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SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS
 

Brick Kiln Industry in Pakistan is one of the major
 

consumer of coal. However firewood is used as an 

initial firing fuel in most of the cases. A very 

negligible segment of industry is exclusively utilising 

wood fur Baking Bricks. Because of the basic and
 

primitive nature of Brick Kiln Industry, the eficiency
 

of firining operations is questionnable.
 

i. Industry as a whole in Pakistan is passing through 

phase of restructuring to improve efficieacy of men 

and machines, Brick Kiln Industry is no exception 

although the process is bit slow as compared to some 

other types of industries such as steel re-rolling 

mills and cement industry which provides essential 

inputs to construction sector. However there is evidence 

of few modern brick making plants and introduction of 

mnechanisatlon in moulding operations at premises of 

Brick Kilns. Labour reforms to improve tle working 

conditions of "Bonded labour" are underway. Such reforms 

will certainly force the owners of Brick Kilns to
 

change the nature of their operations from being 

dependent upon labour and their preference will
 

obviously be to modernize their manufacturing
 

facil ities.
 

i. 	'rie lrick Kiln Industry as a whole (with the exception 

of one or two facilities) is primitive in nature, in­

efficient in operations and is ideal site for forced 

and bonded labour. Such conditions should not be 

t 0l !ra Led in any civil i sed society. The unorgan ised 

nature of industry creates further difficulties of 

answerability of the owners to any Government Authority. 

IL
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iv. 	 Consultants strongly feel that a seperate study be 

commi. ssioned to !iu;gest t he technological changes and 

recommend the nodernisation of the "Primitive Industry" 

to the state of the art and suggest ways and means of 
finan cing and technology transfer. 

v. lased upon sample survey we have estimated that there 

are 	 30.11 brick k i rii in Pakistan out of which 261U 
Sre trench type in d 131 are clamp type. The clamp 

type, al:io ktoimn ,-; "avi" or "bathi" use agriculture 
waste, tootar (rice husk), saw dust, cowdung, coal 

fine or tree root s as the fuel. In this method the 

requisite teulperitmure of 9)00-10O 0 C cannot be achieved 

as such tLne bricks; are of low quality. [he second 

type of brick kit nsare known as "hathas". It is more 

popular in brick industry and the fuel in this method 

consist.i of coal and firewrood, furnace oil or rnatural 

gas. Uut of 2610 "batha.s'" 79 kiIns are estimated to 

utilize firewood exclusively as fuel. lemaining 2529 

k ii n use a comi)i nat ion of coa l , firewood and saw 

dust. It has been estimated that at present 11 billion 

b'ricks and 1 billion brick tiles are yearly produced 

in the country. Growth rate for construction is 

projected at 2.9 percent per year (7th Plan Period), 

therefore, in 1995, 12.8 billion bricks and 1.4 billion 

brick tiles will be produced in Pakistan. 

vi. Ihe brick kiln!; wlich u;(e a combination of firewood 

ald coal tse 21! :ti .ta<-ked firewood per kiln per 

year. 'I in' staicked iirewoo(l is used for production of 

1 niI 1 ion brick. by the,;e ki Ins. In addition 271 

toinnes of coal is utilized for baking I million bricks. 

drick kI l tn.s which are d:pendent oni fuelwood exclusively, 

Use 321 u113 Stacked firewood for I million bricks. For 

12. 16 I)i11 ion brick and b ick tiiles 82,370 m3 stacked 

fi rewioI anmd 3. 1, i 1 ii)11 tonnes of coal per year is 

ii 



used at pre.;ent. 13rick kilns which operate only on 

fuelwood use 57138 m3 wood for 178 million bricks and 

tile.; per year. I'hos a total of 139,508 mn3 firewood 

per annum is used at present. If the firewood kilns 

3
switch over to coal then they would use 1282 mi wood 

only and annual consumption would be 83,652 M 3 . Babul 

(Acacia nilotia) shisham (Dalbergia sissoo) and ber 

JZ izyipus m,r auritiana) are the preferred species of 

firewood. rtie price of Ii rewood varies from Its.360/= 

per m 3 (stacked) in .ukkur to I1s.132,1/= per m J (stacked) 

in lahore. Firewood i-; a sinall component (1.5%) of 

total cost when used ini combination with other fuels. 

When bricks are biked exclusively on firewood, it 

forms .13/ of the total cost. 

vii. 	 firick industry em1l) 1oy!; 250,000 workers for earth 

(Ii g i IIg, watering, moul(ling, setting, firing, 

extraict ion, tranrP3port and sundry works. Most of the 

workers constitute bonde2d labourers who have no rights 

and facilities of children education, training, work 

hour:;, insurance or a germuinc wage rate. As a result, 

relations between the ,Yorkers and owners are poor and 

becoming worst day by day. About 4 kiln owners have 

resorted to machines for moulding bricks. Such machine 

costs Is 2.5 million per unit and is capable of moulding 

80,000 bricks per shift. 

viii. 	 'crmit.s and I icences tor felI ling of trees and transport 

of wood are required in most of the areas", which are 

avoidable hurdlI .s in ,a competetive economy. Permit 

ees,(- dtv m('e i i'co u ta:. ,i;ales tax, transport tax, 

district courici I expo)r L tax, un ion council tax, 

1 i1 i .aI' l t1.x :1 ".it' -' t tx i nc rea:e firewood pr ices 

mau i I l 1 i add i t. i )n t.() ':llis; i ng ha rdihi ) andl hum i I iat ion 

to w ,l producl- :and1 tri.ders. 

ili
 



ix. 	 'ro sum up, brick industry is neglected sector which 

suffers from labour unrest, taxes, permits, capital, 

law and order problems. It is recommended that brick 

industry inay be recognized as an important industry 

deserving all the facilities given to such desciplines 

as mining, cement and agriculture. It is further 

recommended that the hurdle of permits and licences 

be done away with. 
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I. Background
 

Under the Forestry Planning & Development Project of the
 

Government of Pakistan and USAID, the study has been designed 

to collect data on the present wood consumption trends and 

future demands of woody raw materials in Pakistan. The survey 

was undertaken specifically to gain an understanding of wood 

consumption in different consuming sectors. On the basis 

this survey future demands by the industry will be ascertained 

and a private farm forestry, action plan to grow the required 

species will be dully prepared by Government of Pakistan. 

TU11KPAK International (Pvt) Ltd; a professional firm of
 

Consultant was selected to collect nationwide information 

relating mining, wood yards and Brick Kiln Industry. The 

present report is the final version of the 8rick Kiln Industry 

report. deports relating other two sectors have been submitted 

seperately.
 

''he present study envisages to ascertain:­

- Total firewood consumption in drick Kiln Industry. 

- Forecast for future demand of firewood. 

- Availability of firewood. 

- Uther fuels used in kilns and their quantity.
 

- 'rotal production of bricks and tiles. 

- Existing market prices of wood. 

- Distribution of costs on labour, fuel and others. 

- Labour employed 

- raxes imposed, permits and licences required for wood. 

- Constraints and -problems which obstruct '-the smooth 

functioning of the indus'.ry. 

2. Parameters of the Study
 

Terms of reference provided by Inspector General of Forests,
 

Islamabad (Project Manager) and Winrock International 

(Technical Assistance ream) defines the parameters for the 

assignment as following: 
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To collect and review existing documents, reports and 

statistics and prepare a written summary and evaluation 

of the use of Aood in Mining. 

Toconduct sample survey of 13rick Kiln Industry by 

actual visit to premises using the questionnaire 

specifically designed by Winrock International. 

To present a comprehensive report on the findings. 

Findings whic!i identify market linkages, bottlenecks 

and/or market constraints to be highlighted and to 

present a semirar on tie findings of the consultancy 

to Government ()f Pakistan and LISAII) project personnel. 

- The assignment to Do completed within 12 weeks. 

J. Methodology and Aj2 proach 

lne following 30 road segments were selected for survey of 

,rick kilns in Baluchistan, Sind, Punjab and NWFP: 

Hload Segments Distance in KM
 

- Sukkur to Jacobabad 84 

- Jacobabad to Dera Murad Jamali 42 

- Dera Murad Janali to Mach 180 

- Mich to Quetta 63 

- Oera Ghazi Kthan to 'Auzzafar Garb 64 

- Muzzafargarh to .,lultan 35 

- Multan to Klhaiewal 56 

- tKhallewal to Cthicnmawatni 8n 

Chiicil, wat1i t()t i, ,l.1 1 '18 
:;ahiiw l LO Uk., ;t J6 

- Ukara to Pattoki 46 

- PattoKi to Lanure 8U 

Lahore to Waghla 21 

2­



- Vagha to Kasur 62 

- Lahore to Gujranwala 67
 

- Gujranwala to Sialkot 6U
 

- Sialkot to NVazirabad 45 

- ~Wazirabad to Gujrat 20
 

- Cujrat to Jhelum 6U 
- Jhelun to Gujjar Khan 58 

- Gujjar Khan to Islamabad 58 

- Gujjar Khan to iawalpindi 48 

- Ilawalpindi to Fateh jang 50
 

- Fateh Jang to Jana 83
 

- Jand to Attock 88 
- Attock to Khairabad 31 
- Khairabad to Pesnawar 74
 

- Peshawar to ,lardan 58 
- Mardan to lias ian Abdal 89 

- lHassan Abdal to haripur 

Subsequently following 2 segments were added to the survey 

list:­

- Kohat to dannu 

- Sanvu to Dera Ismail Khan 

These sections are indicated on the inap. Two lrick Kilns 
were sur eyed in each segment and answers to the following 

questions were obtained from total of 64 kilns: 

- Location of the kiln and year of establishment. 

