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The Pakistan’s economy is very much relying on the success of agricultural and  
manufacturing sectors. The research and periodical study of various components 
of the manufacturing sector is imperative for the industrial development of economy 
and progression of society as it identifies oEsolete processes� outdated practices and 
tecKnological advancePent� ,t Zould Kelp tKe Eusinesses to revieZ tKeir strategy to acKieve 
Tuality� operational efficiency and econoPies of scale ZKile for sicN sugar Panufacturing 
firPs� tKe Synopsis Zill serve as prePier guideline to revive tKeir entire setup� 

I am delighted to present ‘A Synopsis of Production Process in Sugar Industry of 
Pakistan’ autKored Ey a very senior PePEer of our ,nstitute� 0r� 0uKaPPad $rif 1ara 
under tKe aegis of ResearcK and PuElication �R	P� CoPPittee of tKe ,nstitute of Cost 
and 0anagePent $ccountants of PaNistan� Based on Kis over 4� years accuPulated 
e[perience in tKe area of 0anagePent $ccounting in sugar industry of PaNistan� Kas 
successfully narrated tKe coPplete production process Eeing used Ey tKe sugar Pills ± 
from harvesting to sugar cane production; and from cane crushing to production of sugar. 
7Ke intellectual inputs of PePEers of R	P CoPPittee Eased on tKeir vast e[perience in 
0anagePent $ccounting added enorPous value to tKe µSynopsis¶�

,C0$ PaNistan� Eeing a national ,nstitute is a trusted naPe in tKe field of professional 
education� corporate trainings� industry researcK and tecKnical support to Eusinesses for 
tKe proPotion of Eest practices and to ensure corporate governance ZitKin tKe country� 
7o fulfill its national responsiEility toZards upEringing of econoPy� tKe ,nstitute is ZorNing 
very closely ZitK tKe Pinistries� governPent departPents� industry� trade� Eusinesses and 
regulatory autKorities sucK as SECP� SBP� etc for tKe EetterPent of tKe econoPy� 

,� once again� congratulate 0r� 0uKaPPad $rif 1ara and ResearcK 	 PuElication 
CoPPittee of tKe ,nstitute for aPicaEly accoPplisKing tKe tasN and presenting sucK a 
useful puElication for tKe Eenefit of professionals� industrialists� EusinessPen� researcKers 
and students.  

Zia ul Mustafa, FCMA
Chief Executive and President  
'ated� $pril �9� ���4

Foreword



	
PaNistan is tKe �tK largest producer of sugarcane and ��tK largest producer of sugar in 
the world. The sugar industry of Pakistan is the second largest agro-industry after textiles. 
Sugarcane is cultivated in PaNistan in around one Pillion Kectares of agricultural land� 
ZKicK is supplied to Pore tKan �� sugar Pills in different parts of tKe country for sugar 
production. 

Sugar is an iPportant casK crop� ZKicK� Eesides sugar production� is also used in tKe 
production of pKarPaceutical etKanol� fuel etKanol� Eagasse for paper and cKip Eoard 
Panufacturing� and press Pud used in organic fertili]er� 7Ke sugarcane is also Eeneficial 
for Eeverage� confectionary� pKarPaceutical� aniPal feed� electricity generation �co�
generation�� cKePical and fertili]er industries as Zell as for environPental purposes� 

7Kis EooN on sugar production process is a ZortKZKile contriEution of 0r� 0uKaPPad $rif 
1ara� )C0$� ZKicK presents useful facts and figures ZitK regard to sugar production in 
tKe Zorld and PaNistan� 7Ke EooN also presents a ³S:27 $nalysis¶ of tKe sugar industry 
in PaNistan as Zell as identifies tKe Key PerforPance ,ndicators �KP,s�� in addition to tKe 
,ntegrated CoPputeri]ed $ccounting SysteP used Ey tKe Sugar 0ills for tKeir accounting 
transactions. 

