BTU values and
weighted averages compare the cost of energy supplied with wood
with that supplied by keruvusene and electricity in the same area,

Review selected agroforestry systems involving both plants
and animals and identify the role of the animal in terms of bio-
and energy conversion and economic function.

Design an agroforestry system to maximize fodder production on
saline soils.
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SYLLABUS

ENERGY AS A FOREST PRODUCT

THE ROLE OF WOOD IN NATIONAL, REGIONAL, AND LOCAL ENERGY
BUDGETS.

A. Assessment of wood based energy use
1. Domestic use

4. Per-household consumption
b. Relationship to status of household

2. Industrial use

a. Within system energy recovery
b. Market fuel

B. Inventory methods for determining wood fuel supplies
(See: Bethel et al - Energy from Wood)

C. Comparison between point and non-point energy sources

1. Point sources

a. Mines

b. 0il and gas wells

c. Ports '

d. lydro-clectric danms

€. Nuclear power plants
2, Non-pouint sources

a. Foresls

b. Farms

C. Municipul sewage and wasle disposal sites
3. Comparison of Lhe logistics of distribution

D. Alternative sources of cnergy

E. Alternative uses of wood
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II. DEVELOPING AN ENERGY BUDGET

A. Unit
[Note:
(1983)]

s of measure and conversion
See Tillman (1978) and de Montalembert and Clement

B. Tree materials balance

[Note:
(1981))

See Bethel et al (1979), Koch (1972), and Tillman et al

C. Forest materials balance

III. WOOD AS A FUEL

A. Forms of wood based fuel

1.
2.
3.
q.

B. Heat

Solid wood

Charcoal

Wocd gas

Liquified wood

of combustion of wood fuels

Definition: Heat of combustion is the quantity of

heat evolved by the complete combustion of a unit mass
of substance in an enclosure of constant volume. As
used in this course, it is the total amount of hLcat
obtainable from oven dry material, allowing no deduc-—
tions for heat losses. The heat of combustion is
typically referred Lo in the literature as the higher
heating value.

The processes of combustion
[Note: See Koch (1972)]

Heating and drying

Solid particle Pyrolysis

Gas phase Pyrolysis and oxidation
Char oxidation

Qo

Factors influencing the difference between HHV and LHV

Enthalpy of the fuel
Moisture content of the fuel
Level of excess air employed
Final stack temperature

Qan op
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4. Wodd fuels and components
[Note: See Koch (1972)]

Resin

Charcoal

. Wood gas

. Methanol

. Decay resistant knots
. Needles

. Mixed bark

h. Steunwood

i. Tops

J.- 0ld Cones

k. Kraft black liquor
1. Hogged fuel

K=o AaeoCTD

2. Competitive fossil fuels
[Note: See Tillmaa (1978) and de Montalembert and

Clement (1983)]

Bitum:.nous coal
Anthracite coal
Petroleum
Natural pgas

c.CcTe

3. Other biomass fuels
[Note: Sce Tillman (1978)]

Raw sewnge
Sewage sludge
Animal wustle
Bagasase

Rice hulls
Rice stiraw

-0 Accoce

IV. Wood fuel utilization
[Note: See Bethel et al (1979)]

A. Favorable factors influencing the use of wood as a fuel
1. Burns without major toxic emissions
2. Widely distributed geographically

3. Can be used as a fuel in solid, liquid, or gaseous
form

4., A feasible way of using solar energy as an energy
sourcce on a on a large scale

Maintains product flexibility from forest systems

3]



(8]
(5% ]

6. Provides a convenient way of storing energy for futu
use

7. Forest fuels are renewable
B. Unfavorable factors influencing the use of wood as a fuel

1. Wood has a low heat value to weight ratio as comparec
with fossil fuels :

2. Wood has a substantial moisture content as it comes
from the foredt

3. Geographical dispersion makes collection expensive

4. Wood emits moderate quantities of particulates and
water vapor under usual combustion conditions

C. Domestic use of wood as a fuel
l. Efficient stove design

2. Cultural preferences for fuel form, e.g., solid
wood vs charcoal

D. Industrial use
l. Heating and drying
2. Steel manufacture
3. Lime kilns
4. Electriéal generation
5. Co—generation

B. Sources of wood fuel
[Note: See Bethel et al (1979) and Tillman (1978)]

l. Industrial residues

2. Logging residues

3. Forest residues

4. Exploitation of natural forests

5. Production on managed forests
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V. PRODUCTION OF DERIVATIVE WOOD FUELS

A. Charcoal
[Note: See de Montalembert and Clement (1983 and Mayer

(1974) ]
l. Conversion of wood into charcoal

a. Drying
b. Heating
c. Carbonization or pyrolysis

2. Charcoal properties

Yield

Specific gravity
Volatile matter
Fixed carbon content
Calorific value

Ash content

Minor elements

Q0D A0CD

3. Charcoal production processes

Pit charcoal

Metal kilns

Brick kilns
Carbonization schedules
Carbonization control

cCca0noop

B. Wood Gasification
[Note: Sce Tillman (1978))

1. Gasification involves producing a low or medium BTU
gas by pyrolysis plus water—gas shift reactions

2. Gasification reactors
a. Fixed
b. Entruined
c. Fluidized bed

3. Wood gasification reactions

C. Wood liquification (See: Tillman -
[Note: See Tillman (1978)]

l. liquification is the conversion of wood Lo liquid
fuel

2. Formws of wood based liquid fuel

a. Methanol
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b. Heavy oil
c. Light oil

D. Comparison of the fuel values of wood, gas, and methane

VI. THE COST OF WOOD FUEL
A. Assignment of residue costs
B. Wood production costs
C. Harvesting costs
D. Transportation costs

E. Processing costs

VII. Marketing wood fuel
A. Non-market industrial use
B. Non-market dowestic use
C. Urban fuel markets
D. Rural fuel markets
E. Fuel prices and pricing policy

F. Fuel and forest welfare



58

TEXTS AND REFERENCES

Bethel, J.S., et al.1979. Energy from Wood. (A Report to the Office
of Technology Assessment, Congress of the United States).
Government Printing Office, Washington, DC.

de Montalembert, M.R. and J. Clement. 1983. Fuelwood Supplies in_ the
Developing Countries. (Forestry Paper #42). Food and Agri-
culture Organization of the United Nations, Rome.

Koch, P. 1972. Utilization of the Southern Pines. (Agriculture
Handbook No. 420 Vol. I). USDA, Forest Service,Government
Printing Office, Washington, DC

Mayer, Andre. 1974. Charcoal. Food and Agriculture Organization of
the United Nations, Rome.

Tillman, D.A., A.J. Rossi and W.D. Kitto. 1981. Wood Combustion:
Principles, Processes, and Economics. Academic Press, New York

Tillman, D.A. 1978. Wood As An Energy Resource. Academic Press,
New York.

RECOMMENDED

Anderson,L.L. and D.A. Tillman. (1877). Fuels From Waste. Academic
Press, New York.

Bethel, J.S. 1977. Wood For Fuel in A Tropical Forest Utilization
System. (Contribution No. 27). Institute of Forest Resources,
University of Washington, Seattle, WA.

Bethel, J.S., et al. 1976. The Potential of Ligno—-Cellulose Mater-
ial for the Production of Chemicals, Fuel, and Energy. Com-
m.ttee on Renewable Resources for Industrial Materials,
National Academy of Sciences, Washington, DC.

Brown, T. 1980. "Woced Combustion and Energy Value," 1980 Wood
Energy Conference, Seattle, Wa.

Directorate General of Energy Resources. 1984. Energy Year Book.
Ministry of Petroleum and Natural Resources, Government of
Pakistan, Islamabad.




59

FAO. 1985. Yearbook of Forest Products, 1972-1983. Food and Agri-
culture Organization of the United Nations, Rome.

FAO. 1983. Simple Technologies for Charcoal Making. Food and
Agriculture Organization of the United Nations, Rome.

FAO. 1978. Forestry for Local Community Development. Food and
Agriculture Organization of the United Nations, Rome.

Leach, Gerald. 1979. Residential Energy Use in Pakistan:
Highlights of the I979 Survey.

Masrur, Anwar. 1985. OQur Energy Resources and Farm Forestry. Foresl
Department, Government of the Punjab, Lahore.

National Planning Commission. 1982. The Sixth Five Year Plan:
National Energy Phase 1983-88. Government of Fakistan,

Islamabad.

Sheikh, Mahmood Iqbal and Mohammad Amjad. 1983. Prospects of Wood
Energy in Pakistan. Pakistan Forest Institute, Peshawar.




60

ILLUSTRATIVE TOPICS FOR TERM PAPERS AND SPECIAL PROJECTS

l. Develop an energy budget for a case-study village and
contiguous rural area.

2. Compare the cost per delivered calorie of solid wood fuel and
charcoal offered for sale at a case-study village market.

3. Compare Shisham, Chir pine and Acacia nilotica uas fuels.

4. Describe co-generation and evaluate it based upon solid wood
fuel as un integrualed energy source for a case-sludy village.

5. Develop and*propose 8@ methodology for estimating the
consumption of wood fuel in Pakistan.
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SYLLABUS

COMPUTATIONAL METHODS AND MODELS IN FORESTRY

This course introduces the stuaent to computers and their ap-
plications in the analysis of forestry data. The configuration and
functional organization of a computer system is explained. Emphasis is
on the use of microcomputer systems since these are generally more
useful than main frame systems in organizations as dispersed as forestry
organizations. Students are introduced to computer logic and to el-
ementary programming in the BASIC language. Software rackages useful in
forestry are discussed including spreadsheests, word processing, and data

base programs. Included too are presentations of the methods of systemns
analysis including linear programming with allocation and transpor-
tation models, simulation medels, and network models. The course is

presented using forestry applicaltions and examples.

AN INTRODUCTION TO COMPUTIONAL SYSTEMS
A. Electronic caleculators
B. Digital computers - the hardware
1. Input/output devices
2. Central processing unitsg
3. Storage systems
a. Internal memory
b. Disc storage
c. Tape storage
4. Output systems

a. Visual display (CRT, LCS)
h. Printers

C. Digital computers-the software

1. Internal software

( ROM)
2. External software - (RAM)

D. Computer Logic
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Algorithms
Flow charts and their use

STANDARD SOFTWARE PACKAGES AND THEIR USE

A,

B.

The use of pre-programmed analytical systems

The most important general purpose pre-programmed

analytical systems

1.

Spread sheets

a.

—
w7/

e Mmoo AR

The concept of the electronic work sheet

Cells and cell entries
Commands

Cell Ranges

FFormulas

Functions

Graphics

Output

Data bases

(ST e I o

The special uses of data bases
Organizing bodies of data
Computations

Display

Word processors

20 o
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T oo

Electronic processing of documents
Formatting

Input

Editing

Spelling

Addressing

Qutput

Statistical packagés

Input

Data manipulations
Statistics

Graphs and charts
Print outs

PROGRAMMING IN BASIC

A.

Program file management

1.

Directories
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5.
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Get/retrieve
Save

Display (list)
Print

Erasing a orogram

Programming statements

1. Let

2. Input
3. Delete
4. Remarks
5. List

6. End
Variables
1. Strings
2. Numbers

a. Scientific notation
b, Single precision
c. Double precision
d. Integers

Expressions and operators

1.
2.
3.

4,

Arithmetic operators
Relational operators
Logical operators

Functional operators

File operationg

1.

2.

I'ile names
Data files

a. Hequentianl files
b,  Iandom ancess files
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c. File protection

Loops

Decision statements, "if" and “on"

Sub-recutines and their uses; GOSUB, GOTO

OPERATIONS RESEARCH MODELS

A.

The tyvres of Operations Research models and their uses

1.

2.

In/entory

Replacement

Queing

Competitive strategies
Alloecation

Sequencing

Geal programming
Dynamic Programming
Network

Simulation

Linear programming

1.
2.

@]

Lirear programming as an optimization model

Definition of linear programming including its
limitat.inng

The kinds of linoar Programming problems

a Assignment

b. Transportation

¢, Simplex

Graphical solution to a simple linear Programming problen
Algabraic solution ko a simple linear Programming problem

Review of matrices and matrix manipulation

Examples of forestry applications of linear programming
with special reference to farm forestry examples
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The use of a packaged linear pProgramming algorithm
and pre-programmed package

Simulation

1.

2.

(o)

Simulation as a decision making model
rrocess descaription
Deterministic mcdels
Probabilistic models

a. Known probability distribution
b. Monte Carlo sampling

Examples of forestry applications of simulation modelsg
with special reference to farm forestry operations

The use of packaged simulation and pre-programmec
packages

Network models

1.
2.

PERT

Reference materials systems
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ILLUSTRATIVE TOPICS FOR TERM PAPERS AND SPECIAL PROJECTS

Develop a deterministic simulation model representative of
Hurries production including fuelwood and mine props as outp
Froduce a flow chart and a BASIC program for the model and a
sample run.

Develop an inventory model for the supply of planting stock
a farm forestry program from a nursery using Monte Carlo
Sampling.,  Program and run the model.

Design a database for farm forestry plantations in a forest
district.

