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I 
Ik__CONSrRUC(O CMONN 

SrAT7P SCHOOLS /US OFPRIMARY 

many existing ;'primary school facilities are substandrd. They arge from
 
tents, to temporary shelters, to partially


,to.
no buildings 

si~ructUtes3.
collapsing andi.,-porly constructed, '"dark, badly ventilate(] 


They are generally.',vercrowded,with,60 to 100 students crowded into , small
 
e "onto verandahs or c•.rtyards In many,.1assrooms 

1f&cillties, especially'Inrural'areas, toi.lets or latrines are lacking and 

Ler aproblem. Furniture is Spar.eCto, nion-c'Xistent..Inkn	dr the' firs en 

and girls usual1 ,',aftens a rae co's-,Rr"sho ul~g r 
commnly one ortwo, room structures. Many small schools in He rural 

must be reasonabl ortsmall-'areas are theuidnrm 'as walking distaces 

children. ' fO n
 

- + + I '. • .1• t I% 

o 	the extent, indicated there Ztill are many,overcrowding SWith above, 
many rural child en not enrolled in school, And the ?rticipation rates 

are the lowest ,of the four. provinC~rs: -Forin Baluchistan jand NWFP 
75%,* Baluchistan boyp.j about* 70%, girls about 14; fr m'w."P boyfr7 about 

ncludsgirlsabout 28%./ , V[SAID calculations 1989 wheret 'the denominator s 
4-year-olds to account for presence of "kachi iainfirst grade] . 

* 	 Costrucng .wa.of apro ately 4,4500 primary schools 'inBaiu-exitntd 
7,000 in NWFP (l~igWith appropiatei-Lca!;*lir~sh, etc.) would,, be nee6ded to 

t d 90% of the populationof boyi and 60% of
allow 'enrollment 

. Recent historyf primay school construction bygirls by, theIthe"two rroyinbes . is. not en6kuraging. The achievements repoirtcd for the 

Planning in successive, Det i.Ied Annualprevious, yea b "the: Ministry of 
,Plan dumentsuar ,a follows: 

L"'i New Primary Schools Constructed 
~t.;* 1,, .grsaot 1%"o',pb~ bot7%,1bu.,.bo ,,~ ~ 	 ~ 

(projected.)Locatioi;'Aeai j'; 1983 .1984 1985, 986 1987 1980 

.75 100 50 10 "150 (52)Baluchistanl 1 

~; 124. 108 (52)<NWFP ~ 201 5 50 
. 

,? ei 	 . +., provinces aobve c .learlyThe constructiorm capacity, in the, indicated 
requires mansive.inoervention to'expaind enrollment. This effort: will b 

limited, howeer'.I by the work *tthat realistically can 12 aetainl 
construction ;,contrctors, under the administration of the provincia 

, g a2Sorganizations 198 	 wd 

. u Given what isdecribd hereafter, the tariet of building 11,500 schools 
modest.
is oveLly ambitious,, The program described .uld re.ult in more 

hachievementslin nroollments. 


;1j
 



bui4ding
 

Providing additidnal school buildings must be coordinated wit:i Hie suplY 
of teachers b6ok, and related instructional materials for _... ,-'::ectivea 

'ideally wo'il.d be ju:;tU. instructional 'syqtem. The ''rate of construction 	 a c:
output. 	 practicc
head of the.eaqler t-raining In actual 

,-!, 0;pro.ramcooL.ination Will "rarely occur. The emphasis of the pLop.a': 

: 	 to rovide sch6oli for presently unserved rural localities, p;ir.icu.arly 

for girls 'Given jthe overcrowding that is endemic, a largo .rI: l the 
.. "i proposed pr ramno'dob.bt,. will be sited at, or adjacen("t t,), ,xi..t:i.nfi 

Classooms'sschools.'will be. provided 'at shelterlesr :-,ia0s; anId 
classrooms wip added 'Or replaced at existing schools. hI'o ,I .ciocy 
of4' the site s ection procedure "in the provinces and :v!h vo.lut,, of 

manageable construction will limit the size of the annual Cn1r tvuc*t'iOl 

* 

* , 	 ,1"p2rogram. y~iA 

*"A. Rehabilitation of Existing School Buildinyz
 

at 	 reIInitial planning: 'for this prograir the PID 'level included h' l tati on 
of thousandsofschool buildings. Applying "band-aid:;" of thii:: ty:i,, i. 

often throwing good 'money after bad. Rehabilitati:on ofr,hal reiid''too 

substandard school building is not what this program is' about:.
 

In. addition jit to. being a costing and ' implementation nght:m,:are, 
oV a e:ead'/rehabilitation.'). ould generally., just prolong the life 

unsatisfactory facilities and perpetuate recurring r:epair coWL:. if tlh 
"rehabilitatioi, ,irequir e d goes beyond "maintenance -- painting, patchling, 
glass replacement,, latch 'repair', 'etc. -- into reconstruction ,)17 wall.s and 

'roofs ,thei" replaqembnt by a new"'durable facility is more appropi:i . 

. . Cons'tLuction of Newuilri',Q. 

M 	 building program is to providc PC':mary..ilo the 

schools inirural; areas, a significant component of the !:'rogran 1.,
 

'The.	 prog:ar al;o ,,ovidoh ';"a,: provisionof' middle schools for', girls. 
' of f icC. building [ fr "'Curiculum Developm nt 'in NWFP and for I h,' Textbo.!:' 

-Board in Baluchitan, 'Government,' Colleges for '1Elementary Tnclhor:; (rCr.I.:;)I'"in Baluchis an.',aqd NWP"P, expansion of existing GCF[Ps in iluchin;an, 
lducation rxtensio" Centers at existing GC1Ts in IaluchirI:, ,( and ttWI1," 

cluster hstels fr'f" female primary teachers in 3aluchistan ,111 l NWI'P, 1nd 

storaae faciliies fr books in Quetta ' The program is 'ta,.::,iarive, in 
.Table 1 at the ,d of this section.' ' 

:./ rimary Schools;l 


oMost 	o[., the primary. schools w.ll consist of either two or Lhrxo, cLa roon; 
'iih size (400' square or,-), openinq(averagc,,2-1/2)1,bout 16. by 25 feet 

onto a c "'verpj verandah. This is illustrative, not- 1 rigidI requirement, 
with final ;..d. ,in tailored to NWP and Ealuchisl:an requiremen: In..'Ir 

addition, some areas ,may require a room for a teacher's rMjd!e. Al. 