- Production of bricks and tiles in the last 3 years. 

- Wood ('0o1Siumption in tne last 3 years. 

- 'iec ie. of wood uLePd. 

- Source of wood. 

- Price of wood at site. 

- Availability of wood . 

- Fluctuationr ; il prices 



- Expected future demand of wood.
 

- FuCls used other, than wood
 

- Licences permits required for transport of wood.
 

- Taxes on wood.
 

- Problems and constraints of Brick Kiln Industry.
 

- Any other suggestion.
 

1)uring June-July I'J90 survey was undertaken through visit to
 

eacl kiln and current issues were discussedwith themanagement.
 

In addition to data collection from primary sources,
 

discussions were also held with various autnorities in public
 

and private sector. [he following institutions extended full
 

cooperation in making the study useful.
 

- Forestry Departments of Punjab, Sind, Baluchistan -and 

NIVFP.
 

- Pakistan Fore!;t Institute, Peshawar
 

- Brick KiIns Owner As.;ociation, Lahore.
 

- Building Hesearch ln;Litute, Ialore.
 

- Chambers of Commerce & Industry
 

- Local Bodies, Union Councils and District Authorities.
 

A summary of brick kilns surveyed is given in 'Fable 1.
 

I'able 1
 

Brick Kilns Surveyd
 

rovince Brick kilnis B.Kilns Avis Total 
on coal on fire- Blhaties 

wood on l y 

u ,jab 40 1 41
 
'trld 5 -- 5 

.W. F'.) 1.4- 14 

•Iucnistan 4 4
 

jtal: 63 1 64 

,drde: I'UiKPAK 8Utrvey 1l990 

'1 



fleview of earlier studies 
and reports were also undertaken 
to make the report more coriprehensive. 

4. Past Studies
 

'rhe available data 
on consumption of 
wood in brick industry
 
is very li nited. Sheikh et al (1988) conducted a study entitled,
 
"Fuel consumption for brick industry in NWFP". They estimated
 
that in 1985-86, the total number of brick kilns in NWFP was
 
458, brick production 149 million, 
 firewood consumption
 

3
74,654 m and consumption of coal 
171,000 tonnes. An average
 
kiln was loaded 5 times a year. of
Average wholesale price 

firewood varied 
from Hs.17/= to 11s.40/= per 40 kg depending
 
upon the location. Prices 
of coal varied from :s.256/=
 
lts.1,600/= per tonne depending upon the quality and. distance
 
from 
the mine. The major wood species used in brick industry
 
in NWFP were Pinus roxburgii, Dalbergia sissoo, Acaca nilotica,
 
Zizyphus mauritiana, Tamaraix-aphylla and querous incana. It
 
is recommended in this study 
that restrictions be imposed on
 
use of wood in brick kilns 
in NIVFP.
 

The FAU (1988) study gives estimates of fuels used in brick
 
industry in India, Sri 
Lanka and Thailand. According to this
 
study, there are 15,0U0 in
kilns India. These kilns 
use coal 
but utilize firewood ( 10 tonnes of wood per year for initial
 
firing. In 
 Indonesia oil is a significant source of energy
 
but wood accounts 
for 59k of the energy for brick and tile
 
industry; its total consumption in Indonesia being 
0.6 m
 

tonnes.
 

5. Brick Kilns in Pakistan
 

Brick making in Pakistan is 
as old an industry as Mohinjodero
 
civilization where bricks were used for building construction.
 

5
 



Fuel cost accounts for about half the production cost of
 

bricks. As such a study of wood. consumption and other fuels 

used for baking of bricks and tiles is an important subject. 

It is estimated that there are 3U41 kiins and "Avis" (clamps) 

which are producing bricks in Pakistan. In Sind and daluchistan 

brick kilns are not registered. To ascertain the total number
 

of brick kilns in these t.o provinces estimates were obtained 

from toe kiln owners .interviewed and the representatives of 

Government Departments who consumed ,.'icks. In the Punjab, 

the brick kilns are registered with the district councils, 

however this record is not compiled by one central agency. 
C, 

The total number of brick kilns was therefore obtained from 

various district councils during field surveys. In N.WF..P, 

brick kilns are registered with the industries department. 

sLtimnates of total number of brick kilns are based on the 

above said information. It is possible that about 10 percent 

of the kilns located in remote areas have escaped notice due 

to non registration in Punjab, N.W.I:.P and ignorance in 

Sind-lBaluchistan. Provincewise distribution of kilns is shown 

in 'rable No.2 as under: 

,A11LE 2 

Total Number of 13rick Kilns in Pakistan
 

r c I IVI'.\I 

l'r,)v i I(:,i i'( I I rur, j ii It,.. ,,;,l "' l, I, 
K I ;, : 

1 , ,)5 5 1 1 721 

3 ind :15 1 2J 2,14 624 

NWIt d- - 558 

ilu I LucIis tan IV/ - 21 13 

'O ta I: ',:)JI '13 431 3,041 

Sou rce: 'urkpak Survey - 19'J0 



5.1 New Kilns
 

37 new brick kilns started functioning between 1980 to 1990 

out of 64 kilns surveyed. Thus new kilns are coming up at 

the rate of 6 percent per annum or 182 new kilns are established 

each year. Brick production is increasing 4 2.9 percent per 

year, and 3.1 percent or 8 kilns are abandoned every year. 

Thus net annual increase of new kilins comes to 94.
 

5.2 Types of Kilns 

Two types of kiltns are used in Pakistan, the i'iteriittent 

one whicn is called "dathi" and the continuous type which is 

called "Batha". A few of these kilns have a permanent roof. 

Mostly brick stacks are covered by burnt ash cusion 15 cm to 

23 cm thick for insulation. More modern kilns known as tunnel 

KiIns and l[)ffinan-; ' kilIns, hoth conti1uot1001 type, are also in 

use. These moderni kiins have permranent walls and roof made 

from brick masonry and lined with fire bricks to reduce heat
 

losses. While the setting in iloffmans' kiln is stationary 

and fire travels forward to bake bricks just like other
 

continuous kiins bricks are loaded on moveable trolleys in
 

,nodexn kilns and the fire is stationery. Modern kilns are 

suitable only where furnace oil or gas is used as fuel. Two 

gas kilns were reported during our study but these were not
 

surveyed because these were not included in the samples.
 

5.3 Intermittent Kilns (lathis)
 

These kilns are used to ineet temporary demands of low qual ity 

bricks. :'These are run on agricultural waste "tootar" (rice 

husk) saw dust, cowdung, cnarcoal, coal-fines and firewood. 

['he 'batLhis' are formed by lose stacking of bricks on edge 

with an arched openinrg at thre botton for charging fuel 

(figure 1). The external sides; of stack are plastered with 

mud, and roof is insulated with earth. Air vent is left in 

7
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the top course for gases to escape. The kiln is charged with
 

fuel at the bottom and fired for 7-10 days. Special types of
 
semi-continous kilns use rice husk. "Avis" "bhatis" or clamps 

run on rice husk are very common in rice growing areas such 
as Shikarpur, Larkana, Jacobabad, Sukkur, lyderabad, Gujranwala 

and Sheikhupura. 
'Avis' are also very common in remote areas
 
where continuous kilns do not exist and transport expenses 

on bricks are prohibitive. Wnen farmers colonize lands located 
in areas like Guddu Barrage, they have to uproot local 

vegetation. T'hey also need new houses on the colonized area.
 

It is very convenient and inexpensive for them to use the 
firewood from, uprooted trees and burn bricks in small clamps 

with the help of domestic and hired labour. Such bricks meet 

the requ.irements colonizers remote areas.of in rural These 

are far better than mud wal Is and "kacha" bricks but are 
inferior to the bricks from continuous "dulls" Trench kilns. 

Hice husk, firewood, cowdung or agricultural wastes used in 

an "Avi" cannot provide the requisite temperature of 9UO*C 
needed for vetrification of oricks. 
As such most of the
 

government departments, local bodies in Sind have made rules 
against the use of "avi" bricks for construction of government 

works. 