Use linear programming to model a small farm. Limit the
model to four constraints and four activities. Demonstrate
solution algebraically and graphically.

Using a reference materials system (RMS), make a model of a
tfarm as a producer of food and fiber commodities.

uts,

1.0

the

small
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COURSE ANNOTATION

AN INTRODUCTION TO COMPUTATIONAL SYSTEMS

Explain and demonstrate the use of a basic electronic calculation
syatem heginning with an electronieo caleulator and moving to a mioro-
compiiter.  What, are the major components of a computer; i.e., Lhe lkey-
board for entering information into the system, the CPU with itg
internal ROM memory and its manipulative capability, the externdal
shorage devieces and methodology - including tapes and dises, and Lhe
ntpul devices both visual and printer.

The introduction should leave the student with some feesl for Lhe-
plea of a computer as a device Tor storing information and instruct.ion:s
For manipulating that information to achiecve the desired results and,
finally, Lo present the results in a form that is reasonably easy Lo
interpret,

An algorithm is an explicit set of instructions detailing the
steps by which a problem is to be solved. The student must understand
that, unlike an exercise in manual calculation, there is no placae for an
implicit, instruction in a computer algorithm. An example of a very
simple algorithm:

1. Select two numbers

ne

Place them in locations called "x" and "y"

3. Multiply the contents of "x" and "y" and place the produant
in a location called "2"

4, Display "zZ"
5. Print "Z2"
6. Stop

Molte that, algorthms can become more complex involving repetitive and
suceessive operations and intermediate results. They may involwve
decisions in whiceh one sed of instruetions is followed under one get, of
ciroumstances and another sel under a second set of clircumstances,

Kxamples of simple a’gorithms can be developed from such simp o

taorestry problems as caleulatimg the volume of a log or creating a gbapnd
table,

The: conventions of flow charts should be explained so that
alrorithms can be displaved in an easily understandable formn,
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II. STANDARD SOFTWEAR PACKAGES AND THEIR USE.

Many compubter programs are very long, elaborate, and comple:x. If
they are used frequently, they are often designed to be quite effiecient
in terms of the time required to run them and to obtain the results of
their use. Irf they represent genceral serviece data manipulation of a
kind that is likely to be engaged in by many people, the original
programmer may male them availlable Lo other users grabis or through
sale. This precludes the need for each usesr to "re-invent the wheel®
and duplicate the progromming. Such packaged programs may be quite
Jeneral, such as statistical packages that caleculate means and standard
deviations, malke least sogmre fits of regression linzcs or make an
analysis of wrariancea, or they mavy be quite sector specifiec, such as
Torest stand stwuiation modeis or sawmill yield computation models.
Packaged programs are often designed o be user friendly and can be used
27 fectively by poople who are nob knowledoable about creating their own
prosrans.

Stadiente shoald be introduced Lo somse standavd general purpose
pre-progranmed analoticeal sostens, includling spread sheebs, data bases,
vord processera. and gtaciatbionl packages, Lhat are adaptable to the
computer system avallabic to Chen, and 2iven "hands on” experience with
thelr use.

P

II1. PROGRAMMING TN BaSIC

The obdset, nt thiin portion of the course is not to producs a
sophisticarsi progeammer, bot o permit Che student to understand what
provramming ig all ohout and to get a feel for what hapoens when he uses
A paclkaged prosram. I, addition, he is given the capabilikty to produce
aoglaple special progroam For his own use. This portion of the course
should also lav the groundworle for future instruction in more elaborate
prograkming pevnaps ws iy other higher prograaming languages or machine
angnaaie,

The ecoursa shonid follow one of the many good BASIC texts plus
the instruction manual for the PASLC interpreter or compiler appropriate
Lo the computer svstom availlable Lo the course,

0. OFIEHAT o0 WD AR MDD

Operations rescarch methods have been developed for the most part
during the past forty somes., Thoer v e foumil B b very useful in
suiding manasers Lo the making of rational decisions. In £encral they
portray e operabion Feins managed in oover simplified terms, bub if the
imporsant Caetons Lo e et idderoed are inciaded and bBheir inber -
relationsbiiys properls defined these models can be wvery userful in
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decision making. They permit the manager to assess the consequences of
diTrerent decisions without aczually conducting the operation; thus,
ey 3ave the Lime and money invelved in achbuarly doing the operat.ion in
a nuamber ot ditferent ways,  Most real world operations are guite cowme
e and operations research models cannot portray them in all detnails.
it 1L were possible to do this, it probably would not. be worthwhile. It
i important to define the madel in terms of bhe desision poiats that
e read and operative and bto realize its limitations.

The various kinds of operations research models should be
roewlewiad 5o Lhat Lhey can be conmpared and evaluated for forestry
arpliecations. The opervations research models that have been most widely
el in Forestry have been Lhe [inear programming and simulation models.,
Duovamie programming, dgoal programming, and nebwork mndels have been used
avowell, but, less frequently, and the others rather rarely up to this
Loldes,

Linear programming is presented as an optimization model in
cither a maximization or minimization mode. A very simple allocatinn
an he set up invelving a 4 » 4 square matrix. The problem can he
sodweal graphically with ease yielding 2 maximum or minimum solution.

The: siane problem can be solved algabraically.

i}

The students should then be led through some of the ccuventional
computational algorithms, such as the "stepping stone” method and the
"northwest corner method”.  7The Bethel and larrell paper provides a step
by step desceription of a manual solution o a transportation model and o
situmpler model of about the lavgest size one smuld want to do manually.
The simpley example 1s an adaptation of Lhe classical "nut mix” problen
af Charnees, Cooper and. Henderson to the scheduling of products throwesh
o hardwood plywood factory.

Pre-programmed linear prog-amming packages then permit the
shavients to formulate much larger problems than are feasible for manual
coluticon and bo run them on —whe computer. Some of the examples of the
vsee of Linear nrogramning in the management of forestrv enterprises
ot o be studied in some detail and some run through the computor
prodram to duplicate the solution.

A very simple determivistic simulation model can be devised,
portrayed manually, and solved using small programmable calculators.
cape based upon an assumed height/ diameter and form class relationship
o Lrees ean be easily devised and run for a variety of growth rates.
Thvie model can then be converbed to a probabilistic model by adding the
b ion o a variance to the height/diameter relationship and ubilizging o
canddiom number generatoc.

Where the nature of inter- ractor relationships cannot be
cepressed precisely in mathematical terms, the use of Monte Carlo
wmethods of sampling can be introduced,

Fre-programmed simulation models dealing with specific forestry
applicalions can be obtained and run as laboratory examples. Students


http:a:-:l.Ds

should become awarse of some of the more important large- scale forest:

simulation vrogramns.

-

Most network models applied to forestry are relatively simple ¢
examples of FERT, Critical Path (CPM), and EMS can be presented and r

BEST AVAILABLE DOCUMENT
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SYLLABUS

RURAL SOCIOLOGY

This course is constructed on the assumption that the
field of rural sociology is of direct relevance to the practice
of social forestry, espccially to farm and energy forestry and
community forestry. It is assumed, that is, that rural '
sociology represents neither an “add-on" nor "window-dressing”
in the forestry curriculum, but that it is every bit as integral
t.o the curriculum as such non--forest fields as, for example,
statistics or computer science. In saying this, it should be
pointed out. that rural sociology is by both its areal focus
(rural parts of the developing world) and topical focus
(development and modernization) far more relevant to the
soncerns of forestry than is the field of sociology per se,
which is more oriented towards urban areas, the developed
nationg, and theory.

The direct aim of this course is to acquaint the M. Sc.
level forestry student with discrete areas of research in rural
sociology and anthropology that are likely to be relevant to the
work that he engages in after graduating from the PFI. The
intention is to give the student a sufficient introduction to
pach area so that he can employ the research principles involved
in his work or, at a minimum, so that he will understand where
they could be employed and will be able to summon specialists in
these fields as required.

OVERVIEW OF THE COURSE AND OF RURAL SOCIOLOGY

A. The type of technology available to a society
affects the ways that it utilizes its natural
resources.

B. The type of social structure that a society has also
affects the way it uses its natural resources.

C. Societies in the developed western world tend to
perceive man as 11 opposition to nature, while
societies in the .ess developed third world tend Lo
perceive of man as a part of nature.
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RESEARCH METHODS
A. Rapid Rural Appraisal

1. Most development officials visit the rural areas
as ‘tourists’,

2. Their visits are biased in terms of where they
go, when they go, what they see, and with whom
they talk.

3. Thesc biases can be offset by taking more time,
leaving the roads and vip treatment behind,
listening instead of talking, ectc.

B. Surveys

1. Burveys typically face problems of logisties,
mobility of respondents, lack of knowledgr of
ages and dates, and reluctance to give personal
information.

2.  Theso problems can be solved by the following
means :
a. Studying a single community intensively, as
opposed to a broad region superficially;
b. Tlsing written records, sibling order, and
peer grouping to caleulate ages;
¢. Using data from one informant as a cross-—
check on the data from anocther;
d. Using villagers as ovposed Lo outsiders as
interviewvers; and
e. Compensatin;” .11 respondents with small
Iifts, :
3. Agricultural Surveys

a. Brief informal surveys can vield data that
are as reliable, or even more reliable, than
those obtained from formal questionnaire
surveys.

b. The first step involves studying secondary
data, isolating the problem Aareas, and formu-
ITating questions for the farmeor.

e. The second step involves holding a conversa-
tion with the farmer in an innformal way in a
relaxed, natural sething.

RURAL S0CIAL STRUCTURE
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Gender

1.

Women’s work does not necessarily decline as
housechnld income rises.

Increased agricultural yields may result in a
decline or rise in the amount of women’s work.

Rural Pakistani women in general have a low self-
image.

Increasing specialization and mechanization of
agriculture has led to a smaller role for women
in agriculture.

Despite this smaller role, women still par-
ticipate in major agricultural decision-making.

Demography

1.

In systems of agriculture employing draught
animals, the cultivable area usually is limited
by the need to fallow most land for grazing.

Farmers will nnt plantk fodder crops until popu-
lation/land pressure eliminates sources of
natural fodder.

Intensification of agricultural practices - e.g.,
irrigation - usually causes output per unit of
area to rise, but output per unit of labor may
drop.

Farmers usually are aware of techniques for
intensifying agriculture but do nobk use them -
because they cause output per unit of labor to

drop - until population/land pressure forces them
to.

Politics

1.

The attempt to build a government road into the
Waigal valley provides insight into the politiecal
structure of its inhabitants.

The road was seen by each man of influence in the
valley as an opportunity to increase his power
and diminish the power of his rivals.

Men supported or opposed the plans Lo build the
road, accordingly, based entirely on whether
their rivals opprosed or supported it, respec-
tively.
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RURAL BELIEF SYSTEMS

‘A.

B.

Folk Views

1.

A symbolic analysis of the indigenous agronomy of
the Punjab reveals it to be systemic, coherent,
and empirically based.

Punjabi farmers analyze crop growth in terms of a
umoral system of hot and cold (referring to the
expenditure and conservation of energy, respec -
tively) and wet and dry (referring to the recep
tivity and resistance of matter, respectively).

They view traditional crop varieties es being
cooler and wetter, compared with new high-
vielding varicties, which they view as hotter and
dryer.

Therefore, emphasizing cool and wet qualities in
development inputs is likely to increase the re-
ceptivity of farmers to them,

Religious Views

1.

Perspectives from the Holy Quran and Bible

a. Holy Quran

1) There are references in the Holy Quran t.o
the flowing of irrigation water under-
ground, to the sacredness and blessedness
of trees, and to the growing of trees in
enclosaed gardens. ,

2) These references reflect the ecological
context in which Islam developed, namely
ia a desert environment.

'b. Holy Bible

1) Every image or metaphor in the old testa-
ment storyof the Garden of Lden must have
some basis in the factual life of the an-
cient world.

2) The story of the Garden of Eden is basic-
ally a story about plant life.

a) It probably was a jungle in ancient
[India.

b) The story of the Garden reflects the
dangers of poisonous fruit and snakes
in the jungle.

o) Man’s departure from I'den probably
rerresent,s a migration from the
Jungles of ancient India to the
deserts and swamps of the Euphral.uu
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Delta, and a change from gathering
wild fruits to growing food crops,

Functional Analyses

a.

v}

The Hindu institution of sacred cattle should
be studied not as a dysfunctional super-
stition, but as a functional adaptation to
the environment.

The economic benefits of the cattle include:
milk, drought power in agriculture, dung for
fuel, meat and skins for non-Hindus, and even
nonworking and nonlactating animals can pro-
vide male calves.

The cattle feed on agricultural by-products
and scattered grasses that would otherwise
not be utiligzed.

Because of their sacred status, cattle be-
longing to the poor ecan graze on the lands of
the rich with impunity.

While slaughtering igs banned, farmers in fact
still cull their herds through selective
starving/neglecting of their animals.

Scientific Views

L.

Tree Species

a.

There is a debate in the subcontinent over
whether the large-scale planting of Eucalypts
is damaging to the environmnent or not.

