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EXECUTIVE SUMMARy
Flue-cure vi rqini a t-obna.cco is gJVown over an area of 11700 hectares 
in Peshawar, lazara and rlankiaal Civil Divi-2ions of 11orth West
lrontieo. Jrovinc 01 I'al: i,,tan, prOdiicincj about 24.8 million I:g of
(1 (' I Cecu .1ca Vo . t'1 ie Ioba cCo I C!.(avy , a-c f I tie.-CULed in small­
.1 ::oc], Wrni I ,, I i",Iditiu l,i I larnllS. Twelve tobacco companies
mainta in 36 plr'!ha - dc)nt-s scatt-Crodl th- Wol1(,,I t. t hIe toIhacco
growi IWJarea. Hvel-y t( ) ,lvo (Jrower gets h ime I f rog i,;tored with one
m1 II1}[oU tOhc' ct:}i), Il eh are bOund b' Zg1(jlgr1Cr t- , executed each
'ear, to )uI-chase ~lo s t. ipn1 a ted quantit, of e r'ed leaves from the

producers, at a 1,nimum lprice annoncced iln adIvance. Each tobacco 
companly maintai r; I i:;ts of their agreement ho 1(I-s , for each of
the i r pU reha e dDuroti, Iurng the 1990 tobacco growring season, 9915 
'CV t<.O ();"w (r( E.'P,-; V.(ole registo-e(i w ith val ioium. tobacco companies. 

A ranlcuO samp- () f ) obaco ow.er;i( .a (I ran out of these 
registered .CV tobaccc) gqrowers. Out of th, 83;e respoindents could 
be interviewel, tnhe remaininq 15 being untraceable. 

Based on the results of the interviews with the respondent tobacco 
growers, it was estimated that, on an average, about 77000 tonnes 
of firewood are conmsun(l annually -in cluri q FCV tobacco. Acacia 
mo-dst<i, A. nilotica, ru!rus al a and ai)bergia sissoo constitute 
81 percent of fi-et..,ood used in ICV tobacco curing. Tobacco growers
sconl to pror,1_ r I i h,..un Il ta.i ncd fiom Avn2 i, mo lo,,,ta, A. n.ilotica,
0-1-_-a Ie-rroj i rica amy l Moms a lbc . Their preference appears related 
to the high speci fic gravity of these species. 

vi 



In 1990, on an average, our respondents paid Rs 46, 44 and 30 per 

40 kg of firewood in Mardan Charsadda, Baffa, and Buner- - Swat, 

respectively. The price of firewood used in curing FCV tobacco has 

increased by 12 to 42 percent during the last three years. The cost 

of firewood accontst; for 43 percent of the t:o tal co;t of curing FCV 

tobacco. 

Eighty percent of the firewood consumed in tobacco curing 

originates froin the Punjab, of which 36 percent, mainly Acacia 

modesta, emanates from the forest lands of Attoc: District; and 44 

)ercent. from the farm lands. The remaining 20 percent is produced 

local ly: 1G peree-,,ret from agricultural lands; 3 percent, mainly 

Qn._rc_ l.x, from FATA; and 1 percent from forest/waste lands. 

vii 



1. INTRODUCTION 

1 .1 lli:;t.o y
 

'l'obneC'o wa' bni- 1) 11t t'o Tn I ­ y t ho Port tJtie 3aou50 years ago 

in tie reign of E:mperor Akba r. Virginia tobacco was experinental.1y 

grown at the Aqri 'u lt'iral Research Station, Tarnab in 1912. Its 

c( t i va1t ioj .-;t,11-t ,,d in 194i8 , initial ly over about 8 ha, and 

graduall Iy .plt' 1 t( 32374 hla in 1971. In 1 ()/ it: ) 1 tolimieted 9810 

ha due to the sopa rat-ion of Bang1 ad,esh from Pakis tan but the very 

next year recovered to 14334 ha (Anon 1977) . Table 1 gives the 

area, production, and yield of flue-cured vircinia (FCV) tobacco 

Table 1 Area, production and yield of FCV tobacco in Pakistan 

Year Area 
 Production 
 Yield
 
... .. ((100 h1a) (_] 1oil--- (kq/h )_1 kg) 


198 ()-81 14.3 
 24.6 
 1724 
1981-82 15.5 28.6 1846
1982-83 1.4.7 25.0 1706 
1.983-84 
 15.7 
 33.6 
 2149
 
1984-85 
 17.3 
 35.3 
 2044
 
1.985-86 
 15.0 
 32.0 
 2135
 
1986-87 
 12.2 
 25.8 
 2120
 
1987-88 
 11.9 
 24.8 
 2089
 
19813-89 
 11.0 
 23.8 2168
 
1989-90 
 11.7 
 24.6 
 2094
 

Average for
 
the past 4 year. s 11.7 24.8 2118 

The table indicate!; that for the past four years the area appears 

to have been .ntabilized at about 11700 ha and the production and 

yield per hectare, at 24.8 million kg and 2118 kg, respectively. 

http:experinental.1y
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1.2 Cultivation
 

F]ue-cured vi rginia (FCV) tobacco is prepared from the leaves of 

ic._ tigja.acu , originating perhaps in Brazil or Central America 

(fHawks and Coil ins 1 )8a3) . Tobacco nd .:; at. lea;t 120 frost free 

days for it!; mat:tr.ity and is grown on a wide variety of soils in 

about 75 countrie.s . In Pakistan, FCV tobacco is grown in Peshawar, 

IHazara, and Malakand Civil Divisions of North West Frontier 

Province (INWFP). 

1.2.1 Nursery preparation 

For making seed beds, start in October, with irrigation and the 

removal of weeds and stLubble. Plough, plank, and plough again with 

rotivator to got a fi no tilth. Make bods east-west; 20 m long, 0.8 

m wide, ralsod 15 cm above ground; about a meter apart. Sterilize 

soi I using Mothyl Bromide at 0. 5 kg/ 10 m . In soil of low fertility, 

top dresf. wit-h IIPIK 10:20:20 (0 ,1 kg/]1 m " mixed in the top 5 cm of 

soil. Mix 1.5 gm tobacco seed with silt or fine sand and broadcast
 

uniformly over a 20 x 0.5 m seed bed. Cover with a thin layer of
 

straw and irrigate using sprinkler irrigation to keep soil
 

continuously moist. Cover with polythene during night 
to protect
 

from cold. Seedlings would be ready for transplanting when about
 

15 cm tall and of pencil thickness (Klhan, A 1987).
 

1.2.2 Land preparation for transplanting
 

Start land preparation in November, immediately after removal of
 

the preceding crop in rotation. Plough deep, three or four times,
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plank for breaking clods, and cultivate again with a rotivator to 

obLta.in a t ie titll ti (IKhan, 13 1987). Place fertilizer either deep 

enough or to the side of the row so that it is at least 10 cm away 

from the roots of the transplanted seedlings. Fertilizer miy also 

be applied as a side dressing, ten days after transplanting (Hawks 

and Collins 1983) 

1.2.3 Transplanting 

Transplant seedlings 15 cm apart on 30 cm high ridges giving a 

plant population of about 18000 per ha at the first inter­

cultivation. Irrigate immediately. Repeat irrigations at intervals 

of 4-5 days. Intercultivate 4-5 times during the growing season for 

weed control and soil aeration. Control bud-worms, cut worms and 

aphids (Khan, B 1987). 

1.2.4 Topping and suckering 

Remove apical inflorescence just before its flowers open (topping) 

Also remove suckers which appear after topping, either manually or 

chemically. Topping and suckering increase root growth; prevent 

lodging; and increase leaf weight, body, and alkaloid and sugar 

contents, giving a superior cured leaf (IHawks and Collins 1983) 

1.3 larvesting
 

To obtain tobacco of high quality, harvest only physiologically
 

mature leaves. According to Hawks and Collins (1983) yield and
 

price of cured leaf decreases considerably if the leaves are picked
 

http:obLta.in
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5
eVn a wLk ar i orr later than foUI ma tUri ty . Therefore, use 
trained workers for leaf harvesting, capable of assessing leaf 

maturity correctly.
 