5.4 Continuous Kilns (Bathas) 

Open Julls' Trench kiln is the popular form of continuous 

kiln used in Pakistan. A typical sketch of bulls' kiln for 
an output of about one million bricks per round is shown in 
figure 2. A system of flue openings or "khudas", lateral 

flue tunnels, main tunnel and masonry chimney is provided to 
feed fuel and maintain uniform heat. The openings are fed 

with coal, or a mixture of coal and saw dust, coal and 

firewood, charcoal or any other suitable mixture. In order 

to start fire, 15 cm long pieces of firewood are placed 
vertically in the empty space through the openings. Fire is 
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let through these openings after sprinkling kerosin oil on
 

firewood. When fire starts the feed holes over eltpty spaces 

are closed by large pans while firewood is continuously 

charged from top for about 21 hours. During this period 

about 8-9 rn3 (stacked) firewood is burnt. The first row of 

feed holes is uncovered and coal feeding started after 15 

hours of the initiat iwi of fire and after ensuring that the 

flame is visible when viewed from the first row of feed hole
 

and that the bricks begin to glow. Coal feeding is started
 

at a slow rate and increased progressively at an interval of
 

every 10i minutes for the first 3 hours. The firewood and 

coal feeding is continued simultaneously for 6 hours till
 

coal picks up fire. Fhe best results under our conditions 

are obtained when the bricks bagin to glow cherry-red-hot 

throughout the depth of the fire zone wnen viewed through a 

Iced hole i.e Mien kiln attains a temperature of about 9UO 

to IUOUuC. hie fire is nleld at a temuperature of 900 C-9500 C 

by maintaining the rate of feed of fuel. Bricks are baked in 

7 days. "Avis" or "bhaties" are without chmniney (funnel): 

bhattas have funnel [he number of according toa '. kilnis 


funnel is given in Iable Ao.3 as under:
 

Fable 3
 

Number of Brick Kilns According to Funnel/Chimney
 

Funne I Funnel 

Punjab 1555 166 1721 

S ind 38U 2,14 624 

Ja. T'. F. 1). b58 

13a Iucnis tan 1 17 21 138 

Tl')ta 1 2 1) ,131 30,1 

.oit 'Crt! : FIIi(rKI\K ;u rv y 19J) 

I1 



l8hatis/Avis are of small size and produce a small quantity
 

of bricks in one round. fhere are small "tlhattas" which use
 

"Chimney" but cater for a small requirement of bricks for
 

the local population. A distribution of kilns according to
 

size is given in fable 4 as under:
 

Table 4
 

Number of Brick KilIns According to Size
 

SMALL .ME 1 U.1 LAI(GL
Less thai 3 - 6 6 & above TOTAL
 

3 mil1ion million 6 mil lion 
per year per year per year
 

Pulijab 3178 923 420 -1,721 

Sind 374 125 125 624
 

NwVFP 159 2'I9
120 558
 

Baluchistan 63 
 34 35 138
 

Total: J80 1,202 859 
 3,041
 

Source: 'ruidKPAK Survey - 19-JO
 

5.5 Brick-'rile Production in Pakistan
 

3041 bricks kilns are estimated to produce 11,118 miilion
 

bricks and 1227 million tiles per year in Pakistan. The
 

provincewise production of bricks & tiles is shown in 'Fable
 

No.5 and 6 as under:
 



Table 5
 

Total Brick Production (199U)
 

Million
 
S.Uo. Province Bricks boked by Brick by rice
 

coal P. fire wood husk agri-waste
 

I. Punjab 6,j105 	 149 6,454
 

2. Sind 	 1,4'15 220 1,635
 

3. NWFP 	 2,597 - 2,597
 

4. Baluchlistan 13 	 19 


lota 110,1'() 	 311f) 
 11,118
 

Lource: Turkpak Survey- 1-)o
 

Table 6
 

Total Tile Production (1990)
 

Mil l ion 
S.1o. Province Tiles b)oked with rlle!, boked Total 

coal &. fire wood 	witht rice-husk
 
agri-waste
 

Punjab 	 700 
 17 	 717
 
2. Sind 
 l5 6 24 180
 

3- N,4FP 28P ­ 280
 

,.a hItchlsstall '10 2 
 42 

Total 	 1, Il8, 43 1,227
 

Source! Turkpak Su-vey - 100
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i 

Annual production of bricks and tiles baked with coal plus 

fuel wood and fuelwood alone during 1987, 1983 and 1989 is
 

given in rable ,No.7 as under. Bricks-tiles produced on rice 

husk etc are in addition to this.
 

fable 7
 

Annual Production of ,ricks and Tiles 

__i ii ion 

[rvillc, l I 1 d l6J1J 
idric'k: Ii les drierR. files P~ricks Tiles 

PUtIj ab 5, .I3 670 :s, 132 631 ,620 778 

:i uld 950u 1mi A O 11.i 1 ,1.5d 180 

2,766 3-.0 2, I6o .11d 2,760 299 

ij; 11uc lis taI 380 17 381 J0 .t10 50 

A,53) 1,1 3 A, 2.3 1 119 11,248 1 ,307 

Source: Turkpak Survey - 1300 

6,t brick kiln were surveyes during the field visits and 

their total production of bricks and tiles worked out. From 

this data un it product ion per ki in was arrived at and 

pr)ject ions for t io to ta I k IIn.s in PaR i!; tan es tima ted. Hassan 

( lJ317) e t imated Lhit 1,200 1iI I1 ion )rick!; are produced in 

Ilakistan every year. 'nis estimate is luss than our estimate 

of 12 billion. Production can be estimated on the basis of 

coal consumption. (ail has a direct corelation with brick/tile 

prt)tict loll. Acco) r d in; ,, t() IR'IIKI'AK :iurvey (1990) total coal 

JJ1 m i " 1.. i itl I Ltini . ;t ; .l)),Jbi I5 tA(111110; and1(1 Y/ perceiit 

(3 123.119 tLonnes) of' Hli -; coal was; used in brick kilns. 'UIHKVAK 



(1990) furtIewr est imated tt1.1t /1 tOfife,'; o1' coal is used for 

production of I million brick.s;. According to tnese estlimates/ 

projections; 1152. mi lion bricks are aimriual Iy produced in 

the country. 

C 

Apparently this production is inadequate to meet the 

requirement of construction. At present there is a backlog 

of 6 mill ion housin units. Every year a demand of 2,t,O0 

rural1 liii:;- anl 1I) ,rio) u r ban units i,; created 

(Giazaanlr-l 1). [0Hie demand oA indus trial construction is 

in addition tL) the housini,, unitU. PrFO&ILtiL) ca1 be increased 

in Punjab and Nf"l'P by the existing Rilins because they operate 

on 60k and .I.f of instal led ca)acity. Kilin:; in Sind-iBaluchistan 

operate ol lull capacity. l'lle gro-vth rate in use of bricks 

in l1aki.st.in :i estitwite(d it .. :1k per yeair. 'lierelore forecast 

for brick irm1 Liie prodic Liion in 199.b is inown iln Table 1o.8
 

as under:
 

ratI)l e 3
 

Forecast for irick & File Production rill 1995 

(Mil lion)
 

199U 1 19J3 1995S.a'o. Product 9.') 1932 1994 

1. 13r ic .. 11, '16 l1,.tlh 11,712 12,113 12,464 12,825 

2. 1'ils 1,227 1,26.1 1,2:) 1 ,41.7 1,376 1 ,416 

md6. Consumiption of ,roodL Coal an Other Material for zdrick 
MaR ind 

Acco-di li" ., the inlfo 'mnlt ition ecI (( by tlwe survey teams,(,'l L 

:
it is esLiflaLe..d that 7.2 n ( ;Lacked) fir,,-'.UOd and 211 tonnes 

of coal is consumed to mAke ?tie mil I ion bricks. Provincewise 

http:l1aki.st.in


estimates of consumption of various materials are given as 
under in Table No.9
 

l'able 9
 
Fuel Con.sunpl~lon per Million lricks - 1990
 

S.No. Province 
 hood Coal 
 Furnace oil. 
 Saw dust

t.13 Tonres Litre " Tonnes 

1. Punjab 9.97 210 13,555 97
 

2. Snd 6. 72 339 ­

3- tN.IFP I1. 0() 2,16 3,947 1 

4. Daluc ,Ista,, 7. i' 287 -

Averaqe 7.02 
 271 875 
 49
 

Source: Turkpak SurvPy - 1990 

Comparatively smaller quantity of wood per unit of bricks 
is 
used in NWFP because the consumption is generally limited to 
initial firing. 
In the Punjab, in addition to initial firing 
fuel wood supplements coal for better "fire"; hence consumption 
per unit of brick making 
is more. In Punjab, ialuchistan and
 
NWFP, efforts are made to keep fire alive, once 
it is ignited,
 
by continuous working of the kilns. Initial fl e in the 
kilns in Sind may be ignited 3 times a year because fire-wood 

is cheap. 

Out of 3041 brick kilns estimated in the country, 79 are 
entirly depeiident on firewood for baking of bricks. They are 
estimated to consume 321 jn' (stacked) firewood for I million 
bricks. These kiltis are established at locations where the 
firewood is cheap and is available from the private or 
government waste lands. 
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for one million bricks has been indicatedWood consumption 

in the foregoing paragraphs';. It would be interesting to work 

out the wood consumption per kiln per year in which coal and 

othier fuels are also used. Fable IU gives fuelwood consumption 

per kiln/per year.
 