The empirical data available do not substan-
tiate any of nine separate criticisms
commonly made of Eucalypts.

Where proper land and water surveys are car-
ried out, and suitable Eucalypt species are
selected and matched to the sites, no eco-
logical damage will result from their plant-
ing.

Reforestation

Reforostation/afforestation of open lands
causes the water table to drop.
Reforestation causes a decrease in stream
flows, especially during the dry season.
Reforestation cannot prevent flooding over
large river basins, as itg impact on storm
flows is localized,

One proven benefifr of ref restation is to
reduce erosion and sedimentation, providing
Lhat roads and firebreaks (etc.) are care-
fully engineered so as to minimize their
negative impactsg,
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RURAL, ECONOMICS

A.

C.

Adaptation

1.

IF'loods are beneficial or destructive depending
not only upcn their height, but also their timing
and duration.

Farmers adapt to the possibility of destructive
floods through intercropping and risk minimizing
strategies.

Risk Taking

1.

‘)
'

o

Village institutions are resistant to change be--
cause they have proven to be successful and
because they form the constituent parts of a
single system.

The question remains as to whether subsistence
farmer: are responsive to economic opportunities.

We must recognivze that all peasant farmers have
Lo deal with critical variation in yields, costs,
and market. prices,

Peasants accept innovation only when the expected
increase in yield exceeds the expected increase
in costs, and wiio ., they are assured of at least.
meeting their subsistence needs.

Resistance tto innovation is reinforced by a con-
concentration on food crops, the nonavailability
of other food sources, and high interest rates.

Development planners should provide more informa-
tion on the new technologies and on the average
yields to be expected, they should increase the
dependability of the new technologies and provide
some form of risk insurance.

Innovalion

The general view of traditional agriculture is
that it is nzcessarily very conservative.

In fact, peasant farmers do not act uniformly,
each one makes his own decisions.

Also, while they avoid risk-taking, they do not
avoirl nxperimentation.
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4. Experimentation with crops, techniques, and even
institutions is the rule in traditional agricul-
ture.

5. Traditionalism is not, therefore, an obstacle to
change.

Intensification and Investment

1. Little under systems of extensive, long fallow
cultivation.

2. Under these systems, there are lengthy ‘dead
seasons’ every year in which there 1s no agri-
cultural work.

3. Intensification of cultivation techniques raises
labor requirements and may eliminate the ‘dead
seasons.’

4. During intensification, the labor inputs required
increase at a faster rate than the increase in
outouts.,

o

Farmers adhere to traditional agricultural tech-
niques for economic reasons, nobt ignorance.,

6. There are often rational grounds for rejecting
new intensive agricultural techniques, namely
that. the increased yield is not in proportion to
the inereased labor,

7. In fact, there is often no genuine economic in-
centive to intensify agricultural labor.

VI. RURAL RESOURCE MANAGEMENT

A.

ECOLOGY
1. The Relationship Between Man and Vegetation

A. The use of fire in shifting cultivation
causes forest to succeed to grassland
suceession, which can only be cultivated by
more intensive agricultural techniques.

b. Fire is also used to manage grazing lands.

¢c. The use of fire for these purposes has led to
forest-grassland succession (and in some
cases desertification) all over the world.

d. Some tropical grasslands may be natural, how-
vver, as opposed to man-made.
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e. Religious beliefs are responsible for preser-
ving many of the few remaining patches of
forest in the tropical grassland regions.

The Relationship Between Man and Animals

a. The natural vegetation of India has been
Ireatly alferved by the use of fire in shift -
ing cultaivation.

b. The resultant savanna forest is an ideal
habitat for gaur.

¢. Hence, man and gaur live in a symbiotic rela-
tionship.

d. The gaur population in India has also been
protected by tne concentration of the human
population in villages and by the existence
of religious taboos on meat consumption.

The Relationship Between Human Groups

a. The relations between different tribes can he
analyzed using niche theory from ecology.

b. The institution of men’s houses in Pathan
society demands that they produce an agricul-
tural surplus.

¢. The Pathans are accordingly restricted to the
lower elevations of Swat valley, where
double-cropping is possible.

d. The Pathans therefore allow Kohistani
farmers-herders to exploit the higher
elevations of the valley where double-
cropping is not possible.

e They also allow Gujar herders to seasonally
exploit nonaranle land in the lower part of
the valley.

f. Thus, different ethnic groups can occupy the
same area only if they exploit different
niches within it.

B. Organization - Irrigation

1.

Pakistan has the largest integrated system of
irrigation in the world, but its efficiency of
use and productivity are very low.

All of the development projects designed to
remedy this situation have ignored the s0cial,
cultural, and economic contexts of irr ' gation.

A mgjor source of the technical problems with
Pakistan’s irrigation system is poor management
at the local level - and this has a social
origin.
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The Punjabi (e.g.) value of izzat encourages
social conflict, not the cooperation that is
necessary to efficient community management of
irrigation.

C. Polities - Forests

1.

Intra-Village Issues

a. Different classes of households use different
tyres and sources of fuel.

b. It is only the most economically and socially

disadvantaged househonlds that must purchase

fuel from the marketplace. _ ,

With modernization and development, tradi-

tional exploitative relationships of a feudal

and patriarchal sort are being replaced by
exploitative relationships ofa direct and un-—

Qualified sort.

d. As a result of these changes, the avail-
ability of crop residues to the poor for fuel
is declining.

e, "Apolitical” development analyses, which
focus on aggregate energy supply and demand,
ignore the fact that the distribution of
rural energy supplies is not in fact equi-
table and are, therefore, inimical to the
interests of the rural poor.

Q

Village-State Issues

a. The cooperative relations between the forest
department and commercial timber merchants
contrast with adversarial relations between
the forest department and the rural poor.

b. Local elites break the forest laws to make

money, and they protect themselves by means

of "gratuities” to the officials concerned.

The rural poor must often break the forest

laws just to fulfill subsistence needs, but

they too must protect themselves by means of

"gratuities. " :

(9]

D. Tenure - General

1.

In long fallow systems of cultivation, all mem-
bers of Lhe tribe have deneral rights to its
territory, and each family has specific use
rights to certain parts of the territory.

Und~r both short and long fallow systems of
cultivation, fallowed land is usually free for
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grazing. but this becomes a source of conflict as
population increases and agriculture intensifies.

So-called ‘feudal landlords’ usually do not
own the land, they just own the right to colleet.
taxes and pgovern the farmers.

Colonial governments created problems by mis-
perceiving thz administrative rights of tribal
chiefs and feadal lords as proprietary right:;.

Tenure - Communal

1.

Problems

a. The so-called tragedy of the commons is based
on the general law that the individual will
overexploit. the commons because the benefils
of Lhis to him exceed the costs: but when
everyone does it, the costs to sociely as a
whole oxceed the benefits.

b. The only way to deal with this law is fo,
soelety tn coerce the individual.

c. This concept applies not just to land use bul
to all areas of human behavior, including
family planning.

Benefits

a. The birth-survival ratios and the returns per
animal -rupee are higher in traditional trihal
areas than in .udernizing areas.

b. The institution of closing periods in the
traditional areas givoes vegetation a chance
Lo recover after each period of grazing.

¢. The emphasis on goats (for subsistence) in
the vraditional areas is easier on the ranfes
than the emphasis on sheep (for market) in
the modernizing areas.

d. The heavier consumpticn of livestock in the
Leaditiional arcas for taxes wnd ceremonial
purposes keeps herd densities low.

Chang=:

a. The advantage of livestock in this arid
region is that they are mobile and thus less
susceptible to the adverse impe-t of local-
izec droughts.

b. In order 1o ensure the unrestricted mobility
of livestock, common ownership of rangeler
developend.,

c. Under government. land reform, this system of
ownership and the traditional system of re-
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source management that accompanied it were
eliminated.

This has led to overexploitation and deterio-
ration in the quality of the ranges, and to a
concentration of holdings among the wealthy.
Another consequence has been a reduction in
the size of herds, hence raising costs and
reducing this region’s comparative advantage
in animal husbandry.

VII. MODERNIZATION AND DEVELOPMENT

A. Problems With Progress

1.

General .

a.

The costs of Jjoining the world economy may
exceed the benafits for many tribal and
peasant peoples.

A rise in the economic standard of living is
often accompanied by a decline in the quality
of living.

Development of the economy can promote such
diseases as hypertension, and development of
the environment can promote such diseases as
malaria and schistosomiasis.

The change in diet that accompanies moder-
nization usually results in a lowering of nu-
tritional standards, and an increase in such
diet-related diseases as dental caries.

The introduction of new technology, higher
rates of consumption, lower rates of mor-
tality, and the elimination of traditional
controls disrupt the traditional balance be-
tween population and natural resources.

Subcontineut

a.

Reactions to Innovation

1) Villagers will reject any innovation that
makes them look prosperous, because that
makes their neighbors jealous and at-
t.racts the attention of unscrupulous
officials.

a) Accordingly, the villagers like
shabby walls and old clothes as a
means of disguising their wealth.

b) If they are coerced into accepting an
innovation, they will reject it as
soon as the coercer leaves the vil-
lage.

2) Their experience is that all outsiders
who come to their village desire only to
cheat themn.
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b. Change produces stress
1) Modernization requires a transition from:

a) A monsoon cycle to an irrigated agri-
cultural eycle;

b) The idea of propitiating nature tn»
controlling nature;

¢) The joint family to the nuclear fam-
ily;

d) The valuation of large families t.o
family planning; and

e; Irom the image of the leader as arlvo-
ate to the leader as organizer.

2) The aspects of village life most vulner-

able to stress and change are:

a; The close relations of the family;

b} The orientation towards community as
opposed to self;

c) The traditional class structure;

d) The traditional authority of the vil-
lage elders; and

e) The traditional position of women.

Agricultural Development

1. The Green Revolution has produced more food 1n
Kerala, but it has not met human needs.

2. The rural poor can be fed only by increasing the
use of labor in agriculture, whereas current
trends are in the opposite direction.

3. The argument is made against land reform, that it
would result in uneconomical fragmentation of
land, is belied by the fact that small plots are
usually more productive than large ones.

Ad Hoe Solutions

1. This case study illustrates the dangef& of trying
to come up with a developmental solution too
quickly, of the over fascination with technology,
and of the expectation Ffailure.

2. But even technological success can result in
socio-political disaster.

W

One-shotl. infusions of ‘help’ to the villages are
not likely to do much good, and they are very
likely to do some harm.

SOCIOLOGICAL FOERESTRY

A.

Traditional Farm Forestry



The main constraints to farm forestry have been
assumed to be lack of seedlings and technical
knowleddge, ignoring such issues as land tenure,
the size of holdings, availability of labor, and
SO on.

The size of home gardens in Kerala is declining,
as is the number of different tree species
planted in them; but Lhe cropping intensity and
density is inecreasing, as is the proportion of
multiple-purpose species planted.

However, where agriculbure is greatly intensify-
ing, with heavy capital inputs, the value of even
multiple purpose brees Lo being eclipsed by food
crops and they are being cut down.

A transition is taking place from intensively
managed and home gardens of miltiple purpose tree
species Lo intensively managed commercial farms -
which are neither ecologically stable, nor
socially or economically desirable.

Social forestry programs should be used to
improve the traditional home Fardens and protect
them from the vagaries of the marketplace; cur-
rent programs view trees in isolation and S0
cannot. do this.

Bocinlogical Issues

1.

Farmers living at poverty levels cannot be
expected Lo cooperate with, much less make
sacrifices for, development programs.

The involvement of village women, who are primar-
ily responsible for gathering and using fuelwood,
has been a major factor in the success of some
community forestry programs.

Many community torestry projects, however, have
been primarily commercial, benefitting bthe large
farmers and the papaer/pulp/pole industries.

The key to successful community forestry projects
is a bottom-up design, looal participation, and a
focus not on the number of trees planted but on
the welfare of the people.

Even where troes have been a free good in the
past, villagers see them as a valuable enough re-
source that they are usually willing to devote
land, labor and capital to their cultivation.
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a. However, land, labor, and water are still
scarce resources for which any afforestation
scheme must compete.

b. Consideration also must be given to how any
afforestation scheme will both affect and be
affected by local socio-economic stratifica-
tion.

A new type of training for foresters is needed to
enable them to deal with these sorts of issues.

Sociological Innuts

1.

In Project. Design

a. Past agroforestry projects failed because
they focussed on state land and marginal’
land, selected fruit trees and slow growing
species, used poor nursery techniques, and
funneled all funds through the government.

b. What is 1ceded is a focus on economics not
eco’logy, involving the concept of cash crop-
ping wood, within the context of existing
systems of land use and tenure.

c. This project focussed on intercropped fast-
groving wood trees, plantea through formal
contract with the farmers, going through Non-
Governmental Organizations (NGO) and local
motivators not the government - and it wes
highly successful.

In Farm Trials

a. Existing agricultural systems are time-
testted, and farmers will not change them
unless they can be sure that the replacement
is not risky.

b. Scientists and extension workers tend to work
with elite male farmers living in prosperous
villages near roads.

c. The farmer is the local expert and he should
be the teacher, while the visiting scientist
should be the student. ,

d. It is ecasier to adapt a new technology to a
complex farming system, than to try to per -
suade the farmers to adapt their system ton
the new technology.