, aP tKanNful to tKe ResearcK and PuElications CoPPittee and tKe Secretariat for tKeir 
efforts in developing tKis puElication on sucK an iPportant topic of national relevance� , 
Kope tKat tKe EooN Zould provide a useful source of reference not only for our PePEers Eut 
also for tKe students� , aP sure tKat tKis EooN Zould Ee ZarPly received and appreciated 
Ey tKe PePEers and otKer interested readers� 

In the end I would like to suggest to the government to encourage the sugar mills to adopt 
Podern tecKnology for efficient and cost reduction operations� 

Shahzad Ahmad Awan, FCMA
Chairman, Research & Publications

Preface



0r� 0uKaPPad $rif 1ara Kas a vast and diversified e[perience of Cost 	 0anagePent 
$ccounting for Pore tKan 5� years� +e Kas ZorNed as an $dvisor )inance 	 Business 	 
ProMect 9aluation in $l�+aEsKa Sugar 0ills P/C� of ����� 7C' at $dees $EaEa� EtKiopia 
for � PontKs in ����� as an E[ecutive 'irector in PaNistan ,nstitute of PuElic )inance 
$ccountant froP SeptePEer �� ���� to 1ovePEer �� �����

+e ZorNed for seven years in 717 E[press :orld :ide �'utcK Courier CoPpany� as 
Controller for PaNistan� +e also ZorNed for tKree years in Sugar 0ills of PunMaE as *eneral 
0anager � 'irector )inance� +e ZorNed for tZo years as 'irector Education of tKe ,nstitute 
of Cost and 0anagePent $ccountant of PaNistan �,C0$P� froP 0arcK �99� to 'ecePEer 
�99�� 0r� 1ara 'esigned 1eZ Education PrograP �CurriculuP� for tKe 0illenniuP� :orNed 
for tZo years in +asKZani +otels /iPited �2Zner 	 2perators of 0arriott +otels at KaracKi 
and ,slaPaEad� as *eneral 0anager )inance froP �995 to �99� for tKe corporate 2ffice� 
2verall Control 	 Supervision of $ccounts� )inance� Corporate and 7a[ 0atters�

0r� 1ara ZorNed for aEout tZo years in 7aZaNNal *roup of CoPpanies as a )inancial 
$dviser for $cTuisition of ProMects under Privati]ation PrograP of PaNistan� Sri /anNa� 
,ran� Egypt and Poland� +e visited tKese countries for personal discussions� negotiations� 
proMect surveys� $ppraisal and )inancing tKrougK private placePents puElic Àotation� 
'uring tKis tenure Ke Zas also 'irector of BalucKistan ZKeels /iPited� tKe only $utoPotive 
Steel RiP Panufacturing Plant in PaNistan acTuired froP *overnPent of PaNistan under 
Privati]ation prograP� 0r� 1ara ZorNed for five years as 'y� 0anaging 'irector of $daPMee 
)loorings /iPited� a P9C tile Panufacturing plant froP �9�� to �993� +e ZorNed for ten 
years in Sind Sugar Corporation liPited froP �9�� to �9��� 0r� 1ara Zas appointed as 
CKief $ccountant ZitK additional cKarge of $griculture 0anager of 'adu 	 7Katta Sugar 
0ills during tKe first four year period and Zas involved in ProMect 0anagePent� SysteP 
'esigning 	 2peration� SuEseTuently Ke Zas ProPoted as CKief ,nternal $uditor of tKe 
tZo Sugar 0ills and tKen posted as *eneral 0anager of 7Katta Sugar 0ills�

+e ZorNed for fourteen years froP �9�3 to �9�� in BaZany *roup of ,ndustries on Senior 
0anagePent Position in $ccounting � )inance 'ivision ZitK postings in Sugar 0ills� -ute 
0ills and 7e[tile CoPple[ coPprising Spinning� :eaving Processing� +osiery 	 SilN goods 
Panufacturing etc� +e acTuired full NnoZledge of Costing� )inancial 0anagePent and 
7a[ation� $t tKe tiPe of leaving Ke Kad attained tKe position of CKief $ccountant� 'uring 
tKe tenure Ke Zas also sent on deputation to regional office of tKe group� Singapore as 
)inancial 	 0arNeting 0anager for tZo years�

About the Author
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4uaOification�
�	 )elloZ 0ePEer of tKe ,nstitute of Cost 	 0anagePent $ccountant of PaNistan 
	 since �9���
�	 0aster 'egree in EconoPics froP tKe 8niversity of KaracKi� PaNistan�

*oOG 0eGaO 	 ([ceOOence $ZarGV�
�	 $Zarded *old 0edal Ey ,C0$P at tKe *olden -uEilee Conference �5�tK
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0r� 0uKaPPad +anif $Edul $]i] Kas a vast e[perience of )inance� $ccounting� Corporate 
Secretarial MoEs� Personnel 	 +uPan Resource 'epartPent for Pore tKan 3� years� 

Currently Ke is ZorNing as a CKief )inancial 2fficer 	 CoPpany Secretary of a PuElic 
/iPited sugar Pill listed on KaracKi StocN E[cKange� 7Kis Pill Zas estaElisKed in �9�� and 
is one of tKe largest in tKe province of SindK� ,n tKis capacity reports to CKief E[ecutive and 
is responsiEle for overall adPinistration of )inance� $ccounting and Corporate Secretarial 
MoE Eesides sKouldering additional responsiEility of Personnel 	 +uPan Resource and 
Purchase Department.

+e Kas also ZorNed as a CKief )inancial 2fficer�CoPpany Secretary in 0�s� 'uty )ree 
SKops /iPited �an unlisted puElic coPpany� reporting to e[patriate CKief E[ecutive 
2fficer� 7Ke CoPpany Zas privati]ed in SeptePEer �999 Ey *overnPent of PaNistan and  
is 5�� sKares along ZitK PanagePent control Zere taNen over Ey 0�s� 'ufry¶s �)orPerly 
:eitnauer *roup of CoPpanies� of SZit]erland ZKicK is present in Pore tKan �5 countries 
of the world. 

+e Kas ZorNed as a )inancial Controller � CoPpany Secretary of :� :oodZard PaNistan 
Private /iPited �a Pultinational pKarPaceutical coPpany� reporting to tKe CKairPan and 
CKief E[ecutive and :orNed as ³Senior ,nternal $uditor´ in Calte[ 2il PaNistan /iPited �$n 
$Perican 2il 0arNeting CoPpany��

4uaOification�
�	 )elloZ PePEer of ,nstitute of Cost 	 0anagePent $ccountants of PaNistan in 
	 1ovePEer �9��� Secured )irst Position in part ,, 	 ,,,�
�	 )elloZ PePEer of ,nstitute of Corporate Secretaries of PaNistan
�	 $ssociate 0ePEer of 7Ke ,nstitute of 7a[ation 0anagePent
�	 BacKelor of CoPPerce
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Chapter 1
Sugar Industry 
An Overview



�A Synopsis of Production Process in Sugar Industry of Pakistan

 Introduction
Sugar ParNet is one of tKe Post protected ParNets for agricultural products Zorld Zide� ,n 
alPost every sugar producing country tKe sugar ParNet is regulated in soPe Zay� :itK an 
increasing liEeralisation of agricultural trade in tKe Ä0illenniuP Round³ of tKe :72 trade 
negotiations� tKe Tuestion of international coPpetitiveness is of increasing iPportance� 
Based on ePpirical studies� in tKis article tKe coPpetitiveness of sugar production in tKe 
Post iPportant sugar producing countries is analysed� including tKe ZKole production  
process froP Eeet or cane production in tKe field to sugar processing in tKe factory� Special 
ePpKasis is focused on tKe different location factors and tKeir inÀuence on coPpetitiveness� 
so tKat finally� conclusions can Ee draZn on future developPent of tKe Zorld sugar ParNet 
and tKe different sugar production locations can Ee draZn for a liEeralisation scenario� 

)roP tKe countries included in tKis study� at present only Bra]il� $ustralia� 7Kailand and 
partly SoutK $frica Zould Ee aEle to produce sugar under Zorld ParNet conditions� 

:Kile Bra]il and $ustralia profit froP favouraEle natural� econoPical and political location 
factors� in *erPany KigK opportunity costs as Zell as KigK environPental and social 
standards predoPinate tKe advantages of KigK efficiency in tKe sugar industry� ,n tKe 
8nited States partly disadvantageous cliPatic conditions togetKer ZitK KigK opportunity 
costs are responsiEle for tKe insufficient international coPpetitiveness of sugar production� 
/oZ productivity in 7Kailand and SoutK $frica is overEalanced Ey loZ Zages as Zell as 
coPparatively loZ environPental and social standards� :itKout standardi]ed environPental 
and social regulations� a liEeralisation of tKe Zorld ParNet Zould force PovePents of 
sugar production froP Eeet to cane areas ZitK favouraEle natural� econoPical and political 
conditions.