Under norma1l condIit. on!s of climate, soil fertility, and irrigation,
 
2-4 leaves.; matur 
 por plant-, every 7-10 days, over.- a harvesting 
period of 5-7 weeks. In NWFP, however, tobacco growers may pick as 
many as 5 leaves per pl ant at a time just to fi I the barn (Ilashmi 
1987). For leaf p icking, divide the plant .into five height levels 
and at each p1 cki ng, harvest leaves of a part.icular level only from 
each plant. Trpi-; is necessary becauise leaves W-I7 various height 
levels vary in s tage of matority, heat requirement in the barn, 
qua.ity of c:u red ]af itsand price. S tart pii e-. ing early in ti e 

O110V inti ald s to) hel -oe mid day. Avoid pic ling whel I.eaves are 
either over-turgid due to recent irrigation, or not turgid enough 
due to moisture stress. Carry immediately to shade and keep in
 
small 
 heaps covered with moist sacking. Transport expeditiously to
 
tying shed. 
 Avoid bruising or scratching which will show up as
 
brown stains 
on cuoed leaves and reduce their quality and price. 

1.4 Leaf tying
 

Tie leaves to jantar (aesbij11___ bispinosa) sticks as soon as they
reach the tying shed to p-event heating which will occur if leaves 
are kept heaped for long. Space leaves uniformly on the sticks, 
neither so close that air flow through them is retarded, sonor far 
apart to cause the browning of leaves through over-ventilation. A. 
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far as possible, fill the barn with leaves from the same plant 

level.
 

1.5 The curing barin 

In order to lprovi de the correct environment for leaf cur ing during 

each st(go, [ho l):iii siould 1l s construicte(1 that it is possible 

to cont rol air" tompa,ature, air moi';ti:oe and air movement inside 

it. 

In Pak istan tobacco barns are ordinary rooms with an entrance door 

on olne side ,lnt a wod burner with exhaust pipe ol the opposite 

side. The standard <io:: of barn is 16 x 16 x U feet but all sorts 

of varjat-i o11 are encountered in the field. The walls of about 95% 

of the la-ns ae Imaid e of mud. Buw rnt bric k,; are ua;ed in very few 

cases. The roofs airo maide of thatchi f, a .cept- in Mansehra where 

galIvan i zed icon shoo t~s are used in some ca;es to keep out the heavy1l 

rains. The walls and roofs are mud plastered each year before the 

start of curing season. 

Air temperature inside tihe barn is r1aised by burning wood in the 

burner, which is installed at the ground level in the middle of the 

wal.l opposite the entrance door. Heat is distributed inside the 

barn tlhrougi a system of metal flues installed dt a height of one 

foot from the floor. The amount of heat requi,rod to hold a given 

temperature is dete rmnined the factors:by fol.owing 
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amount of fresh a ir entorinq the barn; 

tempeature of fresh air-; 

anlount of water be ing ovnora ted form the leaves; 

state of in:;ulation of tlh hran; and 

the volunme and t:empe.at-tre of. ttnhzico in the barn. 

A th'ormo ot-or i:; iniiLal.ed in i(10 t.le barn 11ea r the back wa]l1 al 
eye level. .so that it can be read From outside through a sinal 

porthole. 

Ai.r movement .inside tihe barn is con oll,1 d by iatLral, ve uti ! ntion. 

For thlis plulrp:one a set of four ventilator:; is provided at tlc 

bottom of the barin, one on either side of the ent.]ance door, and 
one ,it I ;ir 10. o the butl~er. AnotLi, L7 venti lat:or is provided 

in theo ifv roo f. Air f iltw -u,ghoF tli ),, rn i!j- ,(-julated 

by o-enlincJ or" closing these v nt-ila .)Vr:. Pel:tivc. humid.it-, inside 

the barn .i:s recjuialed by increasi J or (d0c102a5 i n ventilaticn. As 

more fre!;l air i drawn into thec barn, the relative hutiidi ty 

decreaso-; if t ae .1in di(ld t.(.m ,.ratur- is; idatained. 

Interna.ly the barn is divided into five vertical and four 

horizontal rfters 

spacing. ''11e 

Li r by instal ing t-a tlhroufgh l;e vall s at uni form 

3 .5 - 4 ft Ilong j antar st ic:5s to which leaves are 
tied are then placed 3-5 inches apart on these rafters at various 

levels so that the leaves hang vertica.ly downwards. These sticks 

http:vertica.ly
http:Interna.ly
http:humid.it


ar;e qtuit:o diii ate and last seve ra!i. y,:lar.- requir.ing tihe replacement 
of- '1-20 st i v t. oat"Ic hal-n I ald. 

A totaI of I 0() s t: i.cks are ondei in a standard sized barn, wi.th 
L ic uutm l oL. i;Licks gcJradna,11 ly reduced upwa rds i n order to 
faIc i t:n-It:
7 n t € €ti lL i l , ,i:1l 111,.-1 

Top 4 ox,l 160
,15 x ,1 1B() 

50x 4 200 
220Bottom i 0x,1 2,10 

'1ot-., I I()00 

Ovel oad i ng t:.I1 barn must be avo i(led as it: prevents heat 
ci rctil at ion not only increasesand fuel consuption but also 
ro(luccr; tle qua !it Of tihe clrod omeSla. fa rmers slightly 

ull,fI a thi- L ,1ii (R(n st ic , , l)tl,; tiheir experience,
tih.if ill 11 vn. tip' qua 1< tloo" (I1rc-i 1. if and riedices the 
cu rat ion of cl i ng by abo1t two days thlereby causi ng savinga cf 
1 50-200 1:g fiof i Iv,,od pC F barn eoad. 

1.6 ,oading t-,h'b rn 
Load the harn in the shorteft pos;si bi, time, with Physiologically 
matu:e tC~ves p i .eo onl thw sll. (d'a, and pr, eIe-abl'I of the.ane
 
evol fntf 
 antI. If .i t is abhol it:ely ulnavoida).e t-o cure leav.s 

o1 differolt d,, e, of matillity in t-ho ;alle b',rn, p lace the least 
mature leaves at: the upper level. r; of t1e barn and the most mature 
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'h,h qi'n, c:lo;e tlhe door and all 
the
 
ventil]a tor.
 

1 .I7 'l[ i.
 

Ctuiuri-q : ]
the 'l)o'o:. oF Ji~tiilt:t )i ,.:() lt . ol wthj I1. Lr.r i-Ioc) ' ))t
tt p I.ro l I t,¢1 the m.atureo[" ))'hi t ,iILI l jii I i ty (.'n I t~i oyl;, 

to enab.l e the dos rod che j .im:a!,.i li clic ,,ii, :iajp:; iC) oC:fl7- IIIthil, I ',l.. A: plic filJ , the lo 1 cont:.) :; Irlit 0 - .)() i.parcn waterand 10 t 
l " ,,t ) H (o I wh(..'clii i hI lt. !:) c et:arclh.This, star'ch muqL:t 

Coc nt ir 
W., r'(q)'.(,rt-(,4 
 I<o !;" jor- tVii.ii ,ilh hyd l:'A
'2;Sduring 

the -initial periodl of cu -.ijn , known ln t ho ',' I .j :qtajPo. Il thueYe] 1owNi n. st:agn onl', 20 - 30 poiucnt of theo oinst-uro)d(I is rIemoved)t in, ltk 'I co fi IIev tto ('na I , it: , ) I Ii (, I l )roc'- s- ; to 
ro II il rI-. l )! I I th i:; .;t-1 (e, cl l E IIophiyj )r ea ks down a11ddisapp)ears, unmaski ng 
 C)' p"i, '.; ohi 
.i imparL thecliara:,.ter it c colour) to the cu)r cl I'af. b;i 
 l lI I ulc tlOoughinldl(!lp(Olitly 
 of the above pocess, rujivh 
 is covervIted into stigar[lllr()uJll 
 t.ile 
 -
 of liydIrolysis. Iashimi 
 (19137) describes thefollowing procehI 7O. followed for curinct tobacco leaver in HIIWFP. It 
is generaLly Ianttorn] on Hlaw:s 
and ColIn" (1.983): 

1.7..1. 
 Leaf yellowinj
 
After the barn is [uI ly loaded, advance temperature inside the barnat the r-ato of 2"-') pFl hour till. a tenperatur-e of 1000 F iseachod. I)on t op von! i lIat:or, enough to o-,:xprl exce'-.si; moistutre. KeepI-e.I 
t.iv(' t111yh dit y in'l,,ie 
tile harn at 90 - 95 percent. Maintain the 

http:exce'-.si
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temperature 
of 100' F till all the leaves are 
dry. During this
stage keep all ventilators closed or nearly so, to conserve energy. 
Gradually open ventilators when leaves in the lower tiers begin to 
dry, 12 - 15 hours before the completion of the yellowing stage; 
so that at the end of yellowing, humidity slowly todecreases 80 
percent. Avoid over-ventilation to prevent excessive 
 fuel
 
consumption and drying of the leaves when still green. Leaf 
yellowing stage lasts for about 42 hours, ranging from about
 

40 - 50. 