In Mid-Projeoc

a. This proﬁéct planted trees on shamlat lands
in Azed Kashmir, in the expectation that they
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would largely benefit the community’s smaller
farmers.

In fact, while the shamlat land was de Jjure
community land, it was de facto controlled by
the wealthiest families in the community, who
thus reaped all of the benefits.

The small farmers were the most willing to
use some of their own funds to participate in
the project, but they worried that they might
lose their lands to the forest department.
The wealthy farmers did not worry that they
would lose their lands to the Zovernment, but
they were the least willing to use any of
Eheir own funds to participate.

The first lesson of the project is that
formal legal land regulaltions cannot be
assumed to reflect reality.

The second lesson is that a written contract
is needed between the forest department and
each farmer participating in such a project.
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ILLUSTRATIVE TOPICS FOR TERM PAFERS AND SPECIAL PROJECTS

Fach student will carry out the following three field exer—
cises, in the context of, and in fulfillment of course require-
ments for, ‘Farm and Inergy Forestry Management,.’

1. Interview a farmer (or group of farmers) on his attitudes
regarding the impact of trees on the growth of food crops; and
then write up in ecoherent fashion, utilizing local terms where
appropriate, and including your explanation of why the farmer
believes what he believes.

2. Map oul the location of every tree growing on a small farm,
then interview the farm owner regarding why and when esach tree
(or grove) was planted, where the planting stock came from,
and what the tree has been used for since - then write up in
coherent. fashion.

3. Follow one working farmer (not non-working landlord) around
his farm from dawn until dusk and make a record of cach type
of worlr that the farmer does, and how long (in minutes/hours)
he devotes to it; then write up in eoherent fashion, including
your description of any difficulties that you encountered in
carrying this out.
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COURSE ANNOTATION

I. INTRODUCTION

The aim of this course is not to give the student an ‘over-
view’ of all aspects of this field, or of the fruits of its prac-
tice in all parts of the world. Such an aim would be practical
only if this course were the first in a series of courses available
in this subject area, or if its aim was to contribute to the
student’s "liberal arts’ background.

However, =ince this 1is the only course in sociology, rural
sociology, or anthropology that the student will receive, and since
the course (like the degree program itself) is service-oriented,
the aim of the course must be to provide the student with concrete
examples of the ways in which this field of study will help him to
practice his profession.

11. STRUCTURE AND CONTENT OF THE COURSE

These aims are best attained by presenting the student with
case studies of recent rescarch in this field. Each case study
presented will illustrate the current state of research in a
particular problem area, illustrated by tne use of descriptive data
from a specific rural area.

It would have been ideal if all or most of the problem areas
in these case studies involved forestry. Unfortunately, this is
not the case, due to the rarity of such studies (which, in turn, is
due to the relative recency of collaboration between forestry and
rural sociology). It was, howeyer, possible to include a few case
studies on forestry, and quite a few on the related fields of rural
economics, ecology, and resource management.

It would also have been ideal if all of these case studies
wvere Jocated in Pakistan, given that rural sociology is a locale-
specific science. The socio-cultural factors that affect forestry
in rural Pakistan are very different from those affecting forestry
in rural Tanzania (e.g.), and so the content of a course on rural
sociology in the former must be (at least in large part) specific
to 1its own socio-cultural context. Again., unfortunately, it was
not possible to completely recalize this ideal (due, again, to the
recency of this ficld of study in Pakistan). However, althouvgh it
vas necessary to take many studies from outside of Pakistan, it was
possible to 1imit most of them to the countries bordering Pakistan,
thereby ensuring the relevance and intelligibility of the case
studies to the Pakistani student. (In a few cases, the focus on
the subcontinent was relaxed in order to include unusually in-
fluential studies from elsewhere in the world.)



Among the studies Crom within Pakiskan, an unusually large
number concern frontier areas and the tribal peoples. This is not
the function of a desire to focus the course on these areas or
peoples, but simply reflects the fact Lhat an unusually large
number of the rural sociolegists and anthropologists who have
vorked in Pakistan have studied frontier tribal groups.

[IL. THE LECTURISS AND WEADINGS

The course containg o Lotal of 387 diserete lecture topics,
Lo which a total of 45 claussroom hours have been allocated, for a
total of 75 marks. The lecture topies are arranged in such a way
as ko provide a logical introduntion to the field of rural sociol -
ofy. Thus, Jjust. as research begins with methodology, so will this
be Lhe subieect of the first lectures (following a brief intro-
duction to the course and Lhen the tield). The succeeding lectures
will deal with the general Lopics of rural social structure and
belief systems, proceeding Lhen to Lopics of greater relevance to
foresters, rural ecconomic: and resourvee management, and then
finishing with those Lopics of most. imuediate relevance, moderni-
zation/development and sociological forestry.

Kach problem area or case study will be introducced to the
student by the teacher wilh a 5-10 minube lecture on the general
theory that applies to this area. The teacher will then devote the
remaining and major part of that lecture to a discussion of the one
or more required readings for that topie. As many as possible of
Lhe readings ave Laken from recenlly published, peer reviewed jour-
nals or books - and, consequently, they can be taken to represent
the state-of-the-art in research in this field. One Or more
recommended readings - which explore the ethnography or theory in
sreater detail - are also listed for most of the problem areas.

Iv. COURSE DEVELOPMENT

The lecture topices and readings Lhat have been selected for
this course are the most relevant and timely that are now avail -
ahle. However, this does nol mean Lhal, Lhey will st111 be the ot
relevant and timely in bLen years, Five years, or even one year From
now. As the topical Toci ot the Cicld change and, in particular,
as case studies and readings Lhal are more directly relevant
(whether in topical focus or geographical area) to the concerns of
this ecourse appear, they <should be incorporated into it - throusgh
exeising material that has become comparatively less relevant.  For
example, on the topic of ‘Adaptation’ (Part V. 1), if a case study
is published nexl. year Lhal. details the indigenous ways in which
peasants adapt to Lhe threat of flooding to tree plantings in the
Pundab, then that, study should definitely be added to this
eurriculum - with the current caue study on adaptation to the
“Lhreat of flooding to food crops in Bangladesh being either Jd opped
or made into a recommended reading.  The individual ease studies or
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readings in this curriculum should not be inviolate, therefore.
They should be susceptible to replacement. in accordance with the
development of the field.

V. OUTLINE OF LECTURES

A.

Overview of the Course and Rural sociology (2 hours)

Required Reading: “Cultural Differences in the Inter-
pretation of Natural Resources." In Thomas (1956),
pp. 93 - 102,

Research Methods

P

Rapid Rural Appraisal (1 hour)
Required Reading: Chambers (1979).
2. Surveys (1 hour)

Reguired Reading: "Truths and Untruths in Village
Haiti: An Experiment in Third World Survey
Research.” In Marshall and Polgar (1976), pp.
241 - 262.

Recommended Reading: Pastner (1982)

3. Agricultural Surveys'(l hour)

Required Reading: Rhoades (1982a).

Rural Social Struggle
1. Gender (1 hour)

Required Reading: Khan and Bilquees (1976) and
Sharma (1982). '

Recommended Reading: Boserup (1970), Chapter 1.
2. Demography (1 hour)
Required Reading: Boserup (1965), Chapter 4.
3. Polities (1 hour)
Required Reading: Jones (1974), Chapter 192.
Recommended Reading: Lindholm (1982), Chapter 6.

Rural Belief Systems
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1. Folk Views (< hours)
Required Reading: Karin (1983).
2. Religious Virmu.

a. Porspectives from Lhe Holy Quran and Bible (1
bBresane )

keaquirad 1o ading: Abmad (1984) and "The Botany
of The darden of Eden.” [n Mabberley (1981)
Pp. 37 245,
b.' Functional dnanlyses (2 hours)

Required o ading . Harris (1966).

Fecommanded Reading: Diener et al (1978’. and
Havris (1972-1973).

3. SCIENTIIFIC VIR

a. ‘'Troe Spreics (1 hour)

Required Reading: Davidson (1988).

b. Reforestat.ion (2 hours)

Requirad Neading: Hamilton {1983). Chapter 12:
"Reforestabion or Afforestation,” pp. 113 -
121.
K. - Rural Economics
1. Adaptat.ion (! hour)

Required Reading: Paul (1384).

Recommended Keading: Shahrani (1979). Chapter. 8:
"Adaptation to Sociocrconomic and Cultural
Restrictions’”™, pp. 186 - 212 and "Indian
Civilization and the Tropical Savanna
Imvironment.. " In Harrvis (1980), pp. 185 - 207.

2. Risk Taking (7 hours)
Required Readiwt: "Risk, Uncertainty, and the

Subsistence Farmer.” In Dalton (1971), pp. 566
h'i 4,

CreT AVAILABLE DOCUMENT
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G. Modernization and Development

1. Problems with Progress
a. General (1 hour)

Required Reading: Bodley (1982). Chapter 8: “The
Price of Progress,” pp. 149 - 163.

b. Subcont.inent (1 hour)

Required Reading: Wiser and Wiser (1965H).
Chapter 1X: "lLet All Things Old Abide, " pp.
117 - 134 and Zaidi (1970). Chapter IX: "The
Village Culture Under Stress,” pp. 133 -
134,

2. Agricultural Development
Required Reading: "The Rural Elite and Agricultural
Development. in Pakistan." 1n Stevens et al
(1976), pp. 317 - 353 and Mencher (1981)
Recommended Reading: "The Green Revolution and
Future Developments of Pakistan’s Agricul ture,
In Stevens et al (1976), pp. 354 - 382,

3. Ad Hoe Solutions (1 hour)

Required Reading: "A Pump for Gopalpur.” In Vatuk
(1978), pp. 498 -517.

Kecommended Reading: Glantz, Michael. (n.d.)
H. Sociological Forestry
1. Traditional Farm Forestry(1l hour)

Required Reading: "Socio-Eecnnomic Factors
Influencing Farm Forestry: A Case Study of Tree
Cropping in Homesteads in Kerala, India.” In
F.AC. (n.d.), pp. 115 - 130.

2. Soclological Issues (2 hours)

Required heading: "Social F[orestry: Who Benefitst ™
In F.A. 0. (n.d.), pp. and DBurley (1982).
Chapter 2: "India,”™ pp. 16 - 17.

Recommended Reading: Noronha (1982) and Bilmes
(1980).

BEST AURM AR DOCEHAENT
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BSociclogical rnpuls

.

In Proiect Design (2 hours)

fequired Feading: Mavray (1985) .

o Farm vaals (1 hour)

Bequired oading: khoades (1982h).

Feconmendoed keadingg: Ipstein (1983).

In Mid-Fvodeet (2 honres)

Reauired keadimd: "Altoernative lnits of Social

Organsation Bustaining Afforestation
Blratvgries. " In Cernea (198Y%), pp. 267 203,

pEST Y AILRBLE DQCUN\ENT
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SYLLABUS

PUBLIC ADMINISTRATION

I. COURSE INTRODUCTION
A. Define public administration
B. Explain purpose, scope and content of course

C. List instructional objectives: At the conclusion of
instruction the student should:

1. Have a basic knowledge of and appreciation for ad-
ministration in publiec agencies;

2. Be familiar with the structure and function
of a line-staff organizations;

R

Understand management as a process and appreciate
the role of the executive;

4. Appreciate the rudiments of rersonnel adminig-—
tracion;

5. Understand the basics of Federal /Provincial

administrative procedures and office pPractices; and

6. Understand the organizational structure
ol the Pakistan Forest Service and the duties,
authority and responsibilities of a forest officer

II. INTRODUCTION TO PUBLIC ADMINISTRATION
A. Contrast public vs private sector administration:

1. Mandate and authority

2. Fiscal resources

3. Personnel management systems

4. Motivation

9.  Accountability

6. Planning and policies
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C. Describe the roles of Lhe various. levels of government
(Federal, Provinciosl, Districl., and loeal government.s)
in general, and in itho manyiement of natural resources,
specifically

D. Indicate how Palkistan’ s philosophy and style of publie
administration are influenned by Islam, politics, and

law

MANAGEMENT PROCESS

A. Define management. and describe it as a process
(Planning, monitoring, eontrol and evaluatinn)

B, Explain the importance of planning, establishing goals,
and coorvdinaling

C. Give examples of monitoring £ross productivity,
cost effectiveness, product quality, and utilization of
supervisory personnel in a forest nursery owveration

D. Explain the differcnce bebween wperational control and
strategic planning in Lhe contost of a working circle

D. Relate evaluacion a: a proces:s Lo goals and objectives

I Ident.ify the roles of line and statf officers in the
management, process

F.  Describe decision malking a<s o process and indicatoe the
role of uneertainty and risk

LINE--STAVF ORGANIZATTON

A.  Explain the structure of a line-slaff organization in-
Cluding lines of aubhority, eoordination, and communica--
t.ion

B. Contrast. the roles and responsibilities of a line of-
ficer and a staff officer,

C. Explain the difference between delegation of authority
and delegation of responsibility

D, Explain the neod f{¢1- communications vertically and
horizontally within the orZanicational structure

E. Contrast norms ot bebhravior and performance in a military
vi civil line and o tatfr? nrZanigalbion
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THE ROLE OF THE EXECUTIVE

A,

Define leadership and contrast leadership styles, e.g.,
leadership by example, delegation, and facilitation

Explain the executives dependence on information and
communication in contrast to authority

Compare the leadership role in a line and staff
organization to that in a voluntary community
cooperative.