*':' schools -- ll l facilities and most a perimeter (bournl:rr:y) wall, 
:' a 	 "girls schools. " requirii~, 


http:ramno'dob.bt


-
. --...
-".-.. 
< +. ' i~li
 

I -3­

:"ihi 

1< 
,inancIal, co'nsider ons aside, the number of schools thai: ctm bc:bu.,..

b~i mited. by the maximum construction contractor resource::; ,that can 

be brItght to i bear and the administrative capacity of the provi:cJ.al 
Deparlments ofi Education and related engnneeringtslstruction ,, t. 
Annex"-lI shows he development of figures utilizing three contracting 
modes. A managealeprogram that would nonetheless stretch admJinistrative 

resources Iishab~ut:> 1,700 two- or .three-room Schools- in Iabidiistan and 
about 3,300 inNFPI!constructed over an . eight-ye'ar' period. TI1Ii5 would 
have to re h~avily 'on pre-fabricated construction and .req.1ire 

reinforcement;of.the provincial; administrative machinery, -perhap: in thie 
form of adhoc,oganizations or directorates set up for the dur,,t.ioI of the 

, 

1j 

A maximum contrac ing effort using three different contracting 1x-.jds (see 

section P' below and Annex 1) could produce about 2,100 ,;dhools in 
Baluchistan and' 4,100 in NWFP. This would severely ,-':load the, 
provincial admihistrative .system for site selection, contrac , 

administration, i'construction management, and inspection. A bu1.Idinig 

program of such m6gnitude is not deemed feasible. 

. iddle Schools for Girls 

I . 

To encourage highbr education for girls, mirldle school,; (grade.: 6-8) Wi11 

be "provided adjacent to selected primary schools. The iutur-. trend may 

well be toward Scols providing instruction in Grades 1 throurtij 13. [roe 

the construction- .tandpoint there- will be little, i'i6ny, cliIfercic:: in 

primary and middlie schools although some differentiation may ,<,'.ind.:azc:c: 

In the final design stage,. As the program progreszss theur ay bt. somei:­

trade-off between the projected number of middle schools (1,800 in the PID 

stage) and theI primary schools based on -perceived need. middle school.; 
are included in the numbers. presented above for ,prlmary schools. 

3.,!"Offic, 
-Textb 

Buildings -for 
ok Board 

Curriculum Development ,an the 

* 

An office building will be built for curriculum dcvelopc;: . .W'L and 

for the Textbo6k Board in Baluchistan. These facilitie:; wil. be 

constructed in. Abbottabad (NVNP) :and Quetta (Baluchistan) to complement: 
other program V,qctivities for strengthening, and uLxjradin9 the?" .at:aff. 

dealing with" cyrriculum and textbooks. A building conttai.nfi:mj 19 otftice:; 

is planned in. NWIP and a somewhat larger one in Baluchistan. 

4.. i Government College. for Elementary Teacher (G(As 

iI . 

This will compribe two 100-student facilities for boys and o,,vc[or jir I. 

in Baluchistan,'and seven for girls in NWFP. Further, ad,.lions will :, 

made to the si*l existing GCETs in Baluchistan. 

5. 1 Additions to.Existing GC17!s 

Five or six rooms 
Baluchistan. 

will be added to enlarge the six GCETs 
" . 

now o,:erati.niig ill 

j' , 

______________ .. +..vI.'II ,,_________________-__+_________________________________________.. 



-4­

6. ! Education Extension Centers
 

These centers will be located adjacent to existing Gei rs, six in
 

Baluchistan and five in N14WP. 

for Female Primary Teachers;7. 	 Cluster Hostels 

schoolq in 8eiected arrj.x-'Five 20-resident hostels for teachers serviiig 
programmed Baluchist.nlwhere living accommodations are unsuitable are foL 

and six for NWFP. 

8. 'Warehouses (Godowns) for Book Storage 

Three storage facilities of 24 by 40 feet are programmed for 1auchistan.
 

TABLE 1
 

CONSTRUCTION PROGRAM 

NO. CO, 1I.'IlUC'ION r1!;:ODSTRUCTURE 	 LOCATION 
Year 

1 2 3 4 5 6 7 R 9 10 

1 700Baluchistan
1. New prim&ry and 

3 300
NWFP
Middle Schools 


3
Baluchistan
2. New GCETs: 

7
NWFP 


3. Existing GCET Expansion 	 Baluchistan 6 

Baluchistan4. Education[ Extension NWF,,p 	
6
5 
6Baluchistan5. 	 Cluster 11ostels 


NWFP 
 5
 

6. Office Building 	 Baluchistan I
 

7. office Building 	 NWFP 1
 

8. Book Warehouses 	 Baluchistan 3
 

C. 	 Site Selection
 

Provincial, District, and
Site selection for each school will involve 	the 


Sub-District Education Offices in consultation with community of[iciIr:. 

http:Baluchist.nl


" * - J Approval by,,the,Provincial Education Department,shouldclear showi ig of come only afterthe nature and extent of need, local c6riwiUnity mippor.., 
i 

and the cpadit Y within the Department to provide teachers and learnig
materials. ..tconstructO he location. Details of the physical facilities 
will 

on a specific Plot of land provided by the local ccmmuij
to he 

then- beeveloped., 

D..:" iciia tisDesign 

The~ba i 
 midel. for primary and middle schools is
and a verandah,; The layout should 
two or three clssrooms

readily accommodate
The future expansion.building--'must be of durable, low-maintenance construction.
'latrinesimust|beprovided as well as 
Toilets or
 

a water supply
boundary,'"wali is essential 'for girls'l 
or water room. A

schools ,and desi'rable for boys'
schools.' TheJbuilding design must- allow 
for good natural lighting
natural/flow- ventilation. and

In cold locations a facility for simple' heating

should beePr ided using locally availablemay-,be neiessiry to provide' a 
fuel. In some localities itresident teacher's room in the school design.
 