1.7.2 Leaf lamina drying
 
After the completion of leaf yellowing, raise temperature to
 

130 F theat rate of 20 F per hour. Simultaneously startventilators openinggradually to reduce relative humidity to 60 percent.
 
Maintain temperature 
 at 130 - F1350 till all leaf laminae are 
completely dry. This stage takes 36 to 40 hours for completion. 

1.7.3 Vein drying
 

When leaf laminae are dry, raise temperature to 160°F at the rate
 
of 2 F per hour and maintain till the main veins are dry, keeping
 
relative humidity at 50-60 percent. Reduce ventilation during this
 
period and clo;e ventilators towards the end of the stage. Vein 
drying takes about 24 - 30 hours. 
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1.7.4 Co("I inr]
 

At the completion of vein drying, turn off fire and open barn door 

and ventilator; till the tobacco is at room temperature. The 

cooling staqe la; t. for nho"Lt 12 hours. 

1.7.5 Humidif i cati on 

At the end of the cooling stage, close the barn and restart the 

fiire to -ai se temoierature inside the barn to 1i10 F. Put moist 

gunny bags over Litl7 hoatin g pipes inside the barn to increase 

humidity inskibe barn.the Maintain in this condition till leaf 

moisture content rises 
to 16 - 18 percent.
 

I . . 6 i.'.me uqy '."vinq 

Adopt the following precautions to reduce the quantity of firewood
 

needed for curing:
 

- keep barn walls, floor and ceiling completely insulated. 

- Seal even the smallest cracks. Also seal junctions of 

walls with ceiling and floor. 

- Keep wii'dcords of doors and ventilators perfectly tight. 

- Keep burnors clean. 

1.7.7 General 

After the cur:i ng process is complete, the barn is unloaded, the 

.eaves untie0(d from the sticks and stacked and covered with burlap 

to prevent loss of moisture, till they are graded, baled, and taken 

to the sale points 
for delivery to the tobacco companies.
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The process of curing takes 5 - 7 days. Cuiring starts during th 
first fortnight of June and ends by about the middle of August il 
Mardan - Cha!;aidda p aino tzaRlinq 51) -- 70 dt,'f; 11 m1untaincus area., 
of tIinm;ellra and ;wt, curling starts iln H, f.hUirst week of July an 
ends by the 20th of Augus t, taking about 52 - 86 clays. 

2. OIEC'T'IVE ()F' TilE Pl F',EARCIH
 

The objective of this 
 survey i s to est-imate the quantity of 
firewood used in the curing FCVof tobacco and to obtain 

informatio On various factors bearing thison subject. 

3. SAr.IP ),[ DES[GN 

The target population for this survey comprises all 
persons who grow and cure FCV tobacco. Since cigarette 

Inanti lattI (" iiiv copialuoe; a.e the so.] e purchasers of FCV tobacco, 

ly BI- c~l- i:; re(jgi.;teied wiLh oiie or miore tobacco companies, 
who are bound by agreemen t, e,:ecuted eac1 year, to purchase the 
stipulated guant.ity of cured leaves from the producer, at a minimum 
price announced in advance. Each tobacco company maintains lists
 
of thei. r agreeement holders, for each their
of purchase depots. The 
tuha('c(o g rweis ill eacll of tiese lists were considered a population 
and a 1 )-.e(on nt rand om saimple drawn from oach .ist . If the number 

in any l i;t wa; I ess than 50 no sample was tnlken. Table 2 gives the 

,ames of tobacco companies, location of their purchase depots, 
number of tobacco growers beto interviewed from each list, and the 

number actually intei.-viewed. 



19
 
Table 2 lames of tobacco companies, location of their purchase 

depots, number of agreement ho]dc rs and sample size. 
S1. 	 llame of tobacco ,,cation oF Number of Sample No.o _No. 	 (:omlany puAl."'C agrep'mnt size respon­

depot llo do : den ts 
(I )~ ))inter­

vi ewedI 
1. 	 Pakistan Tobacco Az-lmala(1 dW 1 7 7(omli any fan La 734 7 6 

IBuner 2,10 2 2 
Faulj 1111 465 5 5Firdausabad 230 2 2 
ManIdan i 633 6 6SlIercga-1 768 8 8
'Vi nd odag 12 7 1 1
Yar Ilussa inl 696 72. 	 Lackson Tobacco Baffa 372 4 

7 
3
Corn )a ny 
 ";a 	 orr2i 2I 3 1 

Manldan i. 361. , 2
SIIercja1h 523 5 4 
Yar Hussain 405 43. 	 Premier Tobacco 4Charl)agh 333 3 2I ndor t i..- 'r-hergarh 10,18 10 8 
Yar Hussailn 97 6 104. 	 Souveni r Tobacco Ba f a 8

24 0 0Company Mandani 96 1 1
Roshenabad 72 1 1 
';her(iJll 11 3 1 1 

5. 	 Yar Hussain 143 1United Tobacco 	 1l.a hore 48 1 0Compilily ali 	 C;tl 1 0.3 
Youl lussai n 36 06. 	 Sa leom Ciga rette Bonr 0 

1P5 0 0] lndustr i eos, Sberjgarh 34 0 0 
Yar Hussain 48 0 07. 	 Sae zad Cigyaret:te Yar Hlussain 180 2 2 

I ndust r iwe
8. Uniive0ral 'Tobacco Shergarb 	 025 0

Company Yar Hussain 50 19. 	 Imperial Cigarette Shergarh 
1 

10 0 0
1liv11str i ,. Yal Hlussain10. 	 Frontior i la .-ette Yar Hlussain 1.0 0 0 

I nkirt- U ins!­
11. 	 Pa viniount Tobacco Yar Hussain 20 0 0 

Compny0
12. 	 Unit ud Tobacco Mandani 50 1 0 

Industries 

oCal 9915 98 
 83
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The summary ilnfn!-mati on on sainple size is given below: 

Number of reqi stered FCV tobacco growers 9915 

Intended sample size 98 

Number of respondents who Could not 15 
be traced 

lluimber of I es pond entCs actually 83 
inte rvin.,,t 

llumber of' respondents who grew FCV tobacco 78 
du riliq P.19B) 

N1ames and addresses of the FCV tobacco growers included in the 

sample are given in Appendix I. A specimen of the questionnaire 

administered to those growers is given in Appendix I. In order to 

inves.;t.iJa e ma rho t i ueg of firewood used in tobacco curing, six 

f i Iwc' n (r: d.,na 1 (Appendix ITT) , i dent i f i (:-d by our respondent 

tobacco g rove rswerLe also interviev.led. A sipecimen of the 

questionnaire used for this purpose is given in Appendix IV. 