Tale 10 

Wood Consumption in Kilns Working on Coal & Oil 

rI 3 stacked per kiln
 

S.No. Province 	 Total No. Sample Annual Averaqe Per kiln 
of I I,,S ;1 -.e II] 1 19 8 1989 1990 

1. Punjab 	 1,505 41 26.75 24.13 25.9 30.17 

2. Sinid 	 xS 1 5 21.4 23.4 27.0 2;.40 

3. 14-IFI' 51(, 	 It, .r5 15.5 15.5 15.00 

4. Fla II I II t .i1 111 4 22.5 22.5 22.5 22.50 

Averaqe 	 22.03 21.38 22.72 22.76 

Source: Tukpak Survey - 1990 

to kilns 	 firewood thereIn addition 2529 working on coal and 

are 79 kiln:; in the country which use only firewood for 

brick making. 

Average aniiual consumption of firewood by brick kiltis which 
3 (stacked)are dependent on firewood only, works out to be 745 m


in 199U per brick kiln.
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7. Wood Consumption in Brick Kilns 

(Jut of 12345 million bricks and tile. produced in the country 
12167 in are produced on coal & firewood: 178 m are made on 
wood only. It is estimated that 82,376 In3 (stacked) firewood
 
is re(uired for manufacture of 12, 16? ro1l lion bricks and 
tiles in 1990 and 95,U21 in' (stacked) firewood will be required 
in 1995. Details of brick and tile production has been given 
in tables 2 & 3. Forecast for firewood consumption is as 
under in Table No.It. It is based on a growth rate of 2.9A 
for construction: 

fable 1 
Forecast for Firewood ConsuLnption MJ Stacked) 

For Ki I n,, on Coa I and FirewOod 

S. rjO. Prodjce F) ')Q 1i10 1992 1993 1994 1995 

!. £iF ewito(d
for bticks 1.1 )0. 76 '2 789,17 1CA23 83164 85573 

2. F'I rewun(I 
f[or- t i I'v 1SI/7 944842 1 ((6 1 892 1 9 13 1 

Total 8 2 970 872 149,1759 P9744 92345 95021 

SOURCE: Turkpfak Survey - 1990 

79 brick kilns which operate on firewood only produce 178 
million bricks and tiles only. They consume 321 ,n3 (stacked) 
firewood for 1 million bricks/tiles. 'heir Luture consumption 
of firewood is not predictable. If they are allowed to continue 
on firewood then tleir annual lmCMand is 57138 1m (t;tacked) 
f i r wood. If thy ;wit(hi ()vfr to ('()il tlhen thllLir annual 
demand of firewood will be 1282 in' stacked plus coal. 



The gross toLa I consump ti on ()f firewood on all types of 

kilIns at present is 82310 in
3 + 5? 138 m = 139008 in3 per 

annuain in I J.)Jo. Data regard i ng wood consumption in last 

3 years, wood species consumed and source of wood is given 

in Table No. 12 as under:­

rable 12 

Actual Wood Consumed Since 19387 

M3
 

Province S c ies nri- IIof 18188S 8 1 Ji 

Punjao Mix,.d W I.lk)vt. :Ni I 6ut1 6 57,516 "1.i,'7.j8 
Shi.-iriun cut 
BabuI & into Private: 
. :isc. piecs lutJ, 

Sind ',Iixod Govtt:20 7, 0.)6 7, 15U 11,007 
-d-ui v at e : 

KandLawa , 

Lai 

NW") Shiishamn Govt : 8, 13,3.)6 13, 2J5 13,153 
MaN I -do- Pr i va~t: 
P1 tiIa2-
Mixed 

Balucniistan Blabu I -do- t.ovt : i 3, 0bJ 3,062 3,289 
KII Idi private: 
Llwa 190 
W i 

(Suc :Turkl)ik :iUrVey - lJO) I 'otLt1 8.1,.-15 1 76,209J 89,36-

It was rnoticed at. some bi I rick ki Ins , particularly iii Sind, 

e i n ltlia L I i. re w () l ws; rniot r'JII:-;Iilll.td 1i.1 VC( )lI 1lio C I mariner. 

I1i t ia I f i re .as ignited llire( t harn on1ce. in a seasoll and 

adequate insulat ion Nan not provided with appropriate measures 

to conserve tieaL arid avoid wasLago. it is possible to reduce 

firewoodi (:osl pi) i on lor r tiaI Iir irin . 



7.1 Choice of Species
 

The most popular firewood 
 for kili s was baul (Acacia niloticafol lowed by shisha,n (ialbergia sissoo) and ber (Zizypfumauritiana). Kiln owners who prepared good quality brickswere willing to pay better prices for babul and shishamfirewood 
if it 
was cut into small sizes of aboutit was air 20 cm anddry. Some 
kiln owners 
in tile Punjab have 
tried
Eucalyptus arid 
found it 
quite suitable for baking of 
bricks.
Use 
 of saw dust 
 in Muultan, 
 Khanewal, 
 Muzzafargarh

Chichawatni 
in the Punjab 

and
 
is quite common 
in areas a
where
large number 
of saw mills 
are installed. 
Sawdust 
sells Qis. o/= per bag of 25 kg. For bulk sale against advance
paymenit 
sawdust 
can be purcnased 

*0 1I:.15/= per bag.
 

7.2 Availability of 
Firewood
 

97 percent 
of the 
kiln owners purchase 
fi'rewood 
from the
private 
sector 
throuii 
middlemen 
or directly 
from the 
woodmarkeLs. Only 3 percent kiln owners are dependent on governmentforests 
for their 
firewood 
requirement. 
Private 
firewood
traders purchase bulk of wood stock from farmers and producers.
The wood 
traders 
contract 
the tree growers 
a,
and strike
lumpsum 
bargain 
of standing 
trees 
which 
he wants 
to sell.
Knowledgeable 
tree growers prefer to sell 
the trees by weight
in which 
case they may 
get upto 50 
percent 
of the market
price cf wood. Stan(ijl g trees if sold by a government agencymay be purclhased in open auction. I'ne purchaser, :stubs tiletrees from tile roots employing his own labour as welllocal asl abour and converts it into sizes which can beconvenienmtly carried on his transport. 

Generally he ii5Cb!; tri.= , r, wi Lh tO carrytrol 1i.; tile wood.For long di:itances Ltucks ;ire used. (;Is and donkeys are 



also popular means of wood transport in Southern Punjab, 

SIltd and N. W. [T. A ut m 111iI adn1'arLt aWe: ije f r N IrnlI 

distances. 

ile wood trader estatl lishl+i h is delot oi the roadside . lie 

prefers to squat on the state land for his wood depot.. If no 

state land is available he may hire a small piece of land 

from the farmers. For tne semi-converted wood, which fie 

brought from the private farmers, he prepares a market plan 

or "vand". Timber for commercial industrial or mining purposes 

gets the l igThest priority . I t is sawn oIl both ends into 

sizes required by the market and is neatly stocked. Conversion 

into fuelwood is tie next step. Depending upon the demand of 

the market, wood upto 2 cn diameter may be converted for use 

as fuel and stacked into marketable sizes. Rest of tire wood 

if any, including root stumps, are fed to the charcoal kilns. 

Ti e road s i(Ie depot owner sells h is timber, fuelwood and 

charcoal to the wholesalers in the wood markets. This is 

generally done through the commission agents, and almost all 

wood is carried by trucks. I'ne brick kiln owners purchase 

fuelwood from 3 main sources. Middlemen purchase firewood 

from roadside depot owners or wholesalers and supply it to 

the kilns. Some kiln owners enter into agreement with the 

roadside wood dealer amid become tlheir pe, imanent customers. 

Kiln owners also purchase fuelwood from the main markets. 

7.3 Provincial amid [nterprovincial Ava ilability 

Kiln owners in NVFI, iPunjab and Sind meet timeir entire demand 

of fuelwood from within the re.s)ective provieces. During our 

st.uveys no interl)rovincial transport of firewood for brick 

ki Ins in these provinces A'as observed. daluchistan province 

is iowever entirely dependent on imports to meet its fuelwood 



requirement of brick kilns. Brick kilns in Dera Al lab Y, r 

and Sibi (Baluchistan) get most of their fuelwood from Jacobabad 

district (Si nd). lest of brick ki Ins in Baluchistan import 

wood mainly from Sukkur civil division of Sind and a small 

part from [era Glhazi Knan and i3anawalptir civil divisions of 

Punjab. 

C 
8. Prices of Fuel Wtood 

8.1 Fuelwood prices in Pakistan have risen sharply and 

are hign by world standards. At present they are rising by 

11.231o per annum altiough real increase is 3.091 One of the 

reasons for rise in prices is that firewood availability is 

getting scarce. In 88-8J firewood was nore scarce than 1966-57 

and this trend is likely to continue. IoIever' average retail 

price of firewood in 1965 was ils.3.39 per 10 kg in four big 

cities i.e Karachi, Lahore, Sialkot and Peshawar. In 1972-73 

firewood was sold 0 R{s. 6. 19 per 40 kg, in 73-74 [Rs. 10. 12, 

in 83-84 s Rs. :31.06r, and in 1988-89 i Hs.31 .06 and in 198d-89 

0 ks.39.31 per .0 kg. This increase in firewood prices is 

shown in .tne annexed tables. Seasonal variation in price 

pattern was reported du.ing the survey. IP winter when demand 

for firewood by brick kilns is high, prices are also very 

high. Prices are the highest during February, and lowest in 

summer, (MIay and June). 