!loal l. Conventional
 

The conventi6nal design 
for schools would incorporate readily avai
-local;construption
-pre-ualifed materials and be suitable for construction by acontractors. In NWFP the list ofbasic design for primary andmiddle schools is'a 16 foot by 25 foot classroom(s) opening onto'
verandah. '''C a covered( nstructiOn 
material iq brick for bearing walls, concrete roof
beams, and concrete slab roof. 
In Baluchistan there is more 
diversity
school buildng design in
which reflects extremes of climate between the .north and-south. 
In the warmer
1 corrugated&i.!on southern 'districts the roof maysheets or tiles be ol
on steel framing with walls of local 
 .stone, brick ,or concrete block. Detailed design must incl.ude a seismic-S resistanc ctor. Windows and doors inclIding au].
~made ofmetal, notwood, for increased durability ndlowmaint~enance.7 

2.. ':'Conventional and Pre-fabricated Combined 
The school 6b ngprogram would be most effective
both conventio'al 'and pre-fabricated if it would utilizeconstruction
utilizing pre-fabricated steel framing and roof members

modes., !A combination 
especially k ifitwere based may be desirable,on locally available material for walls, e.g., Istone, brickp'',,br c6ncrete block.
 

- i' ' =:';rPre-fabricated . .' I 
The pre-fabricated design wouLd provide
bove.owever, eg the same basic layout describe(construction would 
utilize factory-pro(Ad,ced framing,

'iwall, and 4roof 
.units that meet durability and low-maintenance 
requirements'!,: A variation might use r 

factory produced structural framingand roof units 'with filler walls made from locally available stone,or concr 1eblock. brick,
Size/weight restrictions on components will h-r
 
' 

required so that transportation .to isolated sites''''; can e"'': ,omliried not accessible byZr 
can - ac e byndo>anas roadmen and/o animals. See section F below [or 

~ '.. 
. .. 

A- I 

>) ' .. ' : : "< K .' ' -*" .. . i 
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elaboration on the pre-fabricated building currently be.wng produced in
 
Pakistan. The opportunity to provide pre-fabricated units for the program
 
would not be restricted to the one firm currently producing thesee units in
 
Pakistan (Harmain, Ltd). International tenders would be invited under
 
design/specifications developed by an Architect/Engineer firm.
 

4. Architect/Engineer Support
 

Essential to the'design and construction management of the project is a
 
qualified locali Architect/Engineer .firm (A/E). Such firs are currently 
operating in Paklistan. Each of the Provincial Education Departments must 
retain the services of an A/E(s) to do the following. In addition the 
same A/E(s) firm will provide construction management services as set 
forth in Section G. below: 

o 	 Develop a: series of conceptual (preliminary) designs for school
 
constructidn to suit conditions in the Province(s). The Education
 
Department i would select and approve the design deemed most
 
appropriate for each locality.
 

o 	 Prepare detailed drawings, technical specification-,, and cost
 
estimates for each of the designs selected.
 

o 	 Prepare stqndard tender documents for securing construction contracts.
 

o 	 In both Baluchistan and NWFP design, prepare drawing::, technical
 
specifications, cost estimates, and tender documents for the new
 
Government Colleges for Elementary Teachers (GCI;.ls); for a,Iitiots to 
existing GCETs in Baluchistan; and for satellite Education Extension
 
Centers at l existing GCE~s in Balvchistan and NWFP. 

o 	 Design Cluster Hostels for female primary school teachers in both 
Baluchistan and NWeP.
 

o 	 In both Baluchistan and NWFP design, prepare drawings, technical
 
specifications, cost estimates, and tender documents for the Office
 
Building for Curriculum Development (BCD) in NWEP an( for the 
Textbook Board in Baluchistan.
 

o 	 In Baluchistan design, prepare drawings, technical specifications,
 
cost estimates, and tender documents for the Book Storage facilities.
 

The same A/E firm will provide construction management services as sOt
 
forth in section'G below.
 

E. Facilities COnstrucI'i n
 

1. Primary Schools
 

The bulk of new construction will provide many primary schools having two 
or three classrooms to accommodate 60-120 students. Trhe -umall size of 
schools is dictated by the need to locate schools so that small children 
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will not have to walk long distances. Based on the advice of 
knowledgeable District Education Officers and local officials in a given
 
area, two kilbmeters may be considered the maximum walki ng distance that 
will custain high enrollment for boys with a shorter distance [or girls -­
one kilometer suggested by one informed source. it is likely that the
 
optimum will be different in Baluchistan and NWFP, and indeed in different
 
areas within each province. As mentioned above, standard designs for
 
schools will b developed by an A/E firm working with the provincial
 
Education Departments to assure durable functional teaching and learning 
facilities.
 

2. Middle Schools for Girls
 

These will account for a significant portion of the construction effort.
 
In most instances the middle schools will be located adjacent to primary 
schools and the facilities will be of similar construction with three
 
classrooms to accommodate grades 6 through 8.
 

3. Office Buildings for Curriculum Development 

These buildings will be located at Abbottabad, NWFP and for the Textbook
 
Board at Quetta, Baluchistan. The facilities design (15-offices in M-F, 
somewhat larger in Baluchistan) will stress functional adequacy and
 
utilize materials and style suitable to the area. Particular attention ill
 
planning and scheduling must be given to availability of land and
 
utilities (i.e., electricity, water, sewer, telephone).
 

4. Government Colleges for Elementary Teachers
 

Three GCETS will be built in Baluchistan and seven in NWFP. The design 
for these facilities will assure functional adequacy and utilize materials 
and style to suit the location. Particular attention in planning and 
scheduling must be given to siting, availability of land, and utility 
connections. 

5. Addition to Existing GCETs
 

Additions of five or six rooms will be made to each of the six existing
 
GCETs in Baluchistan, and will include a 200-seat auditorium at one
 
location.
 

6. Education Extension Centers
 

At six existing GCET's in Baluchistan and five in NWFP Education Extension 
Centers will be built. These "satellites" will be self-contained with 
three seminar rooms, a 50-person lecture hall, a library, a materials 
display room,! a dining hall/kitchen, a 25-room double occupancy hostel, 
and staff quarters for 3-5 persons. 