4. FIREWOOD COI1tSUMPTION IN CURING FCV TOBACCO,199n 

1.11 3 J gi.viu.; ill.ot-mation on the number of barns owned by the 

respolnldents, lumber of times each barn was leaded during the curing 

season of 1990, the total quantity of firewood consumed in curing, 

and the area under .CV tobacco. 
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Table 3 Average firewood consumpti on per barn load of FCV tobacco 
in Pakis:;tian 

]h.i I:'(1il1O rilniil,, 1" Of Ilitimbecr I1.lt bor- 1'ire. wood Are'a tlDnr1.)I. 

d( pol: i'ij )l(1- of! 1 arn.- of 111)tr C:(o tio [)- to1;cc'(o, 
.t Cal; t i on, 1')9() 990 

Sher(jarll 1 ! 36 ).(12.11 1 13. 1
 
S) Ierq 1 l, l 1
,C.;*l t I , C 	 /3 9.I 5 7 113,1341) ( . ,4 0 
Sh rgjlll 1";T(-, 1 3 26 3 20.wo 3. 24
 
!-, I :l(J,) U[IIIT)I - 1 
 1. 	 7 (u 0 1 . 01
Yalr il t in I'T1 1) 17 1,14 1.42 )5 () 17. 60 
Yar iiif;2a in PVC 7 18 132 1.23H50 17. 66
 
Yar li w;;. in I(! .1 ,1 27 
 !(;2-() ,1. 2Ya I- I II I " , II] ,";C'! . 7 53 ,48HUO,. 5, 2 6t 
Y,a r II['I. ,";!i I I P I' 1 1. 	 9 _) (iH() (.). Z3I
Ya 1 1!1! . ,, I ' 1 10 44 4250) H . 09 
:iIII,1 I1'C' .1 6 42 361HOO 6. 48


F r 1 i 1 !' 3 
 23 19600 2. 93 
.au jun 1"I2 '1 6 48 35200() 5. 26 

Mlandan i v".: 6 10 66 651-00 10. 93 
I.andan i I 1< 3 22 23 200 2. 63
Mandani ETC 1 2 19 16000 3 .04,
Sald lvri I1TC 1 2. 10 8000 1.01. 

CTII ' 0 II l 2 4 30 30000 3. 32 

14uffa 11 6 36 282 253960 46. 29 
Buffa ETC 2 4 25 34000 4 .55 
Swat PT( 7 1 1 8 10000 1. 0 
Buner 'i'C 2 2 10 9750 1. 52 

Total 	 78 174 1285 1215490 181.54 

The table yields the following relationshi ps: 

1) 	 Average firewoad consumption 6986 Rg (Bo und on error of 
per ba rn per curing season es t: i mation 523 kg; 

con fidence coefficient 
0.95). 

2) 	 Average firewood consumption 6695 kg (Bound on error of 
per ha estimation'= 440 kg;

confidence coefficient = 
0.95) 

3) 	 Average number of hectares 
to feed one Larn 1.043 

Schnaffor e. a] 1986 
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These relat[on:lilps provide two approaches to the calculation of 

aninual firewoo(d c()nsuml)ion in c:uir Ing"CV tobacco: 

4.1 Through tot-at number of barns 

Data in Table 3 indicate that th c average firewood consumption pe r 

barn driHJ tih sason wa; 698h6 .. 'l5UK, m.ulti}plied with tih, total 

numbe o U oI' al wool d thL to 11,at io barns g ivo ho 0 ta f i re ,'oor 

consumption during a curing season (Table 4) . Total iumber of La ns 

can be es;timatLed withLi the he]p of relationship (3) in the preceding 

parag raph , i..e. , on an ave rage, 1. (43 la is needed to feo.d one 

barn.
 

,4.2 Through area under FCV tobacco 

Accordinq to Taihle 3, on an average, 6695 kg of firewood was 

consumed during the season in curing the produce of one hectare of 

FCV tobacco. So the total f irewood consumed can be worked out by 

mu].tipIyinrj thr, arera (in lectares) under FCV tobacco with 6695 kg 

(Table 5).
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Table 4 Estimation of firewood consumed in curing FCV tobacco 
using the total number of barns approach. 

Year Ara ultlle"r Average Tota ifir e- annual iound ol111d .1- ,) C)od , ;V, (I L , cl(' pt c1o(0 error f 2t C)- c€ 1 ,1 - ti0 per 1).111 Of f i vewoo - e t" " "ation(ha) ti onal per curn or (Lonnes) (tonnes) 
ta mis season (k) 

1988 11371 1378 6986 79487 5186 

1989 10971 10516 
 6986 
 73465 
 5186
 

1990 1 17414 1 125/ 6986 518678641 

Average annual c:on;umption for thepast 3 years 77198 
 5186
 

Table 5 Estimation of firewood consumed in curing FCV tobacco 
usinvg the a rea approach 

Year Area under Average firewood Total annual Bound on
V tI.u,.,., ,'Hl .m:tl t ion to, CMorsumption error of 

pho of(hra) t prodinl firewood estimation 
uhi 1 ha of FCV (tonns) (tonnes) 

1988 11871. 
 6695 
 79476 
 4359
 

1989 10971. 
 6695 
 73451 
 4359
 

1990 11744 
 6695 
 77626 
 4359
 

Average annual consumption for the 
past 3 years 76851 4359
 

2 Confidence coefficient = 95% 
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4.3 	 Estimation of annual consumption of firewood in curing 
tobacco. 

Table 4 and Table 5 give the following two estimates of the annual 

cons ,umpt.ion of' firewood .in curinqr t-obacco 

Approach 	 Average annual Bound on erro­
consumption of estimation 
(tonnes) (tonnes) 

Total number of barns 77198 5186 

Area under tobacco 76851 4359 

Thus, the estimated annual consumption of firewood in tobacco 

curing is about 77000 -4 5000 tonnes. 

4 . 4 Adequacy of the sample size 

The adequacy of sample size (n) was tested using the formula 

t 2 	 s 2* 
11 = ­

2 

where t = value of t for 77 ci.f. and 95% confidence coefficient 
S2=va illance of the mean
 

E = p.rmissible error (10%.- o" the mean)
 

The value of n for the two approaches used worked out as follows: 

Approach Value of n at 
952 confidence 
coefficient
 

Total number of barns 44
 

Area under tobacco 34
 

3 Confidence coefficient = 95 percent 
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Thus tie number of samp 1 en taken in this study (78) proved mor 

than ald{luat:o. 

5 . m ., ,:1I' 2'; J:;ErI) AS FIE. 1FWOO) I I FCV TOBACCO CURIN1G 

5.. Cntr ibutLtinn or various specie.,;
 
r1,}) in 6 
 q i vrr; ti- ar- cent age of vari otis Spe.ies consumed aE 

firewood in cur.ing 1CV tobacco, as stated by our respondents. 

Table 6{,. l)r1 i ( o}17 Vavious npo'ivos consuled as firewood in
e' curi1ni1( V1'~'.' tluhacco i. I _ PakP o Iistan-­{.Il."i Ic 1n C{):n ;['alli'~ 

s p c i s -ye r ,19H 8900 .1) ) Spec ific " avoraio, gravit 

Aga/__ m-___
 
W O ir ,_. M 36.2 36.7 38.2
A. nilntim 37.0 0.96329 .5 30 .7 20).9 27. mun tll'a .0 0.7457.8 9.2 14./ 10.6 0.723


I o, k ,,, - I 1 ?;:;0.5:512. 15.9 I. 6
Z i'P'Y I W m ul' t a q 
) 18 0 8 192.4 4.9 3.6 3 .7INq " ' I 2 4 

0. 716 
4.o .3" 3 .4 0.414a.: i I . 9 2.2 1. 1M en lt Igina 3.0 0.939( .9 2.2 3.1OldI11111 tM:n,; 1.4 1.1002. 9 ­ 1.2A 1nit ida 1 .3 0.6171.2 1.1 - 1.2: 0.380tI at a ' , op in!,a! is 