A lot of variation in prices was noticed according to locality 

it : ih:;. .160/ per m ( :,Lackod) in ,nukkur and [Hs. 1 ,32,/= 

per Wa (stacked) inr Lahore. Flirewl),od prices in Ii. I . Khan 

were found to be one of the lowest but kiln owners demanded 

dry fuelwood of babul cut into small pieces. Such a quality 

of firewood fetched high price. The vast difference in prices 

in due to intera:cti"on of stupplly anid demn;drmtl, anid such factors 

as co-;L of Lrn:; rt , taxt; , overhed;I charges, spec ies and 

mini.sture content. 6reen fi rewood of 'Iai' (l'amarix sp)) carried 

2-­

http:ks.39.31
http:ils.3.39


from short distances to sinaI 1 towns was least expensive 

whereas dry firewood of babul or shisham cut into small 

solid pieces brought from long distances to big cities was
 

most expensive.
 

8.2 Cost Coflposition 

Table 13 indicates the cost comiposition of brick making:
 

I'able 13 

P iIODUCT IO)N 'US I'S OF' 1"IICKS 

Lhere firewood is used in ccinbination 
with coal-furnace oil 

S.No. Province Wood Labour Others 

1. 'unj ab 1.5 40.0 58.5 

2. Sind 1.6 39.0 59.4
 

3. N . l .I. . 1.1 J1 .7 67.2 

4. Baluchiistan 1.8 27.8 70.0 

Average 1.5 34.5 64.0
 

Where firewood is the only source of energy
 

43 42 15 

Source: ''LILtKI K Survey - 19U0 

Nhen coal is the main source of energy, wood foriws only 1.5 

percent of tlhe total cost. If the kiln is run on firewood 

only, then ,t3 percent of cost is consumed by wood. 

9. Labour in B rick InduStry 

Brick industry is estimated to employ 250,000 workers, of 

wilich a miajority is that of Moulders. '''o labourers working 



team, mould 800 day.
as a can bricks a To mould 12,345 m
 
bricks-tiles J3.86i million man-days or 0.1 million man-years 
are required. Labour is also employed on 
digging of earth,
 

watering, carriage of dried bricks, setting, 
 firing,
 
extraction, transport of bricks and sundry works. Interruption 

in any one stage of work i.e moulding, setting, firing, 
removal from the kiln and transportation can disrupt the 
process of brick making and cause heavy losses. To overcome 
this problem tihe owners resort to bonded labour. Against a 

specified advance, they engage entire families of labourers 
for work. rtiese workers are paid for the volume of work done 
every week, generally on Thursdays. The advance is adjusted 
in smiall installments. In actual practice tle advance is 

never paid back because the workers obtain more advances on 
marriage or other fa;nily functions. During 1988, the kiln 

labour "Blhatta Mazdoor Mahaz" challenged tihe use, of advanceC, 
i~aymelias for bonded labour in the Ilign Court through a writ 
peLition. Tie High Court upheld their right but the kiln 

owners appealed against this decision in the Supreme Court 

which is yet pending. 

A news item, copy of which is given in the annexure, may 

throw some light on the nature of disputes between the kilns 
owners and the labour. Some progressive kiln owners have 
instal led automatic moulding tomachines improve productivity. 
Suc1 a mach ine imported from China costs i{s.2.5 mil lion and 

can mould 8U,UOU bricks in 8 hours. 

Pd. Permits & Licences 

Forest Act 1927, makes provisions for regulations of wood in 
transit. In Sind, and Jhelum-l1awalpindi districts of Punjab, 
a transit pass is necessary for transport of wood from one 
place to another. 'his I)ermnit is issued by the district 

forest officer free of any charge. Sind DFO issuesThe the 



transit pass on the basis of an NOC (No Objection Certificate) 

issued by Mukhtiarkar and the agreement deed executed by the 

land owner with the purchaser of firewood. Site is also 

inspected by the representative of forest department who 
verifies the bonafides of firewood. For movement of firewood 

outside the province, conservator of forests issues the transit 

pass. No fee is charged for this pass to export wood out of 

the province. In ;MFP a fee of fRs.5O/= per truck of firewood 

is charged 1or transport of wood from one place to another 

irrespective of the source i.e farm lands, government forests 

or tribal areas. Felling of trees in iiawalpindi District 

(Punjab) and all areas within d km radiu.; of international 

border requires the permission of the competent authority. 

In the former case felling is reulated under the rules of 

Forest Act 1921 and in the later under Prohibition of Tree-

Felling Act (1975). 

I I. Taxes
 

Imposition of duties and taxes make direct impact on the 

pace of development of kilns. lligh taxes cause slow down of 

progress.
 

Advance income tax Q 3A is payable on all purchases of wood 

made from tne government. Small traders of firewood whose, 

annual net income is inuch below the taxable ceiling, have 

also to pay this advance tax. In theory advance tax is 

refundable to those assesiees who do not fall within the 

income tax bracket. In practice, this is never done. The 

traders are too poor to pursue the refund case, and the 

procedure for refund is too difficult to be of any practical 

use. 12.)k sales tax is al.so payable by purchasers who purchase 

firewood from the government. It is estimated that the these 

taxes effect 14 percent of the fuelwood consumed in brick 



kilns. In NWFP Hs.50/= per truck is charged by the forest 
department on all firewood irrespective of the source of 
or ig in. 

District council export tax is inore harsh. According to the 
schedule of rates fixed by the government, it should be 2% 
of the value of produce. It is Hs -/50 (fifty paisas) per 
quintal of firewood. It is however fixed at a higher value. 
The district councils auction out the export check posts to 
contractors who charge upto 10ot of the value of firewood as 
export tax. fhese contractors are influential gangesters and 
they pay gratification to pol ice, district adminiistration, 
district council administration and all concerned officers 
including tne miniisLers of local government departments. As 
such they are iininimne from accountabil ity. 

Municipal octori La X i; ,tnO lie r (ill1 1 1r'e Oil wood. IL was 
introduced in the sub cont inent about 200 years ago. Municipal 
rules 196.1 imposed uniform taxes in all the units of then 
West Pakistan. Hine average octroi tax schedule at present is 
as under:­

- Timber lis. 4/= for quintal
 
- Processed Wood lts.14/= -do­
- Firewood lts. 1/= 
 -do-


Shah (1990) stated that a large number of complaints were
 
received by the government alleging that municipal amid district
 
council contrac tors were chargini; taxes whichm were many times 
Siglner than1 the schedlule of rates. Government has therefore
 

introduced a system 
 to deal with these complaints. The tax 
.jayer can approach the tax inspector, taxation officer, 
chairman municipal comnittee/district council or the 
commissioner for redress of his grevience:. 

Uther taxes include the union council tax. Their extent 
varies in different areas.
 



12. Problems in Brick Kiln Industry
 

12.1 A Neglected Industry
 

Despite the old tradition of brick making in Pakistan, very
 

little is known about tie science of its process in the
 

country. Engineers and scientists have kept them aloof from
 

this dusty industry. Similarly the Government and banks treat 

brick making as a foreign descipline outside their purview.
 

Few loans are advanced to kiln owners by the banks. Fewer 

labour officers visit the kilns to mitigate the problems of
 

labour. At present 12,UUO mill ion bricks and tiles are made 

in the countLry. At a sale pric, of is;..5W) per 1000 bricks 

(wnich is a conservative estimate), tnis unorganized industry 

is contributing ls.6.() billion to the national GNP. This is 

an insignificant contribution of about It but compares well 

with mining and cement. Government must recognize brick making 

as an important industry, give it a due priority for labour 

wel fare programs, bank loans and research to improve the 

present stone age technology of brick making. 0.
 

12.2 Bonded Labour
 

Brick industry has 2 labour problems. First problem is of 

labour scarcity. Brick making, including moulding, setting 

nd firing is a skil led craft. However no training institutes/ 

schrools exist in the country oii tLuis subject. The skill of 

Liti s t,:,,,itiuna;i craft is j;i!soi by i i -rir:;ship wiLb moulders, 

kilis setters and firemen over prolonged period. These craftmen 

are bonded with kiln owners through advance payments. Thus 

horizontal mobility of labour is limited, which causes labour 

scarcity. At present, A,han relu,een: provide adequate winter 

A.,
 



labour in upper Sind, Southern Punjab and Baluchistan. As 

soon as Afghans return home, labour problem is likely to 

become acute because local labour is a poor substitute of
 

Afghan labour.
 

Second problem is labour relations. The bonded labour is 

pressing for more freedom and better conditions of work 

which demands are resisted by kiln owners because they pay 

substantial advances to labour. As a result, litigation is 

going on in civil courts for many years which has adversely 

effected production and prices.
 

12.3 Law and Order :;ituation 

Construction work is at a stand-still in big cities like 

lyderabad, Sukkur, . uetta due to law and order problems and 

political situation. As such brick production is not growing 

at the desired rate. 