7. Cluster Hostels 

Five 20-resident double occupancy hostels will be constructed for female 
primary teachers serving in Baluchistan and six in NWFP where living 
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conditions are difficult. The desigh will assure functional adequacy and
 
a pleasant living environment with water, electricity, and heating.
 
Siting must be carefully coordinated with locations of schools served by
 
the resident teachers.
 

8. Book Warehouses
 

Three storage facilities in Baliuchistan will be of simple construction
 
utilizing local building materials with assurance of security for the
 
stored material.
 

F. Construction Contracting Mode
 

From the northern end of NWFP to the southeastern extremity of Baluchistan
 
includes a distance of 1,000 miles. In such a vast territory with great
 
diversity in -climate, topography, settlement patterns, and economic
 
development a single contracting mode is not suitable throughout. Three
 
separate approaches should be considered, all utilizing a coimmon crucial
 
ingredient: the services of an A/E firm for construction management.
 
Modes I through III are discussed immediately below.
 

1. Mode I - Conventional Construction, Local Contmactors
 

This is the least attractive of the three approaches. There would be many 
individual contracts to administer, poor equipment, poor quality work, and 
a slow construction schedule. (six months minimum per school). It also 
would be very difficult and costly to monitor and inspect the work at 
crucial times. It may be impossible to avoid this mode of contracting 
altogether. If it,must be done, however, the work should only be given to 
pre-qualified contractors whose satisfactory past performance is known by 
the concerned Provincial implementing office or Communicationr; and Work; 
Department. Using this approach it would be unlikely that more than 
100-150 schools Would be completed annually in the two provinces combined 
due to the shortage of qualified local contractors and the extended 
construction schedule.
 

2. Mode II - Conventional Construction, Large Contractors
 

With school construction in the Provinces, a recurring theme is the 
extreme difficulty -- almost impossibility -- of securing quality conitrol. 
in building by small local contractors. Under a massive building program 
with many schools under simultaneous construction, effective monitoring 
and inspection is very difficult. To attract well-organized and efficient 
contractors to' the program it is proposed to "package" 100-200 schools, in 
a vicinity, or more if the area will permit. Investigation indicates that 
a contract 6f Rs. 20,000,000 - 40,000,000 would encoura(7e the larger 
Pakistani cont actors to mobilize and undertake such multi-unit 
construction in a given area. Better workmanship and control of materials 
would be expected from such firms and it should be possible for the A/R, 
firm to work 'out a rational monitoring and inspection progra,,. 
Collaterally, a well-organized, phased construction operation should 
reduce completion time for the individual schools, by half compared to a 



-- 
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one school-one local contractor approach. Such an operation should be 
able to complete each school in 3-4 months with many schools under 
construction simultaneously.
 

3. Mode III - Pre-fabricated Construction, Large Contractor
 

An earlier World Bank project promotes the use of "pre-fab" school 
buildings - factory-built components to be assembled at sites on concrete 
foundations. A factory at Jahurabad in Punjab province (Harmain, Ltd.) is 
manufacturing the components and a prototype structure has been erected at 
Lahore. A contract has been signed for 3,000 one-classroin buildings 
under the World Bank-financed Second Primary Education Project (PEP II). 
Construction of the initial units began in Swabi District, WFP, and 
Lasbella District, Baluchistan at the end of February 1989. Inspection of 
the prototype shows the building to be of durable construction, and 
well-lighted and: ventilated. Construction time is the major advantage 
over the cenventional design 30-20 days scheduled fr(n foundation to 
comletion. Costs are slightly less than a functionally equivalent school 
Milt with conventional materials and methods. The pre-fab building, or a 
variation using some factory-produced components, is one of the design 
options to be studied and presented by the A/E firm for consideration by 
the provincial Departments of Education. Its use would in large degree 
solve the problem of quality control in local conventional construction. 
It also might be most suitable for isolated locations where availability 
of labor and materials for conventional construction (including water for 
concrete-making and curing) poses a problem. In terMs of construction 
time per unit it has abotit a 6 to 1 advantage over single-contract 
conventional construction. 

G. Construction Management Services
 

No single item will be more crucial to the success of the school 
construction pr!gram than the alit and scope of the constructionmanagement services to be provided by the same A/E firms(s) %fose design
 
services are described above in section D. It will- be the A/E's 
responsibility, , as the provincial Department of Education's
 
representative, to schedule construction of the approved school building
 
program, issue tenders for construction contracts, and evaluate bids.
 
Most importantly, the A/E firm must devise, organize staff, and oversee a
 
system working: with staff of the Provincial implementation unit or
 
Engineering Division of the Department of Education (in Baluchistan) to
 
monitor construction and assure quality control at each building site.
 
This is a complex task that will require talent and skill to manage the
 
hundreds of sites throughout- the Province at any one time. An outline
 
Scope of Work fog A/E services is presented in Annex 2.
 

To upgrade construction management. skills of involved provincial
 
personnel, contractors, and A/E, it is proposed that intermittent short
 
term training programs be given ineach province. The program would' be
 
executed by .twc/three U.S. technicians who are specialists in field
 
construction scheduling and management, and in related computer
 
applications.: The program would include provision of computer equipment
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for use in both training and execution of the construction program. Annex 
4 presents the proposed training element in more detail. Tile cost is 
budgeted under the ITraining and Technical Assistance component of tile PAAD. 

II. 	Work Phases
 

Thousands of widely dispersed schools are to be constructed over a large
 
area based on selection criteria and prior'tizing by the Department of
 
Education. The provincial Department of Education together with its
 
supporting units (PIU, LGRD, C&W, etc.), along with the efficacy of
 
contracting procedures, will control the direction and volwne of work.
 
This is a program, not a discrete project, that will move only as policy
 
and workable implementation procedures are developed. At this juncture
 
projections of facilities to be constructed and related expcnditures 
represent goals rather than a specific finite construction schedule. The 
construction program, is phased over a period of eight years. The first 
two years of the ten-year program will be required for securing the 
services of an A/E; firm(s), initial design work, and securing initial 
construction contracts. After five years the program should be evaluated 
and the succeeding five years of construction activity re-prograimned based 
on experience up to that time. 