1. 3 
0. 3 1.0 0.4 0.(-,' : i i 0.586" 3 0.5 0. 2!' t a, .a"'',L {it 0.4 0.5 0.3 

0.1{ 0.530 
0.4 0.628pal i tUn;

ph ill )pinonnq;i, 0.5 0.3 0.2 . it. ;,aIuI - ,l is 0.3 (11o information)0 1. 0.3 0. 3 0. 3; il . Sml) -co­0.0 0.6 0.2Ai lonthu sp. 
0.0 0.4910.1 0.2 0.1Feun spy). 0.2 0.6810.1 0.1 0.1'I' : rvipp. 
0.1 (No information)0.0 0.) 0 0.2 0.1 0.682WIi 1 icot 0.0 0.0 0.4 0.1 -do­

4Source: Ayaz 1981 
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Table 6 ind iates that the four mos1t important species used as 

firewood fo: tobacco curing are: 

Species 
 Percent Specific

contribution gravity
 

(gm/cm)
 
A Ca1 _o , . ! a 37 0.9 63ca iq I~i1i27 

0.7,45Hmor W5ho 
 11 
 0.723
Pal . jAn rm 9 0.819 

They a(ocuunt for- 84 percent of the firewood used curing tobacco.in 

The five specs used to a much lesser extent are: 

Species Percent Specific
contribut ion gravity 

(gm/cm 
--Ziyhus main- t: i ana 4 0.716 .JiPPI J-D H:) 3Q r=cus 1Jo'.' 0.414

3 0.93901loa foir;-qi nni 1. 1.100Old pl.1m t 1 0.617A! In p.; i r it,- 1 0.380 

5.2 Farmers' preference for various species 

Table 7 comp i I el from the replies of our respondents indicates the 
prefIerence l ivon by them to various species for use as firewood in 

curing i.CV tobl'co. 
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Table 7. 
 Species preference of 
tobacco gqrowers in Pakistan 

for." fi..rowood used in curino Ing tobac ccCV 


Species 
 Percentage of farme-s giving the species

i nd icat _ffdI( _ce _,st _2 nd 3 r.d 4 tLI 

Acacia 62 20Ac nia.ti . 3
8 2 9 37 
_ ,l T.inniIi 7o 24 3 0 10 
 _
 

jlorul' Iha -
 8!M0! &Yg iau.i on0) 13 18 
2.ypau.bu .i - ana 2 10-


8 
-unus-bI_ot"_

s)J-
_phti .ip mansis -2 

2 
Any dry f i.-weod 3 2 10
Hne- 33 

4 10 
 24 

5.2.1 
 As brought out by Table 7, tobacco growers 
seem to prefer
 
firewood of the followinig species, in the given order:
 

Species 

Specific
 
gravit

(gjm/cm)
 

Acaci.a yocta 
(Phulai) 
 0.963
 
n.kiotia (Olive)
A900ia Kijotica ("'kar) 1.100
0.745
 

Lioru 
 lha (Mulberry) 
 0.723
 

The order of preference appears related to high specific gravity.
 
The species of high specific gravity 
are preferred by the tobacco
 
growers because they burn longer. Once the burner has been loaded,
 
the farmer can do 
other chores till 
it is necessary to 
replenish 
the burner. PIhul.ai has been reported to burn readily, even when 
green, and the ashes retain heat for a long time.
 

http:PIhul.ai
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5.2.2 'Pli,' (fil el ve is a pI-Formed species, .itaccounts for only 

1 pelrcent of t-11e wood used in cur.iLnj. This is due to its scarcity 

in the market. 

5.2.3 Though shisham is net rated as a preferred species by 

tobacco growv-..; it still. cont:ributes about 9 percent of the 
firewood used in curing, because of its ready availability. 

5.2.4 The remaining specieS used in curing either come mixed 
with the ma.n species (e.g. tamarisk, fig etc.) , or occur on 
farmlands, an I ame used not by prefecence, but because they are 
easily available (e.g(. poplar, A_nus and fri-it trees etc.) 

5.2.5 In {1hem1 , Co]t i!, M'hllotu-ts, and chir-pine are the main 
species, becauso they grow thein area. Alnus is specific to 

Hazara, for tho same reason. 

6. TH{E PRICE OF' FIREWOOD 

6. 1 a rdan-Clia:..adda pla ins 

Table R gives; t-he pmices of firewood paid by the respondents in the 
Mardan - Charalidda plains during 1988, 1989 and 1990. The results 
indicate that the firewood prices in areathe increased by about 

12 percent annually during the period. 
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Tlable 8 Average pr-ices of fIreOwod Paid hby theg(r0!.'ors rerspondent tobac,oHLlardall - Chalsadsda p linS (tlrincg 1988-199o 

(l"</ pai idYear lean 'i]rice(L g) _......... ....... stanari:(d
il-yi ,Ct. (),l Uutm---ber- of1:e s pfo n 1ent ~ 

1.988 36.90 
 6.51 
 59
 
1989 
 ,11 .28 
 4.00 59
 
1990 
 46.22 4.67 
 75
 

6.2 Baffa (rIan,:htra) 

Tab..e 9 gi ; ltheprices of firewood paid by our respondents .iil 

Bafffa (Manisphra) for fi rewood imported from the Punjab and obtalnoc] 

from .local sour. urtinng 1.98-] 990. 

Table 9 Averae pt-ices of firewood pa.ic by tho respondent
tobox, qz )wo.s in Ba [fa (Mann;ohra) urinig ]988-1990
 

Year Fi re.oo,,,1 imj (,I'ted from_P F".i.
u rij atb.. . . . rewood obtained from local.....
 . .­ ]O ll ( t l
 
MeOi I t.a I -i111o Iltnie Li apr (.0 (1dcv -ion of 

t-d lu mb o.r 
pri ce dv i.at:ionpa i(I respon­rospon- pa i(I dents
(Ps '40/ 
 dents 
 (P; ,1(0/
J;g) .. .............. 


9g _ 
1988 lO 
in formIt i ol 24 .10 3.42 7 
1989 31.75 
 4.13 
 4 25.50 
 5.60 
 4
 
1 990 44 .31 6.75 
 7 36.27 8.21 
 6 

Thus, from 198 to 
I p90, the price of firewood for curing tobacco 
in Baffa (Mansehra) increased )y 40 percent for firewood imported
 
from the Punjab, anI 12 percent for that obtained from local 

Sources. 
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The f irewood i .yovted fYom the Putnja h i; of heLtte r quality, because 

it is dry and com-pri s proferrod spec ies h in phulal and War. 
Firewood f rom 1',Pa] sou ros is genera I I y g r on and of ten loses hal f 
the woiqhLt by tih time it is burnt i n lax . . 

6.3 Buner - S.at
 

Table 10 gives, 
the prices of firewood paid by our respondeits 

during the period 1988 ­ 1990. 

Tab.e 1 0 Aveii-;g, p rice: of firewood paid by tho respondent tobaccog row ,is in Bu no r - Swat arean during 1988 - 1990. 

eaIi (!(Hep'! i I SL andaA umbar,. of(Un in/k ) CI%iIt. i.oI] res onde~nts 

19B8 21 . 3 .T61989 3A 1.41/ 1.391990 3.) 87 8.81 3 

Thle [rice oof filfwCo( illtierHwat - ;larea is comparatively lower 

than other ar ea;, bec'ause the f.iriewood is generally obtained from 
trees cut .i]lic.tly from forest/waste lands without Piying an,' t:h i nrj 
to the oTners. This [met-ice I<s parO.t I"t] a vy r.Va]l ot in utlnor. 

'lt(.i ! il'ei' .ill pi Jo from 1 988 to M Oi i s 40 Porcont. 

6.1 Miiscel.I1 aneor) 1; obseo rvat ions 

6. '. 1 'Fir-'.oorl Ivl'i ces i n the pLins of Ma rdan - Charsadda are 
higher than thoor i1 the mountainous aronre. of Hansehira and [wat­
lHuJer because;O Of the ava.labl1ity of loca.ly grown firewood in the 

latter t-w 1local i t ios. 

http:iscel.I1
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6.4.2 The prices are for all the species used in tobacco curing. 

There is little variation in price because of species. 