 History of Sugar

6000 BC
Sugar cane is already NnoZn in eastern $sia� froP ZKere it spreads to ,ndia and Persia�

600 BC
The Persians develop a sugar processing method: hot sugar cane juice is poured into 
conical clay or Zooden vessels� SuEstances tKat do not contain sugar drip tKrougK an 
opening at tKe tip of tKe cone in tKe forP of a syrup� leaving EeKind tKe crystallising sugar 
coPpound� Sugar loaf is tKe result�

1100 AD
Central Europeans e[perience sugar for tKe first tiPe tKanNs to tKe Crusades� $n account 

CKapter � Sugar ,ndustry � $n 2vervieZ
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of a voyage contains tKe folloZing sentence� ³,n tKe fields of tKe plain at 7ripoli Ze found 
a Koney reed� ZKicK tKe inKaEitants call µ]ucra¶´�

,nitial iPports Ering sugar to Europe� ZKere it TuicNly EecoPes very popular aPong Nings 
and princes.

From about 1500 AD
Sugar cane is cultivated in large plantations ZorldZide and is sKipped to Europe� Sugar is 
still an expensive commodity.

1747 AD
$ndreas SigisPund 0arggraf discovers tKat tKe field Pangel contains tKe saPe aPount 
of sugar as sugar cane.

1801 AD
$fter 0arggraf¶s pupil and successor )ran] Carl $cKard processes sugar froP Eeets for 
tKe first tiPe� tKe Zorld¶s first factory for producing Eeet sugar is Euilt at Cunern�Silesia�

From about 1850 AD
7Ke coPpetition EetZeen cane and Eeet sugar causes a drastic fall in price and sugar 
EecoPes an everyday coPPodity�

 Origin of Sugar Cane
Before tKe EirtK of -esus of 1a]aretK� sugarcane �froP ZKicK sugar is Pade� Zas Karvested 
on tKe sKores of tKe Bay of Bengal� it spread to tKe surrounding territories of 0alaysia� 
,ndonesia� ,ndocKina� and soutKern CKina� 7Ke $raEic people introduced ³sugar´ �at tKat 
point a sticNy paste� sePi�crystalli]ed and Eelieved to Kave Pedicinal value� to tKe :estern 
Zorld Ey Eringing EotK tKe reed and NnoZledge for its cultivation to Sicily and tKen Spain in 
tKe eigKtK and nintK centuries� /ater� 9enice²iPporting finisKed sugar froP $le[andria²
succeeded in estaElisKing a Ponopoly over tKis neZ spice Ey tKe fifteentK century� at tKat 
point� it started Euying raZ sugar� and even sugarcane� and treating it in its oZn refineries� 
9enice¶s Ponopoly� KoZever� Zas sKort�lived� 

,n �49�� Portuguese navigator 9asco da *aPa returned froP ,ndia Eringing tKe sZeet 
Àavoring to Portugal� /isEon started to iPport and refine raZ sugar� and� in tKe si[teentK 
century� it EecaPe tKe European sugar capital� ,t Zas not long Eefore tKe sZeetener Zas 
availaEle in )rance� ZKere its priPary function continued to Ee Pedicinal� and during tKe 
reign of /ouis ;,9� sugar could Ee EougKt Ey tKe ounce at tKe apotKecary� By tKe ����s� 
sugar �tKougK still e[pensive� Zas Zidely availaEle to EotK upper and Piddle classes� 

CKapter � Sugar ,ndustry � $n 2vervieZ
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 Raw Materials 
Sugarcane cannot readily Ee separated into tKe coPponents� ,n tKe sap of soPe 
plants� tKe sugar Pi[tures are condensed into syrup� -uices of sugarcane �Saccharum 
officinarum� and sugar Eeet �Beta vulgaris� are ricK in pure sucrose� altKougK Eeet sugar is 
generally much less sweet than cane sugar. These two sugar crops are the main sources 
of commercial sucrose. 