The outline which follows shows engineering and constructi n activities
 
over the ten-year program.
 

1. Year One
 

o 	 A/E contracts secured by Baluchistan and NWFP Departments of
 
Education.
 

o 	 Conceptual/preliminary designs of school facilities prepared.
 
o 	 Primary school maps prepared by District and Province foL
 

planning, tracking rite
selection, and construction of schools.
 

2. Year Two
 

o 	 Conceptual/preliminary designs of school facilities approved by
 
Department of Education.
 

o 	 Standaid design of primary and middle schools completed and 
approved. First construction contracts tendered. 

o 	 Design of GCETs initiated.'
 
o 	 Design of office 'buildings for Curriculum Development (NWFP) 

and Te~tbook Board (Baluchistan) initiated. 
o 	 Design'of hostels for female primary teachers initiated.
 

3. Year Three
 

o 	 Construction program for primary and middle schools underway.
 
195 Schools completed in Baluchistan: 390 schools completed in'
 
NWFP. 

o Construction initiated for first GCETs in Baluchistan and NVWP. 
•o Design,of additions to Baluchistan GCErs initiated. 
o 	 Design'of Education Extension Centers at GCE'Ts initiated for
 

Baluchlstan and NWFP.
 



Design'of office buildings for NWFP and Baluchistan approved.
o 

Design of hostels for female primary teachers approved.
o 


4. Year Four
 

primary and middle schools continues;
o 	 Construction program for 

210 schools completed in Baluchistan; 420 in NWFP.
 

for Curriculum
 o 	 Construction initiated for office buildings 

Development in NWFP and Textbook Board in Baluchistan.
 
one additional GCET for Baluchistan
 o 	 ConstrUction initiated for 


and onb for NWFP.
 
o 	 Constriction completed first GCETs for Baluchistan and IIWFP.
 

for Education
 o 	 Construction initiated for additions to GCETs and 


Extension Centers in Baluchistan.
 
o 	 Constrjction initiated for Education Extension Centers in NWFP.
 

first cluster hostels for female
 o 	 Construction initiated for 

primary teachers in Baluchistan and NWFP.
 

book 	storage facilities in
 
o 	 Design initiated and completed for 


Baluchistan.
 

5. Year Five
 

primary and middle schools continues;
o 	 Constiuction program for 

210 schools completed Baluchistan; 420 in mlrP.
 

o 	 Construction completed for Office Buildings in IIW'P and
 

Baluchistan.
 
completed for one GCUr in Bal'chlstan and one in
 o 	 Construction 


NWFP tsecond ones).
 
hostel in Baluchistan and one in 

o 	 Construction completed for 

NWFP (first ones).
 

o 	 Constructio, complete for first addition to existing GCor and
 

for Education Extension Center for Baluchistan.
 
Education Extension Center at
 

o 	 Construction complete for first 

GCET in NWP. 

for 	 book storage facilities in 
o 	 Construction initiated 


Baluchistan.
 

five year!;
Construction program evaluated; program for succeeding 

6-10 	below is indicative of what is
laid out; program for years 


needed to complete all facilities.
 

le tranched.Funds for the five-year program outlined above should 
be based on findings of


Funding decision for the years 6-10 should 

the evaluatjon of the first five-years.
 

6. Year Six
 

primary and middle schools continues;
o 	 Construction program for 

210 schools completed Baluchistan; 420 in NVNP.
 

the third one is completed
o 	 Construction continues for GCETs: 


for Baluchistan; the third one is completed for NWFP.
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o 	 Construction continues for hostels; the second one is 
completed in Baluchistan; the second one is completed in NWFP. 

o 	 Construction continues for additions to existing GCITs and for
 
Education Extension Centers in Baluchistan; the second
 
completed.
 

o 	 Construction continues for Education Extension Centers in NWOL,;
 
the second one completed.
 

o 	 Constrction is completed for the book storage facilities in 
Baluchistan. 

7. 	Year Seven
 

o 	 Construction program for primary and middle schools continues; 
210 schools completed Baluchistan; 420 in NWFP. 

o 	 Constrction continues fbr NWFP GCETs; the fourth one is 
completed. 

o 	 Construction continues for Baluchistan and NWFP hostels; the 
third 	ones are completed.
 

o 	 Construction continues for additions to existing GCE'rs and for 
Education Extension Centers in Baluchistan; the third completed. 

o 	 Construction continues for the Education Extension Centers in 
NWFP; the third one is completed. 

8. 	 Year Eight 

o 	 Construction program for primary and middle schools continues: 
210 schools completed in Baluchistan; 420 in NWFP. 

o 	 Construction continues in NWFP for GCfs; the fifth one
 
completed.
 

o 	 Construction continues for additions to existing GC1's and for 
Education Extension Centers in Baluchistan; the fourth one 
completed. 

o 	 Construction continues for the Education Extension Centers in
 
NWFP; the fourth one is completed.
 

o 	 Construction continues for Baluchistan and NWFP hostels: the
 
fourth ones Fre completed.
 

9. 	Year Nine
 

o 	 Construction program for primary and middle schools continues:
 
210 schools completed in Baluchistan; 420 schools in II.-VP,
 

o 	 Construction -continues for NWFP GCETs; the sixt-h one is
 
completed.
 

o 	 Construction continues for additions to existing GCErs and for 
Education Extension Centers in Baluchistan; the fifth completed., 

o 	 Construction continues for the Education Extension Centers in 
NWFP: 	the fifth one is'completed.
 

o 	 Construction continues for the Baluchistan and VILP hostels:
 
the fifth is completed.
 

10. 	 Year Ten
 

o 	 Construction program for primary and middle schools completed: 
.210 schools completed in Ealuchistan: 420 schools in NWFP. 
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o Construction is completed for. GCETs: the seventh one is 
completed in NWFP. 

o Construction is completed for addition to existing GCms and 
Education Extension Centers in Baluchistan; tile sixth one is 
completed. 

o Construction completed for the sixth NVIFP hostel.
 