Explain the role of the executive as a planner

PERSONNEL MANAGEMENT

A,
B.

D.

Describe the role and importance of personnel management

Explain motivation and morale as determinants of
productivity in individuals and organizations

Identify common types of personnel problems, via case
studies, e.g., lack of motivation, lack of training or
appropriate skills

Illustrate problen solving principles through
bPresentation of a case study

DESCRIBE THE ORGANIZATIONAL STRUCTURE OF THE PAKISTAN FOREST
SERVICE AND THE ROLE OF A FOREST OFFICER

A,

Describe the forest service’s organizational structure
and the general responsibilities of the line and staff
positions

Discuss the appointment, duration of service and
special obligations of forest officers under forest and
genecral lawg

Outline the legal authority vested in, and the
protection extended to, forest officers under law

Explain the protection provided under law to forest:
officer

Discuss the nature of offenses against the authority of
public servants
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INTRODUCTION TO ADMINISTRATIVE PROCEDURES AND OFFICE
"PRACTICES

A.

Decribe administrative procedures for:

1.
2.

3.

4,

5.

Referral of cases
Handling of Assembly questions

Budget:s and Disbursements under general syster of
financial rules

Appointment, promotion., and transfer

Personnel grievances

Explain office practices for:

1.

Forms of communication between offices, departments,
and agencies

Establishing files: recording, indexing, and clas-
s5ifying

Disposal of files: weeding and preservation of
records

Receipt and distribution of papers

FUNDAMENTAL FOREST LAW

A.

Constituting Forest Estates

1.

Reserved forests

a. Preliminary steps
1) Claim to land
2) Claim to forest rights

b.' Definition of rights admitted according to their
intrinsic features

Q2. Commutation of forest rights
d. FExtension of unclaimed rights
e, Appeal against settlement officers

f. Final notification of the forest demarcation
Pratented forests

Village forests
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4, Section 38 shared forests

5. Guuara loresiu

Governma2nt Properiy And s Acauisiftion

1. Need - estatces or obhor prupnbieé which are acquired
or held by sucerssion to rights of former

governments

2. Land occupied by roads, railways, riverbeds, and
canal wasbe larelg

3. land acquired (or public purponses

Protection ol Forests and FPorest Products in Transit
1. Souree of damapoe and its prevention

2. Application of Lhe Forest Aol

3. Application of the Pakistarn Penal Code to forest
of fencaes

4. Gencral principles of eriminal law relating to
offences

5. The legal principles of punishment
Contrant:s

1. Essentials or a valid contract

2. Proposal aceeptance acting by agent
3. Power of attorney and its attributes
q, Impossibility of things agreed on

5. When things are immoral or illegal
6. Consideration

7. Tender effects of new agreement. on alteration

BEST AVAILABLE DOCUMENT


http:Governm,.nl
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TEXTBOOKS AND REFERENCES

REQUIRED

Eyré, E.C. 1984. Mastering Basic Management. (London: The MacMillar
Press). ‘
Stahl, 0.G. 1983. Public Personnel Administration. (Philadelphia:

Waldo, Dwight. 1955. Study of Public Adminis
Random House).
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RECOMMENDED

Albers, H.H. 1974, Mastering Basi

(New York: Joh Wiley & Sons).

Arif, Gayyum. 1979. Dynamic and Development Administration.
(Lahore: Lion Art Press).

Gortner, H.F¥. 1977. Administration in
John Wiley & Sons).

ot

he Public Sector. (New York:

Shaukat, Ali. 1979. Nation Building: Development and Adminig-~
tration. (Lahore: Aziz Publishers).
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ILLUSTRATIVE TOPICSL IFOR TERM PAPERY AND SPECIAL PROJECTS .

Discuss the ethical and legal responsibilities of a Forest
Officer who has been oftered a bribe. Define ethies and
cthical behavior and coacrast with legsal responsibility.

Interview a local Divigi,onal Forest Officer regarding the
typoes of administrative oroblems he has bheen concerned with
during the past month. Classiry these problems, e.g.,
technical forestry, persannel, fiscal, publie relations., et
Identify the legal, adwinistrative ov procedural basis for
dealing with Lhese types of probloems.

Desnribe the tmpact of Llslam on Ehe organization and
efficiency ot public arfeneing.,

Develop a job descriplion for the Ingpector General of Forest
detailing hic responsibilities at. the Mederal level and to tb
Provincial Forest Departments,

Risk and uncervtainty aroe common in public administration.
Deseribe how these probiems are handled in terms of personnel
appointments. field operating programs and fiscal planning.

Review and analyze Lhe criteria and process for promoting

officers. Contrast, the factors that. you perceive are
different for dunior as opposed ko senior ofticers.

BEST AVAILABLE DOCUMENT


http:hantd].ed
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SYLLABUS

FORESTRY OUTREACH

INTRODUCTION

A. Describe the Course
1. Purpose and Goals
2. Organization qu Emphasis
3. Instructional Objectives

At the conclusion of this course the student will be
able to:

a. Appreciate the role of Outreach programs in
forestryr and the potential contribution that can
be made to national development by Forestry
OQutreach;

b. Ilnderstand Extension and Qutreach as evolving
programs in Pakistan and be familiar with new
concepts/programs being introduced;

c. Explain and appreciate the importance of par-
ticipation, motivation, communication, education
and related concepts and methodologies useful in
establishing and managing Outreach programs;

d. Understand Outreach planning and instructional
methods and the use of evaluation as a program
improvement tool; and

e. Be able to contribute to farm and energy
Forestry Outreach.

B. Explain Outreach and Extension

1. Define and contrast the philosophy, objectives,
audiences, and targets of Extension, Qutreach, soc-
ial forestry, continuing education programs, and
Conservation Education

2. Explain the need for Outreach in forestry and
discuss the added role of the Forest Departments as
serviece agencies in addition to the traditional role
as protection and manarement agencies

3. Outline agricultural extension prgrams and show the
relationships to farm forestry.

C. Survey of Extension/Outreach in Pakistan
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1. Summarize Lhe evolution of Extension programming in
Pakistan sinee Partition and its current status

2. Describve "Iniepral.ed kural Development” and the PARL
Bxtension Mods)

Int.roduce Basic Aralybic Concepts

1. Describe the Training and Visit Extension system,
explain its philosophy and development, and sum-
mal ive expericoneces wikth Lhe system in South Asia

2. Describe the ulility of Farming Systems Research as
a bagis for planning Outreach programs and desoribe
some precelbicoal exanmples from Pakistan and South Asie

3. Describe the Diagnosis and Design methodology

Survey lfurestry lkstension Programs Abroad: Case Studies

1. Nepal

2. Philippines

Overview of Forestry Extensiion in Pakistan

1. Current efforts of the Forest Departments and the
role of Forest Officers

2. Importance of kKxtension to Lhe Provincial Forest De-
partments and to rural and national development

3. Lessons from earlier programs in forestry, agri-
cultural ext.oension, and development

Overview of Conservation Education in Pakistan

1. Relationship of Forest Departments to the educa-
tional establishment

2. Role of scehoo ! teachers 1o raral comamunities
3. Reaching pacvents throwsh school chiidren
q, Chuosing appropriate grade levels for conservation
materials
BAS1C CONCEP'TS 1M MOTIVATION, LIEARNING, AND
UNTCATITON

Motivation and lLevarning

BEST AVAILABLE DOCUMENT


http:In.:rao.cd
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Motivation defined

Learning theories

Behavior formaliion

Education to acheive goals

Group vs. individual motivation and achievement
Role of motivators

Use of incenlives, ¢.¢., liscal or material or
psychologioal

Diffusion and Adoption of Innovations

L.
2.
3.
1.

5.

Diffusion as a proecess of social change
Levels and tvpes of innovat.ion

Channels of communicalion

Adoption by individuals and organizations

Time requirements and degree of diffusion/adoption

Analyzing Social Power and Comnmunity Leadership

Sources of power and influence exrercised by leader
Identifying the social power structure
Social action process

Mobilizing comumunity support for Extension

Conmunication: Sonding and Receiving
[Refer Lo Duldalao|

1.

Define the communication process: sender and
receiver; message and med ium

Factors influencing sending messages
Factors influenecing the receipt of messages
Extension as o sending and receiving system
Communication media and Out:reach

Audience analysis

BEST AVAILABLE DOCUMENT
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[£. Design of Materialsg

I'.  Presentations to iruups

COMPREHENSIVE IN-SERVICE TRAINING PROGRAMS
A. Overall philosophy tor departmental training
1. Transmitting of new technical information - the
resul ts ot roescarch; debunk the notion of “re-

fresher™ training

2. Conveying roliuvy directives and plans from the
center

3. Conveying ficld condit.ions and responses to the
cent.er

B. Planning a Training Program
1. Settimz objootives
2. Choosing the appropriate levels
3. Training the trainers
C. Preparing a Training Course
1. Assessing the characteristins of the target group
2. Organizing Lhe material
3. Choosing the venue
4. Pre-planning and testing the material
5. Testing
a. The material
b. The students
¢. The instructors
PROGRAM PLANN [NG, EXEH&T[ON, AND KVAILLUATION
A, Planning Exbension Progreaos
L. Importance o progeam planning
2. Stratogic ve, program planning

3. Identiirying vovde and achiovable objectives

BEST AVAILABLE DOCUMENT
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4. Types of programs and activities

b. Iwmporvtance of intefrated activities
6. Program evaluation

Obtaining Useful rublic Information

1. Benefits and visks of public participation
2. Barriers to participation

3. Process of pabilaa involvement

4. Conscnsus mebLhods

5. Conflict resolution

6. Leadership styles

[Instruction

1. Btyles of instiraction and learning
2. Instructional objectives

3. Character of audicnee, facilities, and instructional
materials

4. Instructional {.cchniques

Instructor: Fountain of knowledge or facilitator?

(&7

6. Reference matorials

Program Fvaluation

1. Defining standards for success

2. Objertive-based evaluation

3. Experimental maodel

4. Advisory evaluation

5. Bias

6. Evaluating the evaluation

7. Using the evaluation for program decisions

Introduce A Case Study Relevant to Farm and Inergy
Forestry BExtension

BESTAVAILABI.E DOCUMENT


http:Objetiv,*-ba.ei
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TEXTBOOKS AND KEFERENCES

REQUIRED

Blackburn, Don J. (Ed.). 1984. Lxtension Handbook. (Guelph,
Ontario: University of Guelph).

Boone, Ndgar J. 1985. Developing Programs in Adult Education.
(Englewonod Cliffs, NJ: Prentice-Hall, Inec.).

REOMMENDED

Adams, M.E. 1982, Agricultural Extension in Developing Countries,
(London: Longmen Group, ILtd.).

ASEAN. 1983. Proceedings of the First ASEAN Forestry Congress.
Boolk 3. (Manila: Associalion of Southllast Asian Nations).

Bunch, Roland. 1982. Two Fars of Corn: A Guide to People-Centered
Agricultural Improvement,. (‘I'ilsa,OK: World Neighbors).

Coombs, P.I. and M. Ahmed. 1974. Attacking Rural PPoverty: How
Normal Fducation Can Help. (Baltimore: Johns [opkins Univer-
sity Press),

Duldulao, A.C. 1984. "IForestry EFxtension Seminar in Pakistan Fores
Institute Faculty and Students." (Peshawar: mimeo).

IBRD. 1985. Farming Systems Research: A Review. Technical Paper
No. 43. (Washington: International Bank for Reconstruction an
Development).

ICRAF. 1983. Guidelines for Agroforestry Diagnosis and Design.
Working Paper No. 6 (draft). (Nairobi: International Council
for Researech in Agroforestry).

Rogers, I.II. and I".I. Shoemaker. 1971. Communication of Innovation
A Cross Cultural Approach. 2nd Edition. (London: Collier Mac-
Millan, Litd.).

U.F. 1984. Farming Systems Support Project. Volume 1. (Gainesville,
I'lh: University of Florida, Institute for Food and Agricul-
tural Seiesnces).