12.4 Overhead Transportation Expenses 

It was noticed that a firewood truck in the Punjab has to 

oay upto tls.500/= per trip to the police and other functionaries 

even for short distances. In Sind demand of government agencies 

is 50%6 more: Hs.' :hO/= to I(s.800/= per firewood truck is paid 

by the traders to the officials of revenue, police, forest 

and local government departments as gratification. 

13. Itecommnenda t ions 

13.1 Contribution of Brick Industry to GNP compares well 

with cement and mining industry. It is recommended that 

government should give due priority to this industry and 

provide incentives of .softL loans, inLroduce labour refarms 

and encourage appl ied research for improvement of art and 

science in brick naking. Building Itesearch Institute and 

PCS[II Laboratories can play a very fictive role in reshaping 

LH'i1 in-dustry an modern l ines to k( the end product rost 



competition and improvement in quality characteristics. 

13.2 Brick making should be mnechanized for which government 

may provide loans and access to technology. This will reduce 
the risks of migration and scarcity of labour. At present 
4-5 automatic plants for brick moulding have appeared in 
the 
country. The one sucni plant is located at Km 24 right side 
of Lahore-Multan road. Its capital cost is Hs.2.5 million 
and it is capable of moulding 8U,OUU bricks per shift. This 
plant was imported from China. The quality of output is as 
good as, if not better, than hand moulded bricks. Intermediate 
technology in the form of manual operated presses can also 
be made use. These presses are manufactured by the Building 
lesearch Station Lahore and are more effecient and precise. 

'They consume no electric energy. 

13.3 Fuelwood plantations should be increased by implementing 
agro-forestry programs by the Forest Departments of all the 
4 province. Large plantable blanks are lying waste in districts 
Dera Allah Yar, IDera ',1urad Jamal i in Bialuchistan, almost 
entire Sind and substantial areas in Punjab and NWFP. 

13.4 It is recommended that protection from overhead expenses 
and relief from taxes, may be provided to the fuelwood traders 
by the goverinent. Almost all the permits and passes are 
unnecessary and may be done away with. Such a step will not 
effect the scale of present day theft of firewood from the 
government areas. In any case there is no justification for 
illegal gratification in any society. 



AVEIIAC;E AIII UAI, flr[rAII, 1111CFS OF FIIVElzOOD 

pt 'rAl IRF PAKI !;j_2 

r 

949-50 

raclj 

1.85 

[lLore 

3 15 

Year 
S I;Qt 

3.07 

[?a a 11 

2.80 

(1 
Ul_)e 

:Al r 

3.27 

pc.r 4__ 

2.35 

) 

-

A950-51 1.99 3.13 3.08 3.04 2.53 2.05 -

1951-52 2.23 3.08 2.03 2.09 2.43 2.05 
1952-53 2.59 3.24 2 93 2.89 2.12 2.00 

1953-54 2.09 3.28 3.07 2.89 2.32 2.00 
1954-55 2.95 3.4) 3.10 3.27 2.32 2.00 
955-56 3.43 3.69 3.15 3.28 2.39 2.38 

956-57 7.57 3.63 3.24 3.33 2.39 2.90 -

957-58 4 .44 3. 77 3.40 3. 93 3.69 .22 -

1958-59 3. 31 3.4 57 3.110 3. 64 2.6­

959-60 3.69 3.60.. 72 .1)3 4. 7 1 2.78 

960-61 4.05 3.73 1.75 3.90 4.-3 3.23 

61-62 3.97 3.112 3.74 3.74 3.79 -
I62-63 3.88 1.79 3.67 4.00 3.94 -

163-64 3.94 3 76 .75 4 .10 3 .79 -

64-65 4.16 4.04 3.77 4.09 3.47 -

)65-66 4.47 4.24 4.05 4.29 - -

166-67 5.05 4 .67 4 .41 4.29 4.23 -

67-60 5.36 5.113 4.94 4.67 4.45 -

68-69 5.36 5.15 5.51 5.67 4.48 -

69-70 5.36 5.62 5.40 5.66 4.65 -

10-71 5.28 5.114 5.69 5.66 5.42 C.­

llftf: 17. 32 :( "A n witld . 

Co ltd .... 

L30
 



continued from prcvioi!; v -ie. 

Avr. r, .irnni i r'r-tii 1 pr i rr - of 
Firc.,ood(Kitl.-r) for important 
Ma rkets in P'iI i-tan. 

Year Karacll i Lahore Sialkot I a wa Im iiLIn.1hw.ar Quett'a Iskol mabndl 

1971-72 5.82 6.4) 6.02 6.12 5.55 4.93 6.34 

1972-73 6.25 7.00 6.70 6.42 6.22 5.44 6.43 

1973-74 9.39 12.)7 11.70 10.58 10.12 10.00 10.92 

1974-75 - 11.56 13.42 13.23 12.86 12.32 13.73 

1975-76 13.75 14.5) 14.54 12.06 17.00 12.47 14.35 

1976-77 16.05 15.72 16.52 15.28 20.37 14.88 16.06 

1977-78 15.97 16. 68 17 .21 17 .92 21 .69 15.73 17.42 

1978-79 16.16 16.82 19.08 18.61 22.46 15.67 18.32 

1979-DO 19.04 20.92 21 .3 20.038 24 .19 15.92 21.61 

1980-81 25.58 28.25 25.50 24.17 27.10 21.50 26.67 

1981-82 20.91 32.67 10.50 32.08 32.50 26.00 30.00 

1982-83 29.07 32.59 31.67 32.72 3.98 26.63 30.38 

1983-84 30.79 35.67 32.03 36.50 37.28 28.58 34.00 

1984-85 33.04 39.09 34.00 40.00 39.64 30.09 40.00 

1985-86 33.81 .18.75 34.0) 41.15 40.00 29.33 40.8) 

1986-87 35.09 17.835 36.92 43.54 40.17 30.75 43.54 

1987-88 39.46 39.96 39.33 44.72 40.20 34.52 45.00 

Note* 37.32 kg-1 maund. 

Source: 1. 29 Ye,ar' oft i'dk ;t v in St t jLi,;L i(!; (1947-72) 

2. 10 Yars of I'Okist;i, in Stati;tlc! (1972-82). 
19 8i;t 
1908 anld 19019. 

i8'.Il y a,11 o k, 1115,190G, 1907, 



Average nale rates of shisham and mulberry 
firewood at Changa MIanga saIe depot 

pec le-
0_29 15 gec ted 

Shjsham 
TI ck tledlum - 5;e__ ed 

-Hlu1Jberry
Thick MedIum 

oar 

1)72-73 69.50 56.57 33.03 72.71 54.19 44.21 

1973-74 130.24 88.75 47.79 113.35 82.60 47.13 

1974-75 138.12 84.95 53.32 117.59 75.04 53.32 

1975-76 154.11 109.11 62. 54 128.39 102.24 61.59 

1976-77 154.11 107.83 68.91 160.96 124.96 75.41 

1977-78 155.10 97.03 58.95 106.7B 96.40 52.82 

1978-79 150.91 105. 94 6 .56 141 .25 105.91 51.20 

979-80 194.91 129 .59 7 .0) 140.30 121.12 50.26 

1980-81 275.42 211. 6 123 .58 169. 49 141.24 98.87 

1981-82 285.31 200. 56 119.35 ]19.62 177.97 137.99 

1982-PI5 203.19 203 .03 12J.58 176.55 150.55 115.11 

1983-q4 325.20 211 .6 143. 35 196.32 101.49 125.35 

!9AWI-85 362.67 247 20 141 .26 217. 10 176.57 125.36 

1985-86 383.52 232 37 158 92 226.01 176.57 125.37 

)86-87 385.64 258.06 143.02 239.08 187.52 134.55 

j87-88 500.70 201.77 141.95 212.57 165.95 124.99 

r88-89 593.21 445.26 184.67 243.64 195.62 156.42 

Source: Data supplied by Divisional Forest Officer, Changa Hanga. 
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WOOD CONSUMPTION IN BRICK KILNS
 

SAMPLE SURVEY RESPONSES 

Most of the brick kilns are utilizing mineral coal as fuel. 
Exclusive use of wood is insignificant. However coal based 

kilns do utilize wood for initial firing only. 

A total of 64 brick-kilns were surveyed out of which 63 kiln 

used coal plus firewood for brick/tile making. One kiln used
 

firewood only and no other fuel 

Hlistory of E--tabi lisment of lirick Kilns 

Out of 64 brick kiluis surveyed two were started in the year 
1930, for the next decade no brick kiln was established. 

However one brick kiln was establi: hed in 19.15 and one in 
1950. No new brick kilns came into existance in next five 

years.
 

One brick kiln was cstab lisn~ed in 195 and one in 1958. Five 
brick kilns started functioning during 1960-6,1. Sixteen brick 

kilns were established during 1970-75. 37 brick kilns were 

established during 1930-89.
 

uBrick-'liles 'roduction 

(-. 