I. Cost Estimate
 

At this juncture only an order of magnitude cost can be assigned to the

various construction program components. 
Design of the variou-c facilities 
must be completed by the A/E firm before reasonably firm costs can be
determined. On' the other side of the equation, the volum(i of annUal 
construction will depend (1)on the efficacy of Department ofI Education 
school site selection procedures, (2) on the success in attracting good
construction contractors to undertake the works 
 and (3) on the
effectiveness of the provincial 
 contracting and construction

administrative procedures. A summary cost esti-,,ate for tile construction 
program is given on the following page. Estimating details ar(, presented 
in Annex 3.
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Estimate of*
 
Construction and Engineering
 

Cost ($millions)
 

BALUCHISrAN NVWFP 
CASES CASES 

Component 
II & III I, II & III II & III I, II & III 

1. 	 Primary & Middle Schools 33.3 41.3 66.7 82.7 

2. 	 New GCETs 3.5 3.5 7.0 7.0 

3. 	 Additions to 6 GCETs 0.6 0.6 ­

4. 	 Education Extension
 
Centers 4.5 4.5 3.8 3.8
 

5. 	 Cluster Hostels, Primary
 
teachers 1.0 1.0 1.2 1.2
 

6. 	 Office Buildings 0.5 0.5 0.3 0.3
 

-
-7. 	 Book Warehouses 0.1 0.1 


Subtotal Case II & III 43.5 79.0 
Subtotal Case I, II, III 51.5 95.01 

Combined Program CASE II & III: 5,000 schools 

Construction Cost 43.5+79.0= 122.5
 
Architect Engineer @ 9% 122.5x0.09- 11.0
 

133.21 4134 million (rounded) 

Combined Program CASE I, II, III: 6,200 schools 

Construction Cost 51.5+95.0= 146.5
 
Architect Engineer,@ 9% 146.5x0.09= 13.2
 

159.7 	= $160 million (rounded)
 

Note: Physical contingency and escalation not included. Add 10% contingency
 
and inflation rate 7% compounded annually beginning Year 2 on total
 
program budget.
 

http:146.5x0.09
http:122.5x0.09
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PED - Baluchistan and NWFP'
 

sCHoor CONSTRUCTIG T CAPACITY OF ALTERNATIVE CONSTRTION ,,1)ES 

CASE I: 	 Conventional Construction - Small Local Contractors, Single
 
Schools
 

Baluchistan : 50 schools/year 
NWFP:' 	 100 schools/year

150 schools x 8 years = 1,200 school-
Some 2-room schools; some 3-room schools. Average for program 

2.5, rooms. 

Cost 1,200 x 	2.5 x :$8,000/classroom = .*24,000,000
 

CASE II: 	 Conventional Construction/Multiple Units - Large Contractors
 

Baluchistan: 100 schools/year 
NWFP: 200 schools/year 

300 schools x 8 years = 2,400 schools 

Cost 2,400 x 2.5 x. *,000/classro8om =,48,000r000 

CASE III: Pre-fabticated, factory--produced units - Large Contractors
I 
Bal1uchistan: 12 crews; each complete 
9 sphools/year = 100 schools/yr 
NWFP: 24 crews; each complete
 
9 s'chools/year = 216 schools/yr
 
Total per year 324 
324 schools/year x 0 years = 2,592 schools 

Cost 2,592 x 	 2.5 x 48,000/classroomn =52,000r000 

THE ABOVE COSTS AIUE WITHIOUT CONTINGENCY OR ESCALATIO 

NOTE:. 	 Th above figures represent a construction programn limited by
 
contractor avai:Lability and accomplishable volume o
 
construction in the two Provinces under the three contracting 
modes. The .ore critical limiting factor is the ndministrbtive 
capability of the provincial Departments of Education to handle 
suci a large volume of contracting and construction activities 
beginning !iith a vastly accelerated site selectionprogram. 

Of course various permutations within the Cases are possibl.2­
and should be examined as the program gets underway. As
 
mentioned in the main text, Case I (small local contractors)
 
brings a host oE adverse factors: limited financing, poor
 
,qualitycontrol, long construction period, difficult and copLly
 

/
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to, monitor and inspect. This leads one to consider a 
combination, properly scaled over time, of Cases II and IlI and 
this l.- recommended as the preferred COurse no[ action. Lt1wouldl. produce about 5,000 schools at a cost of m100million
(uliescalateQ) over the teni-year program. 

i 

~ IThoughi itwould be a stretch, with motivation and a good A/I-, 
ditecting construction management the Province: have a fight i.n 
ch14nne to handle a construction program based on Cases II an1 
III. Adding Case I with its many contracts wolld swun the 
system and is not recommended. 

fDetivation of Case I, II, and III program on preceilirg Sheet 1: 

CAS I: From field inspection and discussions with various official 
ano engineers, ft was concluded that a conventional primnaryschlool of two or three classrooms requires a-min,.muin of .'>:y 

. 

mokths to build by a small 
abbve inputs, bolstered by the 
repurted ( for 19r83-1988 (see 
judgmentwas made, that a 
prpjection would not exceed 
schools in NWFP. 

local contractor. Also from tlIK 
construction achievement record 
Section T of the narrative), a 
realistic ) year.. construction 
50 schools. in aluchistan an, 100 

CASE II: Construction time for each conventional school: 

I - M4obilization 
ite preparation/foundation excavation 

1/2 weu-k 
1 wek: 

- our concrete foundations/form columns/ 
/ poUr 

-Form 
concrete columns 
roof frame and-slab/pour concrete 

1-1/2 week 
1-1/2 wo: .k 

I Jr 
' 

Build masonry walls J 
Pour and finish floor slab 

--iComplete roof water proofing/finish 
- Finish door and windows 

3 wtek., 
1/2 week 
1 wecek 
1 week 

Plaster/finish walls 
-;Demobilize 

1 week 
1/2 weel 

Total 11-1/2 weeks 
Say = 3 months 

.Therefore each cre (12-15 persons) will construct 12/3 4 school;/year..' 

To complete 100 schools 
for a large contractor. 

ina year will require 25 crews -- a manageablo numly.", 

Requirement of one 'contractor inf aluchistan; two contractors in IWH''I"P. 

Value of 100'school contract = 100 x $20,000 $,2,000,000, say 1?.,;. 40 million. 