Whyte, W.I'. and D. Boynton. 1983. Higher Yielding Human Systems foi
Agriculture. (lthica,NY: Cornell University Press).


http:Congr.es

115
S YLLADBUS

RESOURCE ECONOMICS

I. INTRODUCTION

A. Developing the course title
1. Economics
a PDefinition
b. Branche:s
n Micro-economics
2) Macro-economics
3) Wel fare economics
2. Resources
4. Delfinition

b. Attributes of resources
: 1) Quantity
2) Quality
3) Space
4) Time
c. Types ol resources
1) Stock
2) Flow
3) Renewable

1 Non-renewable
d. Forest resources
B. Course overviocw

IT. THE ROLE OF ECONOMICS IN RESOURCE MANAGEMENT

A. Instilutional objeclives and perspectives
1. Profit maximization
2. Welfare maximizalion
3. Other
u. Cost minimizalion

L. Costl ceffecliveness
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B. Managemenl environments and consltraints

1. Overview sof conslraints

2. Maximizaltion or minimization subject to constraint
C. Economics as o Lool for decision making
D. Economics as an input to the decision—-making process

Ll liciency, equity, and the distribution of benefits an

—_—
o)
.

costls

111. REVIEW OF MARKET FACTORS

A. Consumers and market demand
B. P1 aoducers and markel supply
C. Demand/supply interaction and market equilibrium

1V. CAPITAL THREORY: INTERTEMPORAL PRODUCTION AND CONSUMPTION

A, Investment decisions
1. Private decisions
2. Public decisions
B. The interest (discounl) rale
1. Compnents of the interest rate
2. Interest rates for Lhe private scctor
3. Interest raltes tor Lhe public scctor
1. LfTect of interest rates on conscrvation
C. Interest concepts
1. Siwmple versus compound inlerest
2. Time lines
3. End of year convenlion
D. Basic interest formulae

BEST AVAILABLE DOCUMENT
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H. Compound interesl formuln
b. Discount (ormula
c. Rale of inlereslt and Lime period
d. Rule of 72
2. Series ol paynenls
a. Terminaling series

1) Futurce value of a terminating annual series
2) Presenl value of a terminating annual

series

3) TFutwure
sceries
1) FPresent

serices
b. Perpalua’

1) Present
2) Present value of

series

value of a terminating periodic

value of a terminating periodic

sceries

u perpetual annual series
n perpetual periodic

value of

c. Sinking fund formula
d. Tnsluliment payment (capital recovery) formula
e. Amorlizalion schedules

3. Nominal versus eflcctive interest rates

q, Add--on and discount rates

5. Decision tree

Decision criteria

1. Conventional

a. Payback

for compound

decision

inlerest Tormulae

rules

period

b. The peak profil method

C. The
d. The simple

averape
rate of

method
return

profit

2. Compound interest Lechniques
a. Net present value
b. Internal rate of return
¢c. Composiltce rale of return
d. DBenefit-costl ratio

e. Equal

3. Comparison of

a. Analyzing an single
multiple

h. Analysing

annual

decision

equivalent
criteria resulte:

projcct
projects

REST AVAILABLE DOCUMENT
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F. Financial versus ecconomic analysis
1. Financionl analysis deflined
2. Economic unalysis defined
G. Incorporating risk and uncertainly
1. Decision mulking wilh risk
2. Decision making wilh uncertaintly
3. Sensitivily analysis

V. VALUATION OF FORES'T LAND AND 'TIMBER

A. Stumpage valuation
1. Market comparison technique
2. Income value Lechnique
3. Calculating the moargin and stumpage valuc
1. Adjusting for inflation and price appreciation

a. Inflalion
L. IReal versus currenl cash flows
c. Differential ptice changes
B. Determination of financial rotalion age
1. Money yicld tables
2. Financial rotalion age
a. Single rotation
. b. Multiple rotations
c. Coppicing uspecices

d. Compurison with other rotaltion ages

a. Maximization ol mean annual increment
b. Maximization of physiological maturity

4. Imcremental or marginal analysis of existing stands
c. Forest land valuation

1. Land expecltation valua
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2, Land and tiwmber value

3. Land valualion wilh uneven-aged management
D, Taxation

1. Types of Laxalbion

a. I'ncome

b. Excisc

c. Progressive
d. Proportional
e, Regressive

2. Calculating tax liabilities

3. Effects ol Larxes on fForestry investuments

MULTTPLE USE MANAGEMEN'

A, An economic model of multiple use
B. Current approaches to quantitative modelling of multiple
use

Planning in developing ccuntries

A, Determining of plan objeclives
B. Formulation of plans and projects
C. Simple budgeting upproach Lo benefit-cost and basis for

faurm decision making

D. History of economic¢ planning in Pakistan
E. Evaluation of the forestry scctor of past national plans
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TEXTS AND REFERENCES

REQUIRED

Duerr, William A., Dennis I, Teeguarden, Neils B. Christiansen, und
Sam Gultenberg. 1973,  Fores! lResource Management: Decision
Muking Privnciples and Cases. W.B. Sanders Co. , Philadelphia.

Gunter, John E. and Harry L. lHaney, Jr. 19841, Lssenlials of Forest
lnvestment Analysis.  Orcgon State University Bookstore, Cor
vallis, OR.

Khan, Akhtar Roeza Ahwmed. 14984, Introduction to the Taxation System
of Pakistan. Book Traders, Lahore, Punjab.

Leuschner, William A. 1984. lutroduction Lo Foresl Resource Mun-
agement. John Wiley aund Sons, New York.

Rondull, Alan. 1981. lesource Nconomics: An Kconomic Approuch to
Naturul Resource and Envivenmental Policy. Grid Publishing,
Inc., Columbus, OH.

RECOMMENDED

Gregory, G. Robinson, 1972, Forest Resource Economics. The Ronald
Press, New York.

buerre, William A. 1960. Fundamentals of Foreslry Economics. Mc:
Graw-llill Book Co., New York.

Bruce, Colin., 1976. Social Cosl-Benelit Analysis: A _Guide for
Country and Project Economisls to the Derivation and Applica-
‘Liqnhgfnﬁggugmic_und_Souiu]_AccqunLjng 'rices. (Bank Stafft
Working Paper No. 239) Inlernational Bunk for Reconstruclion
and Development, Washington, BC.

F.A.0. 1979. Economic dnalysis ol Forestry Projects. (F.A.0. For-
eslry Paper(s) 17, Sup.! and Sup.2) Food and Agriculture Or-
ganization of the United Nations, Rome.

BEST AVAILABLE DOCUMENT
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SYLLABUS

RESOURCE POLICY AND LAW

PART I: RESOURCE POLICY

I. INTRODUCTTION

A.

Definition of policy: A course of action, consistent
over time, followed by an actor or set of actors in
dealing with a problem or matter of concern

Levels of forest policy

1. Legislation

2. Rules and regulations

3. National plans

‘a. Five year pluans
b. Plans of other durations

4., Departmental directives

5. Tnformal structures

Relevance of policy to the professional forester

1. Mandates and guidelines for management

2. Constraints for management

3. Relevance of non-forest policies

a., Policies regarding other natural resources,

for exunple:
1) Agricultural policies
2) Mineral policies

b, Policies regarding social and/or economic
objeclives, for cxample:

1) Energy policies

2) kconomic growth and development policies
3) Import/export policies

4) Iransportation policies

5) Mouetary and fiscal policies
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osophicul approaches to policy formulation
Institutionalisn

Elitism

Incrementaliswm

Group Lheory

Rationalism

oaches to leach.ng policy

Historical approach - involves un instructional
scequence in which Lthe evolulion of forestry and
forest policy is delineated. This approach is
defined by chronology and Lhe highlights of
major developmenlal eventls

Comparative approach - conlrusts the policy
slructure of Pakistan Lo that of other countlries
or contrasits the.policy structure of one province
with another

Analyltical approach-utilizes information on the
economic, politicul, and conservation rationale for
forest management actions and decisions. This
approach teaches Lhe student Lo analyze processes
and to relate these processes to forestry

Case sludy approach - events and forces which
shupe issues are studied. This approach is
commonly used in combination with one of the
other approuches Lo illustrale cause and effect
relutionships

Course approach ull upproaches will be used,
but Lhe unelytical approach is emphasized.

ES OF THE POLICY PROCESS AND POLICY INSTITUTIONS

lem identification-the list of problems requiring
on

Professional policy agenda

a. Nutional
b. Provinciai

BEST AVAILABLE DOCUMENT
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2. Formulaltion of Lhe agenda in Pakistan

a. Role of clected officials/bodies
b. Role of governmenl agencices
c. Role of c¢ilitzens

Policy formulutlion

1. ldentifying ulternutive courses ol action in
resolving Lhose problems Lhat have been pluced on
the policy ugeada

2. Examining the merits and demerits of each
alternative

3. Knowing clientele

u, Fiscul conscquences

b. Lconomic analysis

¢. Administralion-seleclion of appropriate
agenciesy

Adopling policy: Soume specitfics on how formulated
policies are uadoptled

1. Enuvctment of legislation
a. The legislalive process in Pakistan
1) Naltionnl
2) Provincial
b. Groups that influcence legislation
(Note: Use Lhe "Iron Triangle")
2. Enacling rules ovnd regulalions
3. Adopling nalional plans
4, Promulgating departmenlal dircectives
Policy implementalion
1. Enforcemenl of the adopled policy
a. lLegislalive responsibilities
b. HResponsibililties of provincial governments
¢c. MHesponsibilities of forestry departments
d. hesponsibililies of the judicianl system

2. Ageucy interaclions

. Conflicls

b. Jurisdiclions OCQN\ENT

et MALIBLED


http:Iospollsi1lIii.es
http:adopt.ed
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C. Coovdinalian
3. Funding

a. The Five Yeor Plan
Ly Disteibnbion of Lurgets by year and
Provin.e _
2) Disagprepatiog Lhe lLargets to Lhe
Division level
b. Sclting annual Provincial targetls
¢. The Fedeeol aud Proviucial budgel process
1) Regular budgeltls
2) Developmenl budgets
d.  Summarizing Lhe linkages belween policy
und Lhe plenving and budgeting process

L. Policy monitoring and cvaluation
L. Determine if the seleclaed policy optinn is being
implemented

a.  Planniug und development agencies
1) Fiscal targets
2 Physical lLurgels
b. Resource mobilization
1) Departwent
a)  Munpower - guthorized posts Lo be Filled
b) Budgels released
c¢) Equipmenl and facilities in place
4) Coordinalion

2. Delermine if the sclected policy option is
aclually resolviug the identified problem

a. Hio-paysical indicalors
b. Socio-economic indicators

3. Evaluuling should indicale
a. Progress
b. Boltlenccks
c. Need Tor mid course correction
d.  Need Lo modify Lhe selected oplion

Lit.  FOREST POLICY STATEMENTS AND THELR IMPLEMENTATION

A. Foresl policy resolutions and dircclives and the five
vyear plans

1. Forest policy ll‘.-;;)lllli()ll ol 18494

BEST AVAILABLE DOCUN: v
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2, Forest policy resolulion of 12 November 1955

3. [Implementation of loreslry development programs
during the First ive yeor plan (1955-1960)

4, Direclive on torest policy of 1962 - Minister of
Agricullure division teltter no.o F. 4-30/62

5. Iluplementation oif foreslry developmenl program
during lthe second ive year plan (1960 -1965)

6, Policy direclive on watershed management of 1962
7. Policy directive on range management of 1962

8. luplementation of Torestry development program during
the Lhird five yvear plan (1965 1970)

9. Implementalion ot loreslry development program during
the fourth Five year plan

10. National forest commillece reporl ol 1972

11. Decisions of the council of common inlerests,
July 1975

12. Implementation of forestry development program under
the filth five venr plan

13. Provisitons of the national agricualtural policy of
1980 with respect Lo wildlunds

14. Forestlry development during the sixth Five year
plan (1983 198

B. Linkages belween Lhe policies and the plans

C. Trends and jmplicatioas

1v. THE IMPACT OF FORESYT LEGISLATION ON FOREST POLICY
A. Legistualion for Lhe prulcctinh ol glate owned lands
. Palkislan Ferest el ol 1927
2, NWFP Hazara Foresl Acl of 1936

I, Towers Lo wmake rules o correcl or prevenl site
detervioraltion in privately owned forests or wastelands

BEST AVAILAB & BOCUMENT
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1. Pun,jub Land Preservalion (Chaos) Act of 1900
2. Puakistan Forest Acl of 1927

3. Hazura Managcement of Wastelands (Guzarda) Rules
ol 1950

4. Hazara Forest Act of 1936
C. Protection of forests at Lhe request of owners
D. Other legislatioen
I. The Baluchistan Forest Regulution ol 1880
2., Guzara Rules of Hazara
3. Guzora Hules of Hawalpindi
4. Cattle Trespass Act

Kohat Mazri Conirol Act of 1954

(84

6. Import NDuty Rules

7. Sind Gruazing Bules

8. West Pakistan Wildlife Protection Rules
9. Punjab l-‘iﬂheri.ns Acl of 1914

k. Interuclion & relevance of Province-specific legislation

CURRENT TSSUES 1IN FOREST POLICY, FOR LEXAMPLL:
A Farm & cuergy forestyey
B. Forest prolection

C. 1Increasing Lhe oree ander the control of the forest
departments

HR Importance of forest working plans
B, The concept of suslained yield

. Multiple use

Gq. Intensilication ol Toreslt wanngement

H, Promplt repgencration

BEST AVAILABLE DOCUMENT



[. Watershed munagemenlt
J. Range management
K. Education and research

L. Creatling o national park system

PART TI: RESOURCE LAW

l. Inlroduction
A. Definition of law '
B. The nced for law
C. The basis of law

D. Application of law to natural resources

11, GENERAL LEGAL NOMENCLATURE AND PROCESSES
A. Definition of common legunl bterms, for example:

1. Abatement, adverse possession, bail, cattlepound,
cognizable and non-cognizable offences, collusion,
compounding an offence, conliscation, confession,
criminal breach of lLrusl, criminal misappropriation,
criminal trespuss, easemenl, escheat, evidence,
forfeiture, intermission, inlerruption, leading
question, mischiet, mistake of fact, preemption,
recognizunce, tveanullius, right. royal Lree,
salvage, scurch warrant, seizure, servitude, summary
trials, summons, summons case, lreasure, warrant case,

waifl wood, wastlcland.
B. Law of criminal procedure
l. The criminal courts and their powers

2. The classificalion of offences uwecording to pro-
cedure of law

3. Tritl method of obtaining Lhe allendance of
witness and rcecording evidence and examination

4. Exccutjon of senlonce and recovery of tines,
appeal, appeai revision, conlempl

C. Luw of cvidence
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1. Relevancy for wilness
2. Forest inquirios
D. Law ol conlracts
1. Essenliale of o valid conbtract
2. Proposal accehtuncc, acting by agent, power of
altorney and ity attribules, non-hinding characler
agreemenlts and contracts when the subject of the.
agreementl is imworal or illegal, consideration
3. Tender effects of new agreement on alteration
E. Properly
1. Definition
2, Classiflicalion
3. Acquisition of property
4. Posscssion of disconlinuous rights
. Joint ownersthip
6. Possession in the cuse of co--proprietors
7. Being putl out ur'possession
8. Cousequencoe nr_pusscséion
9. Adverse posscession
10.  TranslCer of property
F. Rights and ownership
1. Nature of ¢ipghls ownershi p
2. Servilude-casement
3. Rights of comwon ncquisilion of rights
. Extinclion o! vighls
D, Distincticn between right and ownership-limituation

b, The peinciple, 1he exlenlt, and Lhe regulation of
various clusses ol righls
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11r. GOVERNMENT PROPERTY AND ITS ACQUISITION

A. Need - e¢stualtes or other properly which are acquired or
held by suceession to vrights of former government

B. Land occucied by roads, railways, river beds and cunal
wastelands

C. Land acquired¢ for public purposes
D. Alluvial lands

k. Constiluting pevmaonent Forest Eslates (Reserved
Forests)

1. Preliminary sleps

a, Claim to Jand
b, Claim to their foresl rights

2, Definition of rights admitted according to their
intrinsic featares '

3. Commulalion of forest rights

4. Extension of anclaimed rights

5. Appceal aguainst seltlemenl officers

6. Final notifical,on ol Lhe forest demarcatlion
F. Constiluting olher types of foresl estlates

1. Protected forests

2. Viltage forustls

3. Secltion 38 aveaes shared forest

4. Guzara forests

1v. LEGAL ASPECTS OF TMPLEMENTING SPECIFIC ACTS, REGULATIONS,

AND RULES
A. General

L. Application of Puakislan penal code to forest
offeconces

BEST AV AILABLE peCUMENT
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2. Guacral principles
Lo offences

3. The legal principle
Natural resources
1. The Pakislan lorest

2. The Hazara Foresl A

of criminal

law relati

s of punishment

Act ob 1927

et (1939)

3. The Buluchistan Forest Regulation (1880)

4. Guzara Mules of Haz
5. Guzara Rules of Naw
6. Cattle Trespass Act
7. Kohat Mazri Cenlral
a. Tmport Duly Rules

9. Sind Grazing Hules

IQ. West Pakisloaon Wildl

11. Punjab PFPisheries Ac

ara

alpindi

Acl (1954)

ife Protection Rules

Lo(1914)

BEST AVAILAB

tE DOCUMENT
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TEX"S AND REFERENCES

Anon. "Forest Acl, 1927." tdecal Publisher, Karachi

_.. "Four Aclu."

Ayuz, Sahibzada Muhamnad. 1975. Problems of Implementation
of Forest Policy. Acrial Forest Tnvenlory Project,
Forest Deparctment, Governmenl of North West Frontier,
Peshawar.

Greely, William Bb. 1953. lerest Policy. Ministry of Food and
Agriculture. Goveranmeant ot Pakistan.

Indian Forest Scrvice. 14 . "Explanatory Notes on JForest
Law." Compiled for Lhe Use of Sludenls, Imperial For-
est College, Dehva Dun. Mananger Publication for the
Government Press ol tndia. New Delhi,

Ministry of Food and Agricalture. 1975. VForesl Policy Dir-
cctives., Governmenl of Pukistau, Islamabad.

.+ Wesl Pakislun Fores! Manual. Volume I. Gov-
eroment of Pakistan, Islamabad,

Musud-ul-Hassan Khan Sabri, S. 1985. Forest Acts. Civil and
Criminal Law Publications, Lahore.

Sedjo, Roger A. 1984. Proccedings ol _a Workshop on Forest
Policy Educalion. (Discussion Paper D-117). Resources
For the IF'uture, lnc., Washinglon, DC.

RECOMMENDED

Amjad, Mohammad und Nadir Khan. 1984. The Stale of Forestry
in Pakislan. Pakislan Foresl Inslitute, Peshawar.

Anderson, James K. 1978, Public Policy Making. Rinehart &
Winslton, New York.

Dye, Thomus K. 1981, Understanding Public Policy. Prentice-
Hall, Inc., kKnglewcod Cliffs, NJ.

fassan Habib. 19%6. Public Policy. Wajid Alis, Luhore.

Nulional Planning Commisstion., 1955, The First Five -Year Plan.

Manager ol Goverument lublicalions. Governmenl of Pukistlan,

Karachi.

. BEST AVAILABLE primre e
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The Second Five:Year Plan. Manager of Govern-

ment Publications., Governmenl of Pukistan, Karachi.

. 1965.

The Thiecd Five-Year Plun. Manager of Govern-—

ment Publications. Governmenl of Pakistan, Karachi.

e 1970.
Paukislan,

1975,

Paukistan,

. 1980.
Pakislun,

Stebbing, E.P.

The Fourth ¢ ve-Year_Plan. Government of
Islamubad,

The Fifth Five-Year Plan. Government of
Isluamabad.

he Sixth Five-Year Plan. Government of
slamabad.

India. John Lane The

t921. The Forests of

Bodley Head, Ltd., London.

BESTAVA&ABLEDOCUMENT
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SYLLADBUS

PEST MANAGEMENT, ¢likE, ANIMAL DAMAGE, AND WEED CONTROI,
{I'roltection "C")
INSECTS .

A. The principd rnsccels deslroying forest trees in
Pakistan

1. Nuaturul toercesls
2. Man made forest plantings

. lTusocel pesls unique Lo plantalions

b. Epidemiology -~ Plantations us environmenls

for inscel epidemics
B. The major wood destroying insects in Pakistan
C. Diagnostic methodology
1. ldentilication of important insect pests
2. lvidence of insecl predalion

a. Direct
b. Indirect

D. The use of inscclicides in inseclt contlrol
1. “Pypes of itnscclicide
n. The chemical composition of insecticides
b. The nature of inseclicide impacl on

prodaloecy insect pesls

2. Yuvironncolal imponcls ol insecticides

H lmpacls oo wan
b, Iwpucts on wildlife and domestic animals
o, Lmpucts on non-tardel insects

[ —
-—d
.

Melhods of appltication
l. Sprayiuay
. lland spraying

b Motorized spraying
co Aeraad spraying

cuMENT
pest NS RLE pOCUR
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2. Dusling
3. Poison bail

F. The use of biological controls

5

1. Ilnty oduced predators
2. Sex ullrsctanis

3. Sterile males

4, Silvicultural controls
5. Genclic conlrols

6. Mechanical controls

u. Colleclion
b. Traps

G. The usce of flre in predatory insect control
1. Destroying infested material

2. Modifying the insecl environment

[r. PLANT PATHOGENS
A.  The principal fungi destroying foresl trees in Puakist
1. Nulural forests
2. Muan mude forest plantings
u. Discaszes unique to plantations
L. Epidewiology - Plantalions as environments
for discase cpidemics
B. The major wood destroying fungi in Pakistan
C. Dumaging bacterin und viruses
D. Molds
. Diagnostic methodotogy

L. Identificolion of importlant plant puthogens

2. Epidemiotogy © Planlations ns environments for



G.

The

insecl infestal iy

The alternate vost problem

use ol peslicides in disease control

Types of pesticides

a. The chentcal composition of pesticides

b. The nulure of peslicide tmpuacl on predatory
planl pathopeos

MeLthods of applicalion

a. Soil slerilization

b.  Stuwmp sterilizalion

¢. Direct Lree spplication

use of preservatives in stain and decay control

INTEGRATED PEST MANAGEMENT

Interactions between insect and disease agents

faclors capable of damaging forests and reducing yield

Legislative control und plant quarantine methods

Relationship of pesl :ontrol to ftorest management

DAMAGE

principal uanimals causing damage to furm forests in

Pakistan

A.

n. Key

C.

D.

ANIMAL

A. The
1.
2.

(i The
.
9
d.
1,

Wildlife

Domestic animals

nalure of animal damuge

Destrucltion of bark PQCUN\E\\“
Destruclion of reols BESYPM#AL
Soil compacltion

Excessive browsing
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C. Melhods of damage conlrol
1. Exclusion
a. Fences
b. Dilches
2. QRepecllents
3. DPhysical proteclion
4. Toxic¢ chemicals
V. FIRE DAMAGE
A. Causes of foresl fire
I. Nalural
2. Man caused
a. Accidental
b. Using (ire as a farm Llool
c. Fire trespass
B. Fire ecology
1. Synccology and autecology of dominant species in
forest and rungeland habitats
2. Impact of firce on vegetation succession
3. Effects of fire on soil, nutrient cycling and florest
developmenl
C. The role of fire in the foresl
1. Natural role
2. Prescribed burning as a silvicultural and hazard
reduction tool
D. Forest lirce management

1. The nature of ignition and combustion
2. Evalualion of forest fuels and fuel inventory

a, Quantily
b. Quuality

3. Environmenbtal influences upon fire vulnerabililty

BEST MALASLE DOCu; .
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4‘
6.

6.

vI. WEEDS

The

30
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Fire prediction technology

“Fire auppression techniques

.The economi¢ consequences of failure to manage fire

nature of forest weed damage
g

‘Competition with seedlings

Competition with plunfing stock

Competition with standing trees

Damaging weeds in Pukistan forest plantings

1.

Weed ecology

Weed geography

Forest Weed control

ll

2.

Mechanical
Chemical
a. The chemical nature of herbicides

b. Methods of applying herbicides
c. Environmental impacts of herbicides

VIII. FOREST'PROTECTION ECONOMICS

A.

B.

The

manugerial objectives of protection
Prevention of physical loss of trees and stands
Prevention of reduction in growth

Prevention of loss of product or reduction in
product quality

Enhancement of stand establishment

Assessing the finuncial value of loss

I-.

2,

Investment in forest or product

Markcel vulue of forest or product
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C. Cosl of proteclion ngauinst and control of damaging
agents

D. Cost-benefil unalysis



139

TEXTS AND REFERENCES

Gruhuam, S. and I'c B. Knight. _____ » Principles of Forest

A.
Entomology. McGraw-Hill, N.Y.
Walker, J. C. .. Forest Pathology. McGraw-Hill, N.Y.
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SYLLABUS

STATISTICAL METHODS IN FORESTRY

L. INTRODUCTION

This course is designed to provide an introduction to
malhemalically baused quantitalive methods used to analyze
forestry data and experimenls, to present forest in-
formulion, and Lo create forestlry unalylical models. It
includes a presentalion ol Lhe methods of stabistical
analysis including descriplive slutislics probability theory
aud the concept ol probabilily distribulions measurces of
central lendency and dispersion, correlation and regression,
sampling techniques, Lhe design of experiments and Lests of
stgalficance,

Ir. PROBABILTITY THEORY

A. Basic concepls
1. The idea of randomness
2. The universe and the sanmple
3. The probabilitly of an event
B. Probabilitly Lheorcus
1. Addition theorem
2. Multiplication theorem
3. Conditional theorenm
C. Descriplive aslulisticy
1. Disercte nnd continuous data
2. F'requency distribulious

4. Cumulalive I'requency dislribulions

1. ticasures ol cenlral tendency; mean, mode, median
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5. Meansures of dispersion; rungc; sltandard devialion
6. The variance as o measure of dispersion

D, Discrele probability distribulions
L. The hypergeomeleic dislribulion

a. Factorials

b, Combinalions

¢.  Permutolions .
d. The form ol the hypergeometric dislribution

e, The cquation ol the hypergeonmetric

. Exvwmpics from lorestry

2. The binemial distribulion

n.  The Linowmial: definilion, scope, applications
b, The binowial o an approximation to the
hyper gcomel cic
¢, The FTorw ol the binowial
d.  The cquatieon ¢f the binomial Jdisltribulion
¢, Examples of Lhe binomial distribulion from forestry