In Pakistan, the total production in sixty three (coal + 
firewood) brick-kiltns s urveyed was 23,5.36 mil lions bricks, 
29.22 millions tiles in 1987, 228.5 nillion bricks 27.7 
mill ion tiles in 1 98; and 263.8 mill ion bricks, 31.57 nillions 

Liles in 9J.). 

Production in one brick kiln, based on wood was 2 million 

bricks, 0.2b million Lilc.- in 1.)87; 2 millions bricks, U.22 
Innillioj t)Lile i, I .188 a nl 2 millions hricks , 0.2!5 millions 

tiles in 1J839. 
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kil were One based 


wood only and its production is given above.
 

In Punjab ,II brick %![; surveyed. was on 

Other 40 brick kilns p)rodtuced 1.11 millions bricks, 17.5 

millions tiles in 196?; 1.33.5 m il lions bricks, 16.5 millions 

tiles in 196d and 161 millions bricks, 20 millions tiles in 

19d9.
 

In 1.W. F. P 1 1 1rick ki ln; 1)rod ticel (HG.. i m II ions bricks, 

8.58 Inil lioiMSL tiles in 13681; GO mi lioIn'; bricks, 8 millions 

Liles in 1988 and 69 mil I ion brick.; , 7 .5 mil ions tiles in 

1989. 

In Sind 5 brick kiln produced 12.46 nil Iio1s bricks arid 1.59 

mnillions Li les in 1937, 12.5 mil1 ion biricks, 1.3 iillions 

tiles in 1038 and 19.18 millions bricks and 2.37 mi lions' 

tiles in 196J. 

In daluchistan ,4 kilns produced 13 million bricks, 1.6 millions 

tiles i li 198Y?, l3.:') mill ion.; brick:s, 1.7 million tiles ill 

1988 and 14 million bricks, 1.7 million tiles in 1989. 

Capacity Utilization in Brick Kilns
 

40 brick kilns (coal + wood) in Punjab were working at 60% 

of tneir capacity and one kiln which used wood only was 

working 6016 of its capacity. 

14 brick ki In:; iii ,x.'.". 'ere working at 49Y, of their 

capacity. 

In Sind, 5 brick kilns were working at 9i61 of their capacity. 

4 brick kilins ill 1a uchist;mLi ;er work i lmi at 100, capacity. 

i/° 



Wood Consumption 

The 64 brick kilns using a combination of wood, coal &
 

furnace oil consumed 1451 Wn Wood in 1987; 1886 in3 in 1988 

and 1519 Wn ill 1989. Wood consumed in one brick kiln was 

73U m 3 in 1987, 730 m 3 in 1988 and 820 m 3 in 1989. This kiln 

was located in the Punjab, and used only firewood as fuel. 

40 brick kiltis (coal + firewood) in tie Punjab consumed 

918 ml in 1987, 13.3 in in 1986 and 968 i in 1969. 

In N.W.F.P, the wood consumed in 14I brick kilris was uniform 
3
in three years. As 326 in 1987, 1J88, 1989. 

In Sind 5 brick kilns consumed 117 in3 in 1987, 11-7 m3 in 

1986 and 135 m 3 in 1989. 

In Baluchistan the wood consumed in 4 brick kilIns was 90 m 3 

in each year 1987, 1988 & 1989. 

Species of Wood Used
 

rhe most common species used in Punjab were babul, shisham, 

beri and phulai. 

In N.W.F.P. the prevalant types of wood were babul shishain 

and phulai. 

In Sind the prevalant species of wood used were babul, lawa, 

kandi and Iai. 

In BaluchisLan the most common species of wood used in brick 
kilns were, babul , kandi , lai and lawa. 
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Source of Wood 

39 brick kilns out of 41 in the Punjab, obtained the wood 

from middle men and remaining two purchased woed from the 

tree growers within the province. 

In N.V.F.P 10 brick kilns out of 14 obtained wood through 

middle men. 'l'hree kilnis purchased wood from the wood market 

in N.W.F.P and one obtained its firewood from the forest 

department of N.iV.F.P. 

Three brick kilns in Sind obtained wood middle men, one from 

the open market and one kili obtained 67 percent of wood 

from the forest department. 

In Baluchistan 4 brick kilns were surveyed. All of them 

obtained the wood from the wood market in Sind. 

Mode of Transport of Wood 

Wood was carried by trucks from the wood market to the brick 

kilus by 28 brick kilns out of 64 surveyed. 

Ten brick kilns transported a part of wood by animal carts.
 

Sixteen brick kilns transported their wood by a combination 

of truck and animal carts. Five brick kilns used trucks and
 

tractor trolly for carriage of wood and another 5 used trucks, 

animal carts and tractor trolly for the carriage of wood.
 

Others Materials Used As A Fuel
 

'rhe material used as a fuel other than wood in 4. surveyed 

brick kilns were coal 36179 tonnes, sawdust 1902 tonnes and 

furnace oil 3d9076 liter in the Punjab.
 



In N.W.F.P, coal used was 18816 tonnes; saw dust 2 tonnes 
and furnace oil 3OUOd lit,:,':; In 14 brick kil .Is. 

In Sind 71OU tonnes of coal was used in 5 brick t:ilns.
 

In Baluchistan 4300 tonnes 
 coal was consumed in 4 brick 

kilns. 

Coal is mixed with furnace oil and swdust in varying 

pIroportiors and thetlen mixture is fed to the brick kilns.
 

Purchase Price of Wood
 

The price of wood purchased by 6.4 brick kiIns varied 
 from 

I: . Uj to)L I( J.) per m3
 

In the Punjab the price of wood in 
 41 brick kilns varied 

3from H: .500 to s . 11300 per m
 

In ;4.Ai.F.P the price 
 of wood in 14 brick kilurs varied from 

ls.700 to dts.IOO per in'. 

I n Sind the price of wood in 5 brick kilns varied from 

l1s.630 to Its.72U per m 3 . 

In Baluchistan the price of wood in .1 brick kilns varied
 

from 1is.720 to I(s.9UU per n .
 3 

Fluctuation il WVood Pr ices 

The increase in w(,,od pzice inl 1989 in .11 brick kilns in the 

Punjab was 13 , than the wood purchased inl 1968. 

Ill . . , tihe increa-s.; in wood price ill 1989 ill 1H' kilns 

WWi Ilif, thani th' prIt lla,:;0 ) ice 0o L l i' . 

Tire increasc ill Wood price ill 1989 in ;i kilns in Sind was 3A 

than thie pUrchase price of' 188. 



Trhe increase in wood price in 1983 in 4 kiIns in Baluchistan 

was 4% than the purchase price of 1988. 

Distribution of Cost
 

In Pakistan the cost of wood in brick kilns (coal + wood) 

was 1.4,1; labour 34.6, and others 6,6k of the total cost. 

Distribution of cost in the wood based kiln was 43A on wood, 

labour 42k and others 1I l of the Lotal co:it. 

In Punjab the cost of wood was 1.5k;1 labour ,10% and others 

58.5/ of ttue toal cost in (coal + wood) kilns. (, 

One brick kiln in PunJab used only wood. Here the cost of 

wood was 4:3,v; labour -12," and others 151 of the total cost. 

In Sind the cost o wood Yv; 1 .51, labour 39k and others 

59.5, of the total cost in (coal + wood) kiltis. 

In Baluchistan the cost of wood was 1,; labour 28% and 

others 71% of the total cost in (coal + wood) kilns. 

Annual Incomue
 

In the Punjab, the total gross annual income of 41 brick 

kilns was 11s.92 millions in 1989. 

In 4.,V.F.1', tihue total ,5ros anu;tl incoume of 141brick kiluis 

wa; d:; . 3j I iul I .!H).raiI iotn 


In Sind, toe tot;il {rro:s a mntmal income of' 5 brick kilns was 

11s.13 millions in 13J89. 

Ini Bl Iuc hi:it;Ian, tlie to I.:ll s: illimlt inomI.~ieiC of' 4 brick 

kilinis was it;.8 millions in 1989. 
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The gross annual income of all the 64kilns surveyed was 

its.152 millions in 1989. 

Number of Workers Employed
 

Total number of workers in 64 brick kilns surveyed in Pakistan 

was 13668.
 

In the Punjab there were 9028 persons in 41 brick kilns.
 

In NA..F.P. 2850 workers were employed in 1,1 brick kilns.
 

In Sind 1095 workers were working in 5 brick kilns.
 

C 
In Baluchistau 695 workers were workintg in 4 brick kilns. 

14. Lahore District
 

The total number of brick kilus in district Lahore in 1987 

was 143; 1988, 150, 138:, 150 and 190 160. 

Six new kilns were started in Lahore District in 1987, 7 in 

1988, none in 1989 and 10 in 1990. 

No kiln was abandoned in 1987, 1988 or 1939. Only 5 kilns 
were closed in 1990. D)istrict Council Lalore charged fls.3000/= 

as registration fee from each kiln registered or renewed.
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LIST OF BRICK KILNS SURVEYED 

PUNJ A 

I. 	 Ch. Muhammad Din & Company (D. G. Khan to Multan 

Road), D. G. Khan. 

2. 	 Muhammad Iqbal and Muhammad lussain Company (D. G. 

Khan to MuzaffarGarh load) District Muzaffargarh. 