That sUm should attract the big operators. 

I i . ; .. 
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CASE III: 	 Analysis oif contractor's schedule on World Bank 1[:P II pre-f ,: 
leads to conclusion that 15 working days is a realistic tiuiy 
for erecting a onc classroom [armain prefab.
 

For a 2.5 classroom average school:
 

Time required = 2.5 x15 = 37.5 work days
 

Sorhe econciies of time associated with multiple units at one 
site. Therefore assume 35 work days to complete own school. 

Elpsed time assqming 6-day work week. 35/6 = 5.83 
weeks/school. 

52,weeks/5.83 = 8.9 schools 
Say = 9 schools constructed per year per crew 

Hlarmain is organizing 12 crews in BaluchistLn an] 2,1 crew" in 
NWFP to construct PEP II classrooms. [j.; same cre ,a 

organization for proposed program.
 

121 crews Baluchistan = 9 x 12 = 108 schools/year 
24 crews NWFP = 9 x 24 = 216 

Total for year = 324 schools
 

To tal for 8-year program = 324 x 8 = 2592 school:-­

(Equivalent to 2592 x 2.5 = 6480 one-classroom Ilarmain units) 

i/
 

http:52,weeks/5.83
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ARCHIITECr ENGINEER (A/E) - OUrLINE SCOPE OF WOP( 

The outline bel9w covers the A/E Scope of Work in both Baluchistan and 
NWFP. For World Bank PEP II, the Federal Coordinating Unit (FCU) has a 
contract with a, single A/E (NESPAK) for the work in both Baluchistan and 
HWFP. For the PED program it is recommended that the A/E conLract(s) be 
directly with the provincinl Education Department(s). Given equal 
competence, there may be an advantage to having different A/Es for each 
province. On the other hand, if a large well-qualified A/E submits the 
best proposal and; has sufficient experienced personnel to handle both 
jobs, there shopjld be no objection to using a single firm. In any event 
it is planned to use Pakistani A/E firms. They are avail.able and 
qualified to undertake the work planned for the PED Progran. The A/E 
firm(s) engaged to do tHe work for GCEHs, etc. need not necessarily be the 
same ones handlin the primary school components. 

Scope, of Work 

A. Design 

1. Develop conceptual/preliminary designs for Primary and Middle
 
Schools to suit functional and climatic conditions in the provinces of
 
Baluchistan and NVIFP.
 

2. After agreement with Department or Education on (Iesigns for 
final development, prepare detailed drawings, technical specifications, 
and cost estimates for each of the approved designs. 

3. Prepare standard tender documents for securing construction
 
contracts to include small local contracts (single structure), large
 
contracts for conventional construction at multiple sites, and large
 
contracts for pre-fabricated structures.
 

4. Prepare School Maps by Province and District for planning and
 
tracking site selection and construction of schools in the program.
 

5. Make site investigations and prepare detailed drawings,
 
technical specifications, cost estimates, and tender documents for
 
securing construction contracts for:­

a. Baluchistan
 

- 3 GCETs (one for girls; two for boys) 
- Additicns to 6 existing GCE'rs 
- 6 Education Extension Centers adjacent to existing GC£s 
- 1Textbook Board Office Building 
- 5,[ostels for female primary teachers 
3iWarehouses for book storage
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b. NWFP 

- 7 CETs for girls 
- 5 Education Extension Centers adjacent to existing GCh.Ts 
- 1 Curriculum'Development Office Building 
- 6 hostels for female primary teachers 

3. Constructiok Management

I 

In coordination with the implementation unit(s) designate,] by the 
Department of Education: 

1. Prepare and maintain tendering and const-ucLion rehedules' for 
all the facilities mentioned under "Design" above.
 

2. Evaluate bids received for construction of all the facilities 
mentioned under "Design" above. 

3. Prepare a field construction managcient pl an .ncludinq 
staffing and transportation requirements of the A/E and the DoilrtmCnt of 
Education implementing un*.t(s).
 

4. Provide Resident Engineers, Assistant . Enlqi.nee r.;, and 
Inspectors to organize, direct, and supplement monitoring / inspection 
personnel of the Department of Education implementing unit(s).
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COST E-SPIWTE DETAILS 
Average cost er school for pograin estimates 

Many sources were examined and informed local profcssriJvl were 
queried about costs of school construction in IBaluchistan and !4'VP. Ti~is 
exercise gathered data from actual construction contt.s and 
knowledgeable indiv..duals from PIUs and Division ngir'"wor; i, the 
provinces and NESPAK (A/E) Resident Engineers. '[le co:'t per "lire foot 
of covered area ranged front Bs. 180 (NWVP -- brick 1carinq w.l /(concret, 
roof); Rs. 240 (Baluchistan -- reinforced concrete frane and [(Jof wit:h 
brick walls); Rs. 230 (llarmain Prefab-- steel frame, coI/osil r wall and 
roof panels); to Rs. 260 (Turbat -- reinforced concreLe fras,., is] roof, 
concrete block walls). In devising a "standard ;chool" F21r e;tiLin'j 
purposes, classroom size is assumed to be 400 square fe:t open ii'I onto n 
8-foot covered verandah. All schools are assulned to (;o:Ili 2 or 3 
classrooms (2-1/2 average per school for costing) lying on 2 "k;Inal;" of 
land (about 1/4 acre) enclosed within a 400-ft boundaIry wall. 'Ie cost of 
the verandah and the boundary wall is prorated to te cos;t plr classroom. 
The cost per square foot of covered space used for te stan10i1 school is 
the average for the costs of NWFP' and Baluchistan: U.s. 210/' iare root. 
Cost of standard schooi:
 

2 Classrooms 16' x 25' = 800 sq. ft.
 
1 Verandah 8' x 50' = 400 sq. ft.
 
Total covered area 1,200 sq. ft.
 

Cost at Rs. 210/sq. ft. 1,200 x 210 = Rs. 252,000
 
Boundary wall: 400 ft. x Rs. 150/ft = Rs. 60,000
 

Total: 2 rooms = Us. 312,000
 

For 3-room school: 

Add extra clasAroan = 400 sq. ft.
 
Add extra verandah = 200 sq. ft.
 