6.4 . 3 ol)ic.o g-o,,.eis normaly purchase fJ.ro]wood [Or cuiing Cn 

credit and pay the amount: due when they recoivo payment from 

tobacco (:ompanis, 1,)Ir thiherI ( p ro0 u e. 'lii !s tl: c ' hltlt : - 3 montll:. 

Firewood dealers dci cle 6 - V perceont hiigher prico if the purch:,e 

is ol cro~i t , eo h ti .,l<hie. , i 'owen. i", 

purchasCd 0n credit, tie denaler also often exploits the wen): 

bargai ning posi tion of the pu rchaser by u r- io i1lj.i ing, and m xi ' :gj 

green wood, aitn iro.wood o infer icr spec.,, in tlhe lot:. bost _i 

our rospen l : w, " ( t , i t tt i',l br i le to 

obta n i 11,'1 ~hi to e ai h'1( t Aoolta iii C i u(;.'oorl Ii~li (:1o:tj,<,i- i C thi~.' hiacl t:.tn l:€lcyA {.o t:,.i : .c'. / 

tobacco grower in l.:r ]akand, for example, saves about 40 percent on 

hiSr(JO}i lii ~I , plA i ir casht NMi purcas ing t-e .ood 2 "3 

mont-his before tho curinrig season. 

7. RELATIVE COST OF FIREWOOD IN TOBACCO CURING 

From the information obtained from the respondents, average cost 

of curing one barn load of 1'CV tobacco works out to Rs 2491 (Table 

11) . This include; cost of picking tobacco leaves, their carriage 

to the barn, tyi nCI, loading, curing, moistening, unloading, 

qra dirfj, halii,,j, (',ir iage. to pu roha;<n depot and maintenance of 

barn. Average neillctlrTed ot Of rewood curing's Oni .CaSOs fi for one 

barn load works out: to Rs 1065. Thus, firewood accounts for 43 
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Table 11 Cost of curing one barn load of FCV tobacco and cost of 
firewood per harn load 

Tobacco Average cost Average cogt Cost of fire- No.Purchase of curing of firew.ood wood as % of respon-
of 

Depots Fs/barn1 Load Rs/barn l.oadl to Lal cost dents 
of curl nq 

Shergarh PTC 2495 1014 
t 41 8

hergarli "TI 24 1.3 11046 43 7
Sherygah INC 
 2300 853 37 4Sliergai I' -: 2500 1350 54 11; 11 erI- .!11 I IITC 2523 1007 40 1
Yar lua in PTI 2255 1093 48 8Y7r Ilussa i n T 24 )3 1061 44 7

Yar Hussain INV 
 2879 1151 40 4
Yar lussain S;! 2871. 
 1195 42 2
Yar lussa in UI'i'2 2819 1160 41 1
Yar lussain STU 1971 932 47 1

A,;imnhad 
 I'C 2473 1031. 12 ,4

Fi"i m-d,ah a1 Ill 21.83 895 41 2
Fauj u11 : 
 2331 906 39
blindaii i lT( 2255 1016 45 

4
6landn n i IMT 2569 1264 49 2

Mand ni STC 2365 ])11 43 1
Sardhori ,TC 2312 920 40
Cl : ri QaUII1Ii 2350 1.033 44 

1 
2 

l;la hi PCSI 232 6 1.200 52 1Pa f f n M' 31 W;; 1356 41 6
l i, INV 134 6 6 1 3 83 40 2
Swat 1IC 2138 1000 47 1
MIur PlC 2150 675 31 2 

Overal I avelragr' 2491. 1065 43 78 

Standard deviation 445.1. 228.5 

Boun d on ercror 
of estimation 1.00.8 51.7 
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percent of the total production cost of FCV tobacco, i.e., fron 

leaf picking to market Ing. 

8. SOURCES OF FIREWOOD
 

Table 12 
 gives the percentage of firewood used in curing tobacco 
emanating from vrious sources. 

Table ]2 Surves usedof firewood in curing FCV tobacco in 
Pa"i start
 

Source 

Percentage
 

Pullnjab 

8,0
 

ocL~ I a(JrI-ic lltural lands 16 

Federal]y Administered 
Tribal Arlas 

3 
Local w.,,t:./ ores Ctlands 

1 

Of the 80 percent firewood that comes from the Punjab, 36 percent 
(mainly phulai) emanates from the forest lands of Attock Di,,trict; 
and 44 per-crnt from the agriculturall ]aU ls. 
 Of the 16 percent 
coming from Io(ca I ag( i cu I ru ra I lands , a 1ou t 3.5 percent is 
contributed by t.ree g r-wt-Ah o1 the t yacre(Jrowero own fields and 
the rest is u r-chasd mostly tlh rough miciddl.emen. 

9. MARKETIN(G OF FIRFWOOI) 

The following systems of marketing arl used in firewood originating 

from various sources: 
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9.1 Imports from the Punjab
 

Figure 1 illust-rates 
 the marketing system which has developed for
 

the import of firewood from the Punjab for 
use in tobacco curing 

in rIWE'P, ac[o(ding .W variotus fi rewod dlerls-.5 interviewed by us. 

The middlemen in UWIP purchase firew od fr.on whll_oe-sai.ers in
 

Mianwali, undian, Qaid Wan
Ahad, lHachran llaihel,ai , Chakwa 1, 

Bhakar, Dar~ia Ihan, Talagang, Fatah Jang and Attock:. The whole­

salers in the 'unjab , in return, purchase the 1f rewood from the 

Forest D~epartment or Afgh an nomads (k1)c h.is), wh o purchase standinj 

trees from farmors ! cut and trans)ort: them on their camels to 

the depots ma i ntained by the whole-salers in the vicinity oc 

railway stations . 'liis p roces; continues throughout the year. The
 

firewood diea Ie :; 
 in NWPP pu rctase 
thi s wood from the whole-salers 

on cred iL durIng April-flay each year and transport it by rail to
 

railway terminals in lardan - Charsahda plain. If they do not got
 

railway wagons, thy transport the wood by truck via Kohat, 

although transport by trucks is more expensive. From the railway 

station the firewoodl is carried by truc]:s 
or tractor trollies to 

their sale-depots wheroe it is sawn into sizes suitable for feeding
 

into bairn burners. 'Th e fIiewood pur(:chaged b)y thLe tLt acco growers,
 

from the sa1e-dorpot:.+; is transported to the curinog barns by trucks 

or tractor trolley; mostly at 
the expense of the firewood dealers.
 

The firewood deal-ers gave the following break-up of costs incurred 

by them; and the rate at which tly sell firewood to the FCV 

tobacco gro,-,ers: 
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TREE GROWERS 
MIDDLEMEN (1) 

FOREST DEPARTMENT
 
AUCTIONS
 

WHOLE SALERS (2) 

FIREWOOD DEALERS
 
IN NWFP (3) 

FIREWOOD DEPOTS 

TOBACCO GROWERS 

Figure. 1 Marketing system for the supply of firewood fromthe Plunjab to the tobacco growers in NWFP (figureswithin parenthesis indicate the chain of middlemen). 
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Item
 

s/4 0nokg)
Cost of firewood billets 
 28.00
Loading into railway wagons 0.30
Railway fare 

7.50
Unoadting at: 
railway t:e rmi.nalsin Mardan-Clharsadda 

cha rges 
0.15
Octroi 


Carr.iage from railway station 
0.40
 

to sale-depot 

1.60 

Taxes 0.63

r'.isceillaneous charges in

transportation 


0.25Sawing 

Loading into tractor trolley 

2.00 
0.17weigli ihng 

Carriage chtarges to the barn 
0.28 
0.56
Total cost to 
the lea]er 
 41] .84Sale prico at barn 
 45.00 to 46.00 

(on credit, payable 2-3in months) 

9.2 Local product.ion of f.irewood 

Locally grown f irewoodi may either come from the tobacco growers own 
farms or from neighboring farms or wastelands or forest lands. 