7Ke sugarcane is a tKicN� tall� perennial grass tKat ÀourisKes in tropical or suEtropical 
regions� Sugar syntKesi]ed in tKe leaves is used as a source of energy for groZtK or is 
sent to the stalks for storage. It is the sweet sap in the stalks that is the source of sugar 
as Ze NnoZ it� 7Ke reed accuPulates sugar to aEout �5 percent of its ZeigKt� Sugarcane 
yields aEout ��������� tons of sugar per year� 

7Ke sugar Eeet is a Eeetroot variety ZitK tKe KigKest sugar content� for ZKicK it is specifically 
cultivated� :Kile typically ZKite EotK inside and out� soPe Eeet varieties Kave ElacN or 
yelloZ sNins� $Eout 3�������� tons of sugar are Panufactured froP sugar Eeet� 

2tKer sugar crops include sZeet sorgKuP� sugar Paple� Koney� and corn sugar� 7Ke types 
of sugar used today is ZKite sugar �fully refined sugar�� coPposed of clear� colorless 
or crystal fragPents� or EroZn sugar� ZKicK is less fully refined and contains a greater 
aPount of treacle residue� froP ZKicK it oEtains its color� 

Sugar is a Eroad terP applied to a large nuPEer of carEoKydrates present in Pany plants 
and cKaracteri]ed Ey a Pore or less sZeet taste� 7Ke priPary sugar� glucose� is a product 
of pKotosyntKesis and occurs in all green plants� ,n Post plants� tKe sugars occur as a 
mixture.

 Planting and Harvesting 

Sugarcane reTuires an average tePperature 
of �5 degrees )aKrenKeit ��3�9 degrees 
Sugarcane taNes aEout seven PontKs to 
Pature in a tropical area and aEout ����� 
PontKs in a suEtropical area� $t tKis tiPe� 
fields of sugarcane are tested for sucrose� 
and tKe Post Pature fields are Karvested 
first� ,n )lorida� +aZaii� and 7e[as� standing 
cane is fired to Eurn off tKe dry leaves� 
,n /ouisiana� tKe si[� to ten�feet ����� to 
3�Peter� tall cane stalNs are cut doZn and 
laid on tKe ground Eefore Eurning� 

CKapter � Sugar ,ndustry � $n 2vervieZ
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 Sugar and Nutrition
Sugar is a food product� ZKose nutritional value Kas Eeen tested Ey recogni]ed nutritionists 
and doctors� 1eitKer a person¶s KealtK nor vitaPin supply is endangered Ey tKe aPount of 
sugar typically consuPed in *erPany� 7Ke top $Perican KealtK autKority also classifies 
sugar as a safe food.

,n 0arcK ����� tKe *erPan and $ustrian 1utrition Societies and tKe SZiss Society for 
1utrition ResearcK puElisKed tKe ³'�$�C+ Reference values for nutrient intaNe´� tKus 
updating tKe previous recoPPendations for KealtKy eating to reÀect tKe latest scientific 
findings� $ccording to tKe current recoPPendation Ey tKe nutritionists� ³Sugar sKould 
Ee used in Poderation�´ 7Ke e[perts at EotK tKe :orld +ealtK 2rgani]ation �:+2� and 
)ood and $griculture 2rgani]ation �)$2� Kave tKus distanced tKePselves froP tKe prior 
recommendation to strictly limit sugar intake.

Dental cavities (caries)
7Ke idea tKat tKere is a direct correlation EetZeen sugar consuPption and dental cavities is 
no longer supported Ey current scientific findings� 'espite tKe fact tKat sugar consuPption 
in *erPany Kas rePained constant� as it Kas in otKer developed countries� tKe incidence 
of dental cavities in cKildren and young people Kas Eeen declining sKarply for several 
decades. Dental cavities occur when several events coincide: a coating on uncleaned 
teetK� acid�producing Eacteria resident in tKe coating� ferPentaEle carEoKydrates and 
sufficient tiPe for tKe acid or Eacteria to attacN tKe teetK� ,t is irrelevant ZKetKer tKe 
carEoKydrates steP froP fruits� Koney� food containing sugars� snacNs containing starcK 
or EreaNfast cereals� 7Ke decisive factor is KoZ long tKey rePain on tKe teetK� BrusKing 
ZitK Àuoride tootKpaste soon after eating to rePove residual food froP tKe teetK is tKe 
most effective way to prevent cavities.