600 x 210 = iUs. ]2(,0)00
 
Total: 3 rooms = U{s. 436,Oo( 

Converting;i@ Rs. 19 =$1.00-

Average cost/roan jlG1,42l/2 =-f:; 8,211
 
or = $23,053/"3 7,684
-= 

For "standard" 2-1/2 roan school
 
Avr age cart/room =(8,211 + 7,684)/2 = ;I; 7,940S
 

Say A;_13,0_____)
 

Standard 2-1/2 roan school cost 2.5 x 8,000 a *$ 20,000 

/ 
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GWERNMENTr COLLEGES FOR ELEMENTARY TEACHERS (GCSr) 

Covered area
 

(100 students, five tutors, five administrative staff)
 

School Building: 
Four classrons, one auditorium, one library,
 
one laboratory, three offices, toilets. 8,500 eq. ft.
 

Hostels:
 

2 students per room, a lounge, dining
'facilities, a laundry room, a pantry,
 

warden's office/room, toilets. 24,000
 

Residences:
 

Senior staff, 2x1,500 
Others, 8x750 9,000 

.Garage 500 

Total covered area 42,000 sq. ft. 

Cost
 

Assuming a unit rate of Us 600 per sq. ft. which includes roads, boundary
 
wall, tubewell, and overhead and underground tanks:
 
Total cost, 42,060 sq. ft. x Us 600 per sq. ft. us 25 million,
 

US $ equivalent, 41.00 Us 19. $1.3 million'* 

t wNrE: GCBT's for girl students will require hostel space for only 50 

--- residents. Reduce hostel area by 10,000 sq. ft. at a saving of 
$300,OOOL Total cost of a GCLT for girls: ,O000,000. 

4,J 
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TEACHERS' HOSTL 

Covered area 

(20 teachers, fi've single staff) 

2 teachers per roan, a lounge, a dining room, 
kitchen, stores, a laundry room, a pantry, 
warden's office/room, staff roans. 

Cost 

Assuming a unit cost of Rs 600 per sq. ft. 

6,500 sq. ft. xRs. 600 per sq. ft. 

US $ equivalento $1.00 = Rs 19.00 

Say 

6,500 Sq. ft. 

Re 3.9 million 

$205,000 

$200,000 
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OFFICE BUILDIUS
 

Abbottabad: Curriculum Developmnt 

15 offices 16-ft x 25-ft 6,000 sq. ft. 
Corridors, bathrooms, conference roam, 
storage, etc. Add 75% 4,500 sq. ft. 

10,500 sq. ft. 

Assume unit cost Rs. 600/sq. ft to include
 
site preparation. 

10,500 sq. ft. x Rs. 600/sq. ft. 

U.S. $ Equivalent @$i.00 

Quetta: Textbook Board 

= Rs 19 

Rs. 6,000,000 

$ 315,000 
Say $ 300,000 

Cost furnished by Dept. o

U.S. $ Equivalent @ $1.00 

f Education 

- Rs. 19 

Rs. 10,000,000 

$'526,000 

say $ 500,000 

/
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Baluchistan: Addition to 6 existing GCTs
 

Add 6 rooms at each GCET 
Add 1-200 seat auditorium at one GCET
 

6 rooms @ 20-ft x 25-ft a 3,000 sq. ft. each GCET.
 

1 Auditorium @ 40-ft x 60-ft 

Total Area 3,000 sq. ft. x 6 bldgs 18,000 sq.ft. 
40 ft. x 60 ft. = 2,400 

20,400 sq. ft. 

Cost @600 Rs./sq.tt : 

a R.12 000,00020,400 sq. ft. x Rs. 600 

U.S. 	 $Equivalent @$1.00 Rs.19 4631,000 

Say $600,000 

Baluchistan and NWFP Education Extension Centers
 

Construction similar to New GCEr's.
 

Covered area 75% of GCET design.
 

$1,000,000
Cost GCET w/25 room hostel 

Cost each Education Extension Center 0.75 x $1,000,000 $ 750,000 

6 Centers @ $750,000 $4,500,000Baluchistan : 
$3,750,000NWFP : 5 Centers @$750,000 

http:Rs./sq.tt
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Baluchistan: Book'Storage Warehouses
 

No. Warehouses (godowns) : 3 

Size 24 ft x 40 ft m 960 sq. ft. each 

Total area : 3 x 960 a 2,880 sq. ft. 

Cost assumed Rs. 400/sq. ft. incl. site preparation 

Total cost = 2,880 sq. ft. x Rs. 400 - Ps. 1,152,000 

U.S. 	 $Equivalent @ $1.00 - Rs. 19 $ 60,600 

Say t 60,000 

"') 
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TRAINING FOR PROVINCIAL ENGINEERS
 

The number of the new primary zchool buildings envisaged over the life of
 
timts what the agencies responsible for
the program is almost ten 


construction of primary schools in the two provinces have managed over the
 

last five years. As such the provincial engineers, whether working for
 

the government or for the local contractors, will have a critical role in
 
of the program. Therefore in-country
the successful Implementation 


training for the local professionals inadvance techniques of construction
 
management, using personal computers, will indirectly help the program
 

achieve its goals.
 

Two components are envisaged:
 

Technical Assistance: Expatriate teams of two/three pers;ons will visit
 

each provincial capital for about four weeks every year beginni'; with
 
Year Two. The teams will conduct one/two week courses in the following
 
fields:
 

- Project management and scheduling. 
Training of field inspectors inmonitoring, inspection and quality-
assurance.
 

for the agencies responsible for construction of
All engineers working 

education buildings, C&W inNWFP, and Directorate of Works, Department of
 

In addition civil
Education in Baluchistan, will be eligible tu attend. 

engineers employed with the construction firms listed with these agencies
 
will also be eligible. Travel and boarding/lodging costs will be borne by
 
the employers.
 

Ccxnmodities: The agencies responsible for implementation of primary
 
education school* construction in each province will be supplied personal
 

that siX will be required to serve thle
computers. It is estimated 

Divisions in eachl :frovince, for a total of twelve.
 

Estimate of cost5 and funding for this activity is covered under the
 

Training and "Technical Assistance element .of th~e PAAD.
 