3. The Poisson distribution

a. The Poisson; definilion, scope, application

b. The Poisson as an approximation Lo the binemial

c. Cumulalive PPorasson probubilities; tables and
graphs

d. The form ¢f Lhe Poisson distribulion

e. The cquubion of the Poisson distvribution

o Examplas of the Poisson distribution from forestry

5. Continuous probability digtributions
1. The reclangular disleibulion
2. The cexponential distribulion

a. The cquation of the exponentiaol distribulion

b. The form of this exponential ?istribution

c. lMxawmples of the exponential dycivibulion from
forestiry

3 The hormal distribntion

a. Deliaition, scope and applical ton

b.  The cqualion wad Torm of Lhe normal distribulion

C. Tables of Lhis normal curve

do The vorwal disteibulion s an approximalion of
the brnominl
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Vi.
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INFERENTEAL STATISTILICS

A. Paramcter eslimalion

B, Distribulion of sample means

C. Stalisticul errors and hypolhesis testing

1. Type L errors-rejecltl when Lrue

CORRELATION AND REGUESSYON

A, Scaller diagrams

B. The method ol leasl squares
C. Lincar regression

. Non-lincar regressiton models
L. Multiple regression

I'. Correlation

G. Tesls of signilicance and goodness of fit

STATISTICAL CONTROT,

A. TPatlerns of slatistical variation

B. Slecady state pallerns of variation

C. Non steady state pallerns ol variation

D. Control charts aa graphical Llesls of significance
1. Coulrol charls Tor variables
2. Conlrol charts lor altributes
d. Operating choracleristics ol conlrol charls

1. The use ol control charls tn foresley

ACCEPTANCE SAMPLTRG
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\A. Types of samplaes
1. Systemalic
2. Randomn
3. Stlratified
B. Acceplance sampling plans
I.  Operating characteristic curves of sampling plans
2. Acceplance sampling by atlributles
u. Single sampling
b. Double sompling
¢.  Sequenbtiol sampling

C. Acceplance sampling by variables

VIT. EXPERIMENTAL DESIGN
A. Randomized block experiments
B. Lulin squure cxperiments

C. Factorial experiments

. anCUMENT
\ \‘m P‘«BLY" \:) o
gesT MR
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TEXTBOOKS AND REFERENCES
TEXTBOOKS
Bhatti, 1. A., Elgwgggggx“Sngiggigs, Bhatii Publishers, Jehlunm

Chaudhry, S. M. 1985, Introduction to Statistical Theory. Ilmi Kitab
Khana, Lahore.

Snedecor, S. W. and W. S. Cochran 1980. Statistical Methods. 7th
Kd. Towa Stalc Universily Press, Ames.

Walpole, R. K. 1976. klemenlnry Statistical Conceplis. McMillan,
N. Y.

Harper, wW. M. 1977. Stautislics. Macdonald and Evans, London

Grant, E. L. and R. S. Leavenworth, 1972, Statigtical Quality Control.
McGraw Hill, N. Y.

Dixon and Masscy. 1969. Introduction to Statistical Analysis.
McGraw Hill, N, Y.

Ostle, B. 1972. Stulistics in_Rescarch. Iowa State Press, Ames, Iowa.

Brownlee, F. A. 1965. Stalistical Theory and Methodology in Science
and _Endineering. John Wiley and Sons., N. Y.

Freund, J. E. 1962, Mathematical Statisltics. Prentice Hall, N. Y.

Spiegel, M. R. 1961. Theory and Problems of Statistics Schramm’s
OQutline. McGraw Hill, N. Y.

Freas, Frank. ElQWCHPﬂ[xmﬁkﬂLi§£19§~f9£wﬁ9§9§ka- USDA Forest Service
Handbook No. 317

Freas, Frank. ElgmguLg;xmﬁggggguﬁgmgligg. USDA Forest Service Handbook
No. 232
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3YLLABUS

BIOMETRY

The following module should be added to the existing course:

L. EVALUATION OF WHOLK TRER BIOMASS
A, Within ovganiam mensuration relationships
L. HRoot/shoot ratios
2. Dbh/dianct.er of crown ratios
3. Dbh/kotal height ratios
B, The use or allometric equations

1. Form or Evpical allomebric equations

jas]

I'arabolic nquations
3. Logarithimio equationg
4.  Ixponential equations
5. Power oquations
C. Convorsion of volume to mass
1. Upeecifie gravity of wood
2. The general weirht /density rclationship
Mo (L0 My 100) (G) (62.43)
Where:
W o HWeieght or a cubice foot of wood in ounces
M = Moistar: conbent: in hercentage
Ga - H;mwrjrir:f{r{u/ihy'luamrﬂi upon oven dry mass
and prreen volume
D. Calovitien colol; onships for wond

Ie, Comminn allomerin velationships Used to estimate biomass
for el est hinat. ion PUrposees

REQT AVAILABLE DOCUMENT
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TEXTS. AND  REFERENCES

REQUIRED

Baskerville, G.1.. 1974. "Use¢ of Logarithmic Regression in the

Estimation of Plant Biomass., " Canadian Jour. For Res.
td.1, p. 149,

Buskerville, G.1L. 1072, "Use cf lLogarithmic Regression in the Fsti-
mation of Plant Biomass. Forest Stands.” Canadian Jour.
IF'or. Res., Revs, Can. ‘'ech., For. 2(1) pp. 49 - 53,

Bethel, J.S. et al. 1980. IEnergy from Wood. A Report to the of-
fice of Technology Assceasment, Congress of the United States,
Washington, DC.

Crow, 1T.K. 1978. "Common Repression to Rotimate Tree Biomass in
Tropical Stands, " Forest Sei. 24: 110-114.

Dawson, D.I., J.G. luebrands and J.C. Gordon. 1976. Growth, Dry
Weight, Yields, and Specitic Gravity of 3-Year 01d Populus
Grown Under Intensive Culture. U.S5.D.A. Forest Service

Resecarch Paper N ¢ 122, (5. Paul, MN: North Central Forest
Exp. Hta,

DeBell, DS, 1975, "Short-rotation Culture of Hardwoods in the
Panific Northwest, " Towa State Journal of Research. (49)
3 345-352.

DeBell, D.S. 1972. Poltential Productivity of Dense Young Thickets
ol Red Alder. (forest Research Note #2). (Camas, WN: Crown-
Zellerbach Corporation, Central Research).

Ferguson, 1.S5. and J.W. Leech. 1978, "Generalized Least Squares
Estimation of Yield Funclions.” Forest Sei. 24: pp. 27-42.

Three Habitat, lypes of Northern ldaheo. Bulletin No. 14.
(Moseow, ID: Universiby of Idaho, Forest, Wildlife, and Range
kxp. Sta.

Hanley, D.P. 1976. Tree Biomass and Produclivity Estimated for

Holw, G.0.1.., C.C. Grier, A.G. Campbell and A.T. Brown. 1978.
Bauations and Their Uses for Esbimating Biomass and Leaf
Area of Pacific MNorthwest Trees, Shrubs, and Herbs. Forest
IKesearch Lab., Pap. Mo, 1304, (Corvallis, OR: Oregon State
Imiversity Preoss).,

Keavs, J.L. 19750 Biomass of Forest Residue. AICHE Symposium
Services 71, Ld6, 10-21.



Munro, D.D. 1974. "Use of Logarithmic Regression in the Estimabion
of Plant Biomass: Discusgsion.” Canadian Jour. For. Res., tldl,

Nicholson, S.A., 1475, “foliage Biomass in Temperate Tree Specios.
Amsrican Midland Naturalist. 93.1, 44--52.

Parker, G.R. and G. Schneider. 1975%. "Biomass and Productivity of
an Alder Swamp in Northern Michigan.” Canadian Jour. For., s
5.3, 403-409.

vancier, J.R., A. Clark and K.G. McAlpine. 1972. "Above Ground
Bicmass Yields of Short-rotation Sycamore. " Wood Science,
5 (1): 1-6.

Young, H.E. (Ed.). 1973. IUFRO Biomass Studies. (Orono, ME:
University ot Maine, College of Life Sciences and Agri-
culbure).
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AP P ENDILX I

WORKSHOPS AND WORKING GROUPS

Planning and review workshops, chaired by the Director
General of Pakistan Forest lostitute (PEL) were held on April 13¢:h
and May 71h. Botl workashops were attendeoed by PIT staff, represen -
Labives ol Ethe Fope:sd ry Plannim? and Development Project Teelhinical
Assistance Toam and e carricnlbum Developueent Texeun. The
second meeting was aibonded by the Depuly Inspector General of
Foreats aa woll e vopresentatives of Lhoe Provineial Forest Sor
viees and U, 5. ALD.

The: members of 14 Worliing Groups wvere named by the Dircctor
General of PRT. Ther Worlaing Gronps wereo formed to provide forones
tor the interchanre or idens o the developuent, of course sylilabil,
Membership ineluded ] Facuiby, Winrool Techniecal Assistaneo Teeanm
membors, Lhoe 0. a1TD 'rojdeclh Manager and mewmbers of Lhie Carrion b
Development. Tean. The worliing groups et of Lhe call of Diveelor
ot Forest Fdacat.ion, I gucecassive meetings Lhe Worlings Group mean
bers developed Bl conierge syllabi previougly presentod. The Worlo o
Group membcoges concent.ralted primarily on cource conbent. and oy -
izabinng,

The April 13Lh vorkshop poeemitbed allternative stratesios Cor
desion of Lhe Favrm and Encroy Porcstey Curreioulan identiticd by bhe
Curriculum Developmenl, Toam Lo be reviewed hy Lhe P Facully. It
also permibted otheor josues relating to the curriculum Lo be
discussed. The Dirveelor General set Lhe obandard for Lhe Worlirges
Groups by stabing hie desive to achicve an international stand:srd
in the curvicula of e Py, AL Lhe conclusion of Lhe mexe: Lyt e
Divector Geneval dpdionted his approval, in principle, of Ll
Stratedy recommended by Lhe members of the Carreiculum Develapment,
Tezam. The stratory e lved, mocdi Ficabion o several exbabings
courses,  Lhe designn o i 1w comtrses, and differcaliabion oo
curricula basoed on orne Prodione: besdining of crnbering iaadern e

The second workahop focued on a revicw of the cource syllab
compiled by the Worliing Groop.. These avllabi woere presentod by
Lhe wenbers of tho Corviculioe Development, Teaw and discussed by tho
parbicipants which inchwdedd o number of Lhee Hoeling Group memboep;,
A maaber ot usetal snderesblons were made forp incorporation inlo thive
draft syllabi.  This meeting also afforded a number of PRy Facil by,
Provincial Forest, Servico reprosonball verno and DS ATD personinge |
not previowsiy invol ool in P disonscion:s an upportunibty Lo loarn
aboul. the curriculum and Lo coanaenl,,
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As a resull of the Working Group deliberations and the
gdeneral workshops, the Curriculum Development Team was provided
substantial guidance and accsistance both in overall direction and
in detail. The first workshop established goals and direction; the
second workshop provided an opportunity for the PI'I constituency,
i.e., the Provinres who employ its graduates, to become familiar
with the proposals and to offer insights into the specific neceds of
the Provinecial services,

The cnurriculum recommendations resulting from this effort
were Tormally presented Lo the Director General on April 21st,

1986,
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APPENDTIX II

RECOMMENDATIONS FOR FARM AND ENERGY FORESTRY SITES
TO BE INCLUDED IN M.EC. FORESTRY TOURS

SXISTING SITUATION

Farm and IEnergy Forestry sites should be included in the tour:
nd camps currently required in the existing M. Sc.Forestry ocur -
‘icula. The existing tours include:

TOUR DURATION SEMESTER MARKS
Orientation 2 weelks I 25
Forest Types 3 woeks II 78
Chir Pine/Surv 2 woeeks II 75
Moist Temperat.e 2 wecols 11 75
Forest Mgt 3 weeks III 100
Dry Temperate 1 week 1v 0

The existing tour and camp schedule includes a 6 week Working
Plan camp during the Fourth Semester.

SITES TO BE VISITED

The following list indicates sites recommended for inclusion
in the tour. For each site a brief deseription of the Farm and
Energy Forestry system, site conditions, and management scheme is
provided.

llyderabad Area

Hurri plantalions; irrigated block plantations on a rotation
with agricultural crops: some intercropping in early years of
plantal.ions. Species include Acacia nilotiga. Plantations vary in
size and age class.

The management. scheme involves private farms of subsistence
and above, Products include firewood, fodder, and mine Cimbers
along with agricultural Cropo., mome products are sold in estab-
lished markets.

Changa Manga Area
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Irrigated block plantabions with Shisham overstory and mul-
berry urderstory.

These plantations are managed for commercial production of
shisham by the government. The mulberry understory provides the
basis for silk production and also provides fodder.

Margalla Hills
. Traditional grazming among pine

Sind
Field erops are combined with btree species in windbreaks.
Manzos ave planted in combination with field Crops.

Pashawar
Orchards are planted in grasses 1o provide fodder.