9.2 .1 Tobacco .'owz-s own trees 

This is the cheapest source of firewood, but may not be the best,
 
because choice species cannot be obtained, and the tobacco grower
 
has to rely on whatever trees are growing hison farm. The trees 
are felled in October/November and the billets stacked near the 
tobacco barns. In April-May, these billets are split with axe into 
smaller sizes suitable for feeding in the barns.
 

The respondents relying on firewood from this source gave the 
following br-eak-up of 
costs:
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Item 

Amount
 

(1PS/40 kg) 
Estimated market value of
 
firewood (green) 
 15.00 

Fell ig, conversion & trans­
poia:[kion of billets to the 
 10 .00 
barn 

Sawing/splitting of billets 
 2.00
 

Total cost to tobacco grower 
 27.00
 

9.2.2 
 Trees purchased from neighboring tree growers
 
This marketing system either involves direct purchase of standing
 
trees from neighboring farms or purchases through one or more 
middlemen. hIIi s , however, not common
a method of 
 wood
 
procurement and 
is resorted ma.inly to augment firewood supply from
 
the tobacco gro..'ers' own farm. Trees are purchased in October; 
felled and converted into billets; 
and transported to the tobacco
 
curing barn, where it is stacked for 5-6 months. Before burning, 
the billet-s are spl it into smaller pieces with axe. Our respondents 
reported average cost Rs.of 27 per 40 kg - the same as in the case 
of firewood obtained from the trees growing on tobacco growers own
 

farm.
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10. MISCELLANEOUS INFORMATION
 

10.1 Firewood requirement in FCV tobacco curing during the next
 

three year:; 

No major changes are likely to occur during the next three years 

either in the croppi ng patterns of N.W.F.P. or in the smoking 

habits of the pooplo of Pakistan. Therefore, the average area under 

tobacco i.s expect-od to remain at about the current level during 

this pe-ri od , i.e. )out 11700 ha. Si nce no substitutes for firewood 

are 1ikely to er:;orqe in the near future, the average annual 

likely t:oconsumption of firwood in the FCV tobacco industry is 

remain about TI000 - 5000 tonnes during the next three years. 

the curing of FCV
10.2 Trials to find substitutes for firewood in 


tobacco1 

10.2. 1 Furna(e oi I 

as fuelDuring the sixties, PTC conducted trials with furnace oil 


for curing FCV tobacco, instead of firewood. Furnace oil was 

more expensive than firewood. In addition, it also
however, found 


imported
involved heavy capital cost, because of the high cost of 


burners.
 

For both the above reasons, it will not be possible for furnace 

oil to replace firewood even in the future, because the price
 

1 Information obtained from Pakistan Tobacco Co. 
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escalation of furnace oil and imported burners is much steeper than 

that of firewood. 

10.2.2 NttLu-al gas 

During the si:.:ties, PTC also tried natural gas as a substitute for 

firewood i n t oil-wko legaif cur ing. Though natLurl cjas was oh Cwaper 

than firewood , it- was uneconomical to )rnvi.de piped gas to about 

12000 tobicc, h-irm ; scit: tiered all ove1r tile rua1 a rca s of Pkc ;hawar, 

Haza ra and 1a111a kand Civil Divisions. l3eoca ise L - still hu ld- aLnd 

wil 1. ho] d i n Tle I utulr ! also, natural gas not I ikely to zeplace 

Lirewood in t-obacco luif curing. 

10.2.3 Liquified petroleum gas (LPG) 

Elaborate trials were conducted by the entire tobacco industry in
 

co]labora Ltion withb the Pakistan Tobacco Hoard for three years in 

tile ally i hut on use Il(, ill the ciur ilg of ICV tI acCo.ei' ic,:; the of' 

LIPG did not pi-ove a cheaper suhstitut-e for fuelwood due to the 

heavy capital outlay required for importing commercizal cylinders 

and establishing bulk storage depots in the tobacco growing areas 

for refill-in.1 the cylinders. 

10.2.4 Baga.. briqcuettes 

In early eiglht-es, at the behest of: PTC, a Japanese firm colducted 

trials in Japan for making briquettes out of sugar-cane bagasse 

sent to them firom Pakistan. On the conclusion of the trials they 

fabricated a pilot plant which PTC imported and installed. However, 
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the experiment o[ us inqj tLhe btiquettes for curing tobacco leave:; 

was not successful and PTC had to write off a loss of over three 

million rupees incurred in this attempt. 

10.3 	 improving wood-burning furnace design for increasing its
 

elf iciency
 

Discouraged in it; search for cheaper alterna tive filis for tobacco 

curing than Iirewood, PTC started working on improving the design 

of wood-burninag furna ces used in tobacco-curiU barns , and i n 1986 

which wasantroduced in tobacco fa rmers a modified furnac{e das .ign 

given the name of P"T'C jacket. rI'hu I'e :Tckct u:se 2UY less firewood 

compared to the conventional fu nac:e used in tobacco cu ring barns. 

PTC has so far insta] .1 c one thousand jackets in tihe farmers barns. 

1) .9 (Stuantity t tiimber usucd in tlhe coLtrout iol Of toboacco 

curi ng ),r "1s 

About 10 (cubic feet (cu.ft.) of timber aire raquired in the 

construction of an average barn; about 63 cu. ft. in the 

construction of the roof and rafters used for hanging tobacco 

leaves in the barn, and about 7 cu.ft. for the fabrication of doors 

and ventilators. In the plains, poplar is used for the former; and 

shisham, mulberry, and willows for the latter, depending on the 

ease of availability at the concerned site. In the hills of Hazara 

and Buner, Chir-pine is used for doors and ventilators as well as 

for the roof and rafters. Based on the above quantities per barn, 

the amount of timber of various species consumed in construction 

of about 12,500 functioning and non-functioning barns is estimated 

to be as 	follows:
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Species 11,000 barns 
(in the plains) 
(cu. ft. ) 

1500 barns 
(Hlazara, 
Buner) 

Total 
(cu.ft.) 

Poplar 
Shisham,mulberry etc. 
Chir-pine 

693,000 
77,000 
-

-
105,000 

693,000 
77,000 
105,000 

Grand total 875,000 

a barn is rebuilt after 50 years, the annual

Assuming that 


requirement of timber needed for barn construction would 
be about
 

TIh s i; a l iberal estimateft. , most of it poplar.17,500 cu. 


long i f 	 they are mud
consider ing that. adobe barns last vey 

even when a barn is r:ebuilt, the
plastered 	 annual y. Moreover, 

timber from the old barn is frequently reused in the new one. This
 

barns have 	 a remarkably long I fe
is because timber used in tobacco 

tempo ratore and humiditydue prota bly to rapid flu ctuations of 

inimical.
inside the barn du.ing the process of curing which may 

be 


to both wood ctes. roying ins;ects and micro-orcanisms. 

and prices actually paid to
10.6 	 Notifif d minimum prices 

gJrower:; 

Table 13 gives the weighted average of notified minimum price and 

for the 12 grades of FCV tobacco
prices act LlyI py id to (rowers 


for tohe LtJL tin years. 
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Table 13 	 WeigIted average notified minimum pricc.s and prices 
actually pai d, for 12 grades of' FCV tobacco, 1.980 to 
1989. 

iiimum price Price actu11 
(weighted a,,,crage for (weighted ,verage for 

12 grades) 12 gracle;) 

Year 	 Notified m llya Id 

1980 6.70 	 8 M 

7.37 	 10.242981 


8.11 	 10.151982 


8.35 	 10.44
1983 


12.001984 	 8.64 


12.02
1985 	 8.64 


12.04
1986 	 8.90 


12.07
1987 	 8.90 


12.35
1988 	 9.4, 


13.18
1989 	 9.92 


Source: Pakistan Tobacco BoardTobacco Statistical Bulletin, 1989.
 

Amount of central excise duty and surcharge collected10.7 

flom WIhacu' an(1 cig rttes. 

Tabl e 2.4 gives the amnunt o' central excise duty' and surcharge 

collected 	by Government from tobacco and cigare:tes.
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Tab] e 14 	 Central >c'is dut y and surcharge cclI lected from tobacc.o 
and cigairettes. 