3. 	 Ch. Iiukhtiar & Company, Alipur Road, Muzaffargarh. 

4. 	 Mr.Nisar Hussain, Al-Ilehmanabad, Alipur Chowk, G. T. 

load, Multan. 

5. 	 llaji Ghulain ,duhammad, iHajapur Khanewal load, Multan., 

6. 	 Zahoor Kiln Company, Sham Kot load, Khanewal. 

7. 	 lana Mumntaz Khan, Pirawala, Sahiwal Iload, Khanewal. 

8. 	 Ch. Ayoob & Sons Company, 39-Chak G. T. Road, 

Chichawatni. 

10. 	 Imanat Brother.s Sahiwal Uhatta Cllak, 187/9-2, Takar 

Shah, G. T. load Hlarrappa, Sahiwal. 

11. 	 Aghla Fiaz Ali & Sons, 90-Arifwala load, Sahiwal. 

12. 	 OMuliammimad HIuSita in, Gwiitbar :3LaLion, Okara CantL, G. T. 

load, Okara Cantt. 

13. 	 Sheikh Muha;nmad Sha ffi iic s.ia Bricks, G. T. lload, 

(Pattoki), Okara. 



14. 	 Ch. Muhammad Aslain Bahoo Bricks G. T. load (Lahore), 

Pattoki. 

15. 	 Javaid Bricks, G. 'r. iload, Pattoki.
 

16. 	 Abdul itehinan Pak Bricks, 21-K.M. Multan Road, Lahore.
 

17. 	 Hamad Bricks Company, Ilurbanspura, Lahore.
 

18. 	 Saeed Brothers, Jalo More, Lahore.
 

19. 	 Arif Fine Bricks, Jalo More, Lahore. 

2U. 	 Iaji Muhamnad Yasin, Fine Bricks, G. T. Road, (Lahore) 

Kasur. 

21. 	 Zulqarnain Bricks Company, Kala Khati, G. T. Road,
 

Lahore.
 

22. 	 Mu hlamnm:ad jat ghunni ricks Company, Attawa Gujranwala. 

23. 	 Ch. Bricks, Sialkot iload, More Arupe, Gujranwala.
 

2,1. 	 HIaji Ghulam Ahmed, HIaji Bricks Sialkot Road, Bhalomar, 

Sialkot. 

25. 	 Ch. Muhammad ,Shafi, Ch. Bricks, G. T. load, Ugoki, 

Sialkot. 

26. 	 6aced iricks Company, llead Marala Road, Gujrat. 

27. 	 Saia-ul-Al lah dricks Company, Callrawala, G. T. Road, 

Guj rat. 

28. Nasir New Abadi, G. T. doad, Jehlum.
 

29, Ch. Faz1l lad, Newabadi, G. T. Ioad, Jhelum.
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30. Utiaz Ahmed, G. T. Road, Liina. 

31. Ch. Muhammad MangtLi, Guana Rtoad, Gujar Khan. 

32. raj Muhammad Park fload, Chak Shazaz Islamabad. 

33. Fazal-ur-ehnan Khanna, Islamabad. 

34. Ch. Afzal Ghar ibabad , Iawaltpindi. 

35. Tal ib Hlussain, Gharibabad, flawalpindi. 

36. Malik llaji Karamn Dad, Taxila, G. T. Road, Taxila. 

37. Saifdar I)hok Ilamneeda Flateh Jang Ioad, Fateh Jang. 

38. Mr. lahmat, Qaziabad, G. T. Road, Attock. 

39. Mr. Abdul Karim, Qaziabadt, AttOck. 

40. Sultan Ali, Dhok Ilameeda, Fateh Jang Road, Fateh Jang. 

41. Saghir Shah, raxila. 

N. W.F. P. 

1. Saleemullah, Kohat Road, Peshawar.
 

2. Nasir Kohlat ifo)ad, Peshal~war. 

3. l)ost Muhammad Khan, rO1ha t i(uad, Peshawar. 

C., 
,. Ilaji Naz ir, Kolia L Ituad, P~eshawa r. 

5. Arif i'uru, Mayar Rtad, Mardan. 

U. KhiAlid Khian, 'u ru Mayar Road, Mardan. 



7. Mujahid Khattak, Soiabi Road, Jhangira.
 

8. Laigham Khan, Soiabi 	 Hoad, Jhangira. 

9. Aziz Khan Jabibaca (Pannia) flaripur. 

10. 	 Nazir Khan, Jabibaca (Pannia) Hlaripur. 

11. 	 Haees Khan, Brick-kiln Company, Lucky fload, 
Bannu.
 

12. 	 Pir Sabar 	 Shah Brick Kiln Company, D. I. Khan Road, 

iBainu. 

13. 	 'roor Khan, Brick-kiln Company, Jam Kheel Road, Kohat. 

14. 	 Mir Walli Khan Brick Kiln Company, Kohat Road, Bannu.
 

SIND
 

1. 	 Abdul Wahab Qureshi, Aror-Sale llopot Road, Rohri. 

2. 	 Gul Muhammad Blrohi & Gwanwar Khan IBrohi, Senshakh 

Jacobabad.
 

3. 	 Zahid Brick Company, Sabzi Mandi Shikarpur Road, Sukkar. 

4. 	 llazoor Bux-Dera Allah Yar (Jhatpat) Highway Right Side 

Before Entering Town from Jacobabad. 

5. 	 llaji Muhammad Siddique, Umrani-Laro District Jacobabad. 

BALUC ISTAN.
 

I, 	 Ghulam lussain, HlighwayNational Railway Crossing (Road 

side) Near Wapda Colony, Sibi. 



2. 	 Bashir Ahmed, National lighway Ulialway Crossing, Road 

Side Near Wapda Colony SiPi. 

3. 	 Khuda Bux Kurd Kiln Sariab [toad, Quetta (8 KM from 

Quetta 	on Easter Side)
 

4. 	 Ijaz Siddiqui Brick-kiln Sariab load, Quetta (7 KM 

from quetta on Eastern Side) 
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WOOD USING INDUSTRIES OF PAKISTAN 
WOOD COUSUHPTIOfl SURVEY QUESTIONNAIRE 

BRICK KILli INDUSTRY 

Serial NC.. 
Date 

1. Name and Address of the firm 

2. Year the 
firm was 
established
 

3. What was the ArILunnal Procluction of your four primary products: 

Product 'T'ypo No. Pro(hideeri 1)er YVear 
1987 1988 1989 (Units?) 

#.
 

#2.
 

#3.
 

#4. 

1. What Per Cent of Capacity are you operating at? 

Since 1986, what are the actual wood requirement of the four
main wood raw materials that you use.
 

Fotm of Source of Flaw Matedll Wood Volume IJedSq__ecles 
 eGr)vWpIm JWoodU sed" !eva 190_7 10 199 199!.0 tils
 

#1.
 

#2. 

#3.
 

#4.
 

(s'canlts, log wood, b~ranlch 
 wood, luinber, etc.) 
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Page 2 - Brick Kiln Questionnaire 

6. flow Is wood (]lI vered to your lactory? (Please Check all that
apply)
 

Railway 

Waterway
Truck 
PuSh cartAnimal cart 
 Hand carriedOther (__adcarried 

7. flow much 6o you pay for rawwood material per urzit deliveredat the factory gate for the 
four primary species and grades
used. For up twoto other species, if these woods wereavailable, how much could you use and what price would you bewilling to pay for it. 

Species Grade 1,Lcal--s/Ul. I t Imported Rs/Unit 

Current Use:
 

9I.
 

#2.
 

#3.
 

#4.
 

Potential Use:
 

#i.
 

#2.
 

8. Are your average per unit wood costs 
the same as last year?
 

Choose one: UP % 
TlE SAME "--DJOIll -% 

9. From whom Is wood purchased?
 

(Tree grower, forest auction, middle man, 
 own lands, etc.) 

10. If your primary supplier is an individual please list his name
and address hnre: 



Page 3 
- Brick Kiln Questioznnaire
 
11. 
 Please describe any 
wood availability problems 
that you

have or expect to 
now 

have next year: 

2. Current and Future Consumption of your four most used woods.(Use actual this year arid best estimates thereafter)
Expected 


Wood Volume
 

Species Grade 1990 1991 
 1992 Units 
#1.
 

#2.
 

#3.
 

#4.
 

3. What signifJcant other materials are used in connectionyour wood based product? (e.g. withif wood Is your fuel areother fuels used, if thereit is a part In fabrication 
thewhat areother parts?)
 

Material 

Quantity: 
 Tonnes/year
 

#1.
 

#2.
 

What is 
the distribution of your costs of production?
 

Wood raw material 
 % 
Labor costs 
 %
 
Other operating costs 
 % 
TOTAL 


100 %
 

What is your gross annual value of sales in Rs? 



Page 4 - Brick KilII QuestoI1oaie 

16. How many man-years of employees does your establi.Ohment employin an average year?
(Include all managers, professionals, staff, and laborers)
 

man-years 

17. Please note any other relevant information from the interviewnot covered elsewhere In the questionnaire.

(Use reverse side if necessary)
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