Obesity
7Ke Pain cause of e[cess ZeigKt is energy iPEalance� People ZKo regularly Eurn less 
calories tKan tKey consuPe store e[cess fat tKat causes ZeigKt gain� /acN of e[ercise and 
e[cess energy intaNe are currently tKe Pain reasons for Eeing overZeigKt� 2n tKe otKer 
Kand� individual foods do not play a role� +oZever� it is NnoZn tKat ZKen using energy 
froP tKe food Ze eat� our Eody digests carEoKydrates first � and sugar is a carEoKydrate � 
ZKile it finds it very easy to coPpletely store fats� Even ZKen tKere is a very large supply� 
all carEoKydrates� including sugar� are tKe Eody¶s preferred source of energy� 7Key Pay 
Ee stored in tKe forP of glycogen� Eut are not converted to Eody fat� 2nly e[trePely KigK 
Tuantities of carEoKydrates cause neZ fat to forP in KuPans�

)urtKerPore� a study in Scotland tKat e[aPined ������ adults deterPined tKat tKere Zas 
an inverse relationsKip EetZeen Eody ZeigKt and sugar consuPption� 7Ke Pore sugar tKe 
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participants consuPed� tKe less liNely tKey Zere to Ee overZeigKt�

Diabetes
/iNe otKer carEoKydrates� sugar supplies cells ZitK energy� 'iaEetics Pay tKerefore 
include sugar in their diet if they limit their intake to no more than one-tenth of their total 
energy supply.

Essential nutrients
Several studies� undertaNen to address tKe concern tKat KigK aPounts of sugar could 
ElocN tKe aEsorption of essential nutrients froP food� concluded tKat tKere Zas no cause 
for alarP�Sugar is converted to glucose in tKe Eody� ZKicK is consuPed Ey tKe cells ZKen it 
is in turn converted to energy� Body cells cannot distinguisK a glucose Polecule originated 
in Eread� an apple or tKe sugar in a Eeverage�

 World Sugar Market
7Ke significance of tKe Zorld sugar ParNet on tKe one Kand results froP a largely inelastic 
dePand in tKe industrialised countries� and on tKe otKer Kand froP a production area tKat 
is liPited to a great e[tent Eecause of tKe cliPatic reTuirePents of Eeet and cane� Sugar 
is produced in aEout ��� countries ZitK different levels of econoPic developPent� ,n �99� 
tKe Zorld sugar production of �3� Pillion tons e[ceeded tKe consuPption Ey aEout 5 
Pillion tons and led to an increase of Zorld sugar stocNs to aEout 4�� of tKe consuPption 
�:9=� �999�� ,n general� tKe Zorld ParNet for sugar is only of Parginal iPportance� as only 
around 3� � of tKe Zorld sugar production is e[ported and in alPost every country tKe 
doPestic sugar ParNet is protected� $dditionally� around one tKird of Zorld sugar e[ports 
�35 Pillion tons $*R$�E8R2PE� �5�99� is Eased on preference agreePents or long�terP 
contracts �,S2� �99�� 9S=� �99��� ConseTuently� only around ��� of tKe Zorld sugar 
production is traded under free market conditions. 

By far tKe Eiggest sugar producers in tKe Zorld are Bra]il� tKe E8 and ,ndia� ZKereas 
tKey play different roles on tKe Zorld ParNet� Eecause of tKe different iPportance of tKeir 
doPestic consuPption�  7Ke 8S$� 7Kailand and $ustralia on tKe otKer Kand taNe different 
positions on the world market as exporting or importing countries despite their similar 
production voluPe� 0ore tKan ��� of tKe Zorld sugar e[ports are realised Ey only ten 
of tKe Post iPportant sugar e[porting countries �Bra]il� � E8� $ustralia� 7Kailand� CuEa� 
SoutK $frica etc��� ZKereas tKe dePand is deterPined Ey a lot of sPall iPporting countries�

World Sugar Production
Sugar is produced in ��� countries� *loEal production noZ e[ceeds ��5 Pillion tonnes a 
year� $ppro[iPately ��� is produced froP sugar cane� ZKicK is largely groZn in tropical 
countries� 7Ke rePaining ��� is produced froP sugar Eeet� ZKicK is groZn Postly in tKe 
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tePperate ]ones of tKe nortKern KePispKere� �� countries produce sugar froP sugar 
cane� 4� froP sugar Eeet� and �� froP EotK� 7Ke �� largest sugar producing nations 
represent rougKly �5� of Zorld sugar production� Bra]il alone accounts for alPost �5� 
of world production. Its share is increasing although the country’s output has witnessed 
soPe setEacN since tKe ��������9 crisis�

World Sugar Consumption
$t tKe Eeginning of tKe ��tK century� a Zorld population of ��� Eillion people consuPed 
rougKly � Pillion tonnes of sugar� i�e� 5�� Ng per capita� ConsideraEle e[pansion tooN place 
until �9��� ZKen Zorld sugar consuPption reacKed nearly 9� Pillion tonnes� i�e� an annual 
groZtK rate of 3���� $fter going tKrougK a sluggisK groZtK in tKe �99�s� ZKicK Kardly 
e[ceeded ���� per annuP� sugar consuPption Kas groZn at an KealtKy rate since tKe 
early ����s� notaEly in $sia ��4�9� p�a��� tKe 0iddle�East ��4��� p�a�� and $frica ��4��� 
p�a���

7oday� a Zorld population of � Eillion people� of ZKicK 4�� Eillion are concentrated in $sia� 
consuPes rougKly ��5 Pillion tonnes of sugar� tKat is �3 Ng per capita on average� ZitK 
tKe loZest level seen in BangladesK �� Ng� and tKe KigKest in ,srael� ZitK �� Ng� 7Ke �� 
largest sugar consuming nations represent roughly two-thirds of total world consumption.
:Kite sugar consuPption in developed countries can Ee considered as saturated �Àat�
loZ population groZtK and Paturity of food ParNets�� ZKereas developing countries are 
considered as groZing ParNets� particularly in $sia� and� to a lesser e[tent� in tKe 0iddle�
East and $frica�

World Sugar Trade
Sugar trade accounts for EetZeen ��� and �5� of Zorld dePand� 7Kis sKare is KigKer 
tKan for tKe Pain agricultural coPPodities� grains� ZKere tKis ratio ranges froP ��� to 
����

,n tKe past� sugar trade Zas carried out Painly EetZeen governPents tKrougK long�
terP agreePents� 2ver tKe last tZenty years� sugar trade Kas Eeen liEerali]ed in Pany 
countries� tKe EulN of inter�state trade agreePents no longer e[ist�

,n ����� total trade ÀoZ aPounted to 5� Pillion tonnes� of ZKicK 4� Pillion tonnes traded in 
tKe so�called free ParNet� coPprising 3� Pillion tonnes of raZ sugar and �� Pillion tonnes 
of ZKite sugar� and 4�5 Pillion tonnes under preferential agreePents� sucK as tKe CuEa 
�CKina Protocol� tKe E8 preferential access granted to $frican�CariEEean and Pacific 
countries �$CP� and EB$ �EverytKing But $rPs� countries� and tKe 8S iPport Tuota�
 
2n neitKer side of tKe Zorld sugar trade �raZs or ZKites� are tKere any real Pultinational 
companies producing and selling sugar in all continents. Trading houses are the only true 
gloEal players� $s an effect of progressive trade liEerali]ation and tKe neZ direction of tKe 
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sugar policies� tKe Zorld sugar econoPy and trade Kave EecoPe increasingly sensitive to 
Zorld prices� CoPpetition Kas increased ZorldZide EetZeen sugar processors� ,n tKe recent 
past� tKe five largest sugar e[porters Kave represented ��� of total Zorld sugar e[ports�   
Sugar is increasingly traded as a raZ Paterial �raZ sugar� ratKer tKan a finisKed product 
�ZKite sugar��

World Sugar Statistics 

World Sugar Consumption
Sugar is an iPportant gloEal trading coPPodity� ,n countries ZitK a Poderate cliPate� 
especially :estern� Central and Eastern Europe� as Zell as tKe 8nited States� CKina and 
-apan� sugar is produced froP sugar Eeets� ZKereas in tropical and suEtropical areas it 
is e[tracted froP sugar cane� 7Ke Post iPportant sugar producing countries are� ,ndia� 
Bra]il� 7Kailand� CKina� $ustralia� 0e[ico� CuEa and tKe 8nited States� ,n total� sugar is 
produced in ��� countries around tKe Zorld� Seventy�nine countries produce sugar froP 
sugar cane� tKirty�eigKt only froP sugar Eeets� and ten froP EotK plants�

In ���3��4 total aPount of raZ sugar produced gloEally is e[pected to reacK �����3� 
Pillion tonnes � *loEal ConsuPption is e[pected at ����335 Pillion tonnes�7Ke Sugar 
consuPption Ey country is as folloZs�							     
	

Country  1962  2005  2011 2013
Europe   3���   3���   3��9   4���3
1ortK and Central $Perica   33��   3���   35��   3��4�
SoutK $Perica   3���   4���   5��3   5����
$sia   5�3   ����   ���3   �9���
$frica   9�5   �5��   �5�4   ���55
2ceania   5��9   49�4   4��5   5����
:orld   �5�9   ���5   �3��   �5�4�

Table : Consumption of White Sugar per head in Kg.

Sugar Consumption in Pakistan

7Ke sugar industry in PaNistan is pre�doPinantly oZned Ey tKe private sector� Postly in 
Kands of inÀuential faPilies� Kaving political connections� 2ut of �� sugar Pills� 44 Pills 
�5��� are located in PunMaE� 33 Pills �3��� in SindK and �9 Pills ����� in 1:)P�  $Eout 
43� �3�� of sugar Pills in PaNistan are listed on StocN E[cKange ZKereas 5�� �49� are 
in 1on�/isted sector� 
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Province Listed Non-Listed Total Share In Total
SindK �� �� 33 3��
PunMaE �� �� 44 5��
1�:�)�P �4 �5 9 ���

Total 37 49 86 100%
Table : Number of Sugar Mills in Provinces of Pakistan

�9alue in 7ons�

Province Listed Non-Listed Total Share of 
Listed 

Share of 
Non-Listed

SindK  �9����  �4���� ��3��� �5� �4�
PunMaE  �35�5��  �3����� 3����� �3� 4��
1�:�)�P  �3�3��  �9���� 5���� 4� 5�
Total  248,000  349,900 597900 41% 59%

Table : Break-Up of Installed Capacity (TCD) by Listed and Non-Listed Sugar Mills

 Sugar Industry in Pakistan
7KougK production and use of sugar is recorded in 5�� BC and long Eefore� tKe groZtK 
of tKe Podern forP of ZKite sugar industry in tKe ,ndian SuE�continent could Ee traced to 
early µ3�s� 7Ke nuPEer of sugar Pills rose froP �9 in �93� to �39 in �939� :orld :ar ,, 
estaElisKed tKe need and supply of sugar as an iPportant coPPodity� :Kile tKe European 
industrial Ease Zas Eeing diverted to tKe Zar PacKinery� $sia Kad tKe cKance to iPprove 
its sugar industry and supplies to Zar torn countries of Europe�

$t tKe tiPe of partition in �94� only seven sugar Pills� e[isted in tKe territories of PaNistan� 
5 in East PaNistan noZ NnoZn as BangladesK and only � in :est PaNistan noZ NnoZn 
as PaNistan� 7Kese tZo sugar Pills naPely RaKZali Sugar 0ills and )rontier Sugar 0ills 
estaElisKed in �93� and �93� Kad a capacity of 5��� tonnes eacK of producing ZKite 
sugar� 'uring �954�5� tKree Pore sugar Pills Zere estaElisKed ZitK a capacity of ������
�5��� tonnes� By �955�5�� tKe sugar production capacity in PaNistan Zas around 45���� 
tonnes.
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Pakistan is the sixth largest sugar producer in the world. Its 86 sugar mills has the capacity 
of producing ��� Pillion tonnes of sugar annually� indeed ZitK full capacity utili]ation tKat 
Zould need supply of �� Pillion tonnes of sugarcane� tKe Eest Eeing 53 Pillion tonnes in 
�������� 7Ke surplus installed capacity is causing concern particularly in loZ supply season� 
7Ke total outlay at current cost is 8S� ��5� Eillion� Present annual sugar consuPption of 
tKe country Kas crossed 4 Pillion tonnes valued at 8S���� Eillion�

Being tKe second Eiggest agro�Eased industry� it is a source of revenue to tKe *overnPent