Year Amount 

_ -R.-__- inI_ ion1) . 
_ 

2825.9
1979-80 


1980-81 3359.4
 

1981-82 3698.4
 

S1)82-8.3 4160 .9
 

]983-8, 	 1992.9 

19134-85 5340. 7
 

1985-86 5139.15
 

1986-87 5652.0
 

1987-88 	 6828 .9 

1988-89 	 8208.1
 

Source: Pak ii tan Tobacco Boa rd Tobaicco St at i st: ica1. Bu] let in, 198 9 

10.8 	 Export of tobacco and c-igarettes 

.5 gives the quantity and value of tobacco and cigarettesTable 


exported during the past five years.
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of tobacco and cigarettes exported.Table 15 Quantity and value 

Year Quant ityv e:]- r-ted __VjAger f-A ze_ . . 
Cigar :ttes TotalTobacco Cigar-ttes Tobacco 

151.97 158.481984-85 0.58 ]IM2 6.51 

6.72 188.56 195.281985-86 0.59 2076 

5.66 213.35 219.011936-87 0.55 2239 

4.35 313.47 317.821987-88 0.46 3275 


22.8 26.58 16.23?
1988-89 0.47 1*12 

Source: Pakistan Tobacco Board, Tobacco Statistical Bulletin, 1989. 

During 1988-89, the exports were to Afghanistan, China, Iong Kong, 

and Saudi Arabia.Iran, Dubai, Bangladesh, Belgium, U.K., Qatar 

2 Shortfall due to the Afghan war and its aftermath. 
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Purchase 
depot 

obacco 
grower 

Father's 
name 

Village 

United Tobacco Industrie3 
Mandani M. Saleh Ilaryan Shergarh 
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APPENDIX II 
Specimen of the questionnaire adminiserod to tie respondent
tobacco grIowOlers 

WOOD USING INDUISTRY OF PAKISTANWOOD CONSUJHP'I'I 'lI SUJI<,Ey QUESTIONNATRE 
TOBACCO IIDUSyfRy 

Date 
1. Name and address of the farmer: 

2. Year the tobacco curing wasstarted (tile filrm wa;
 
established) 
: 

3. Nlame of contracting tobacco
 
com11pa ny, 1990:
 

4. Name of tobacco oncompany

which tobacco 
 was actually
 
sol(, 199():
 

5. Name and locatIion of
 
purchase depot
 : 

6. Size and location of land
 
holding (acres):
 

7. Number of barns owned: 

8. Area under F'CV tobacco
(acres) : 

1988 
1989
 

1990 
9. Number of ] oadiIligs, 1990: 

10. Anntua]. pil-od(:t-l.ion of cur]edleaves: 
1988 

1989
 
1990
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11. 	 Quantity of wood used in
 
curing ( md :
 

Year Phuali Kikar Shisham Mulberry Other (specify) 

198 8 
1989 
1990 

12. 	 Source of wood:
 

Quantity (rods)
1. 	 Local
 

1. Farm Land 
ii. State land 

2. 	 Imported
 

13. 	 From whom i s wood
 
purchased
 

(Tree grower, forest auction, middleman, ownlands etc.)
 

14. 	 If your primary supplier 
is an individual please
give his name and
 
address here:
 

15. 	 How is wood delivered to 
your barn (please check 
all that apply): 

Ra ilway. 
 Water way.
 
Truck. 
 Push cart.
 
Animal cart. 
 _Hand 
 carried.
 
Other ( )_.
 

16. 	 1r ic dl i d lol: wood at 
the la'n (R:;/nd 

Spe_ ies 
 ________Rate 

Phul a]i
Kil:ar
 

MIu -1he r y

Othoi.-, ,-pecify 
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17. 	 Please desc-ribe ally wood availability problems that you 
now have or expect to have next year. 

18. 	 What significant other materials are used in your barn. 

19. 	 Cost of production of cured leaves per barn, 1990. 

I tem 	 QuantityiNo. Rate Cost 

A. 	 Curing 

i) 	 Picking & carriage to Contract/
 
shed manclays
 

ii) 	 Cost of leaf typing
 
(1000 sticks/barn) 20 sticks
 

iii) Loading 	 Contract/ 
mandays
 

iv) 	 Curing: 

a. 	 Fireman 
b. 	 Curer 

v) oist-.en i rig, 11n]loading
 
untying, grading, Contract/
 
ba Iing mandays
 

vi) 	 Cost of baling material: 

a) 	 Bag
 
b) Bun
 
c) Sutli
 

vii. 	 Miscellaneous (pipes etc.) 

a. 	 Center pipe 
b. 	 Cost of center pipe
 

fitting
 
c. 	 Plastering 

B. 	 Cost of fuel maunds 

C. 	 Caritage/transportation to
 
depot.
 

Total 	 (A + 13 I C) 

http:oist-.en
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20. 	 What is your gross annual value of sales in Rs. 

21. 	 Number of persons employed, 1990
 

Category Number Period employed Wae._JRss 
Leaf Pickers 
Tiers 
Fireman
 
Curer
 
1,oa ders
 
Gr-ade1rs
 
Others, specify
 

i.Center pipe fitting
 
ii. Plastering
 

iii.Tiber harvesting, if any
 

22. 	 Please note any other relevant information from the interview 
not covered else',:Iiere in the questionnaire. 

Supplementary questions. 

on r'ing easo,rngt]h of nq 1990. 

a. 	 Date or loading first barn. 

b. 	Expected date of unloading
 
last 	 barn. 

ii. 	 What is your order of preference of fuel woods, if given 

free choice (indicate 4 species in descending order of 

preference with reason, if any). 

tiecipq 	 s Reasons 

2. 
3. 
4. 

iii. a. When did you by your 
existing set of pipes?
 

b. 	 Hlow long it is expected
 
to last?
 

c. 	 What was it price? 

d. 	 Wqhat was the cost of 
fitting?
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APPENDIX III 

Name and location of firewood dealers interviewed. 

Di.:-trlct.1. Suddam Khan, Takht Bhai, Mardan 

2 Jah M l', 1mmad 1, atliz-n, I;:.dalnn IDils'L ict-. 

3. Ajnmil lhain, lzd-tht Bhai, .l-.rdan I)i Arit:. 

4 . Mohamnd AI., Banda Piran, Manselru: WL)tri ct. 

5 Ghani lKhan, Kha]ki Doraha, Manshera. 

6. Iaji Sultan, Khaki Doraha, Manshera. 
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APPENDIX IV 

mark-eting of
used 	 for investi.gatingonnaireSpecimen of the queti 

in 	 FCV tobacco cl.l luq
firewood consumel 

WOOD USIi; I DtJST!RY OF PAKISTAN 

)I,'RltI UT I ON QUESTIONNAIREWOOl)
TOBACCO i11IATRY 

1. 	 Name and address 

in business2. 	 llumber of years 

3. 	 Type of hou; inens
 

a) Ycar" ](,n,] or 'o;ez ol l
 
t ()Il:,'c> 	 lyb ) 

<') t., i 	,",:* < ,, it he if 
-(I) 	 (jtjl it v , <spec fy 

of fiiOwood
 

from the growe r
 

4. 	 Source 

a) Difrect 

b) Througlhl a middleman
 

c) (ovt. auctions
 

5. 	 Hlow fi. rwood is pirchased,
" -' [C dlconiiveitecd & ti'an<.-p 

6. 	 When tLh fi r.'ond is pu:chased?
 

IF the wood is purchased through
7. 
are 	 his sourcesa ninddleilm, what 


of its purchase?
 

on8. 	 Expenses iniVoved wood
 

procuremt.lfl
 

9. 	 EfpensC5 rinvolved on wood sale
 

w,' ")(d I s tMLhe
sc'i 	 t(O
!0.11"(w 1 ir 


(Iu'w~ l:, 7 Al- what: p)ric
 

in 	 the sale depot?to stored
11.Hlow Iong firewood is be 


12.1-, thneri any species
 
preference?
 

13.Any other relevant information?
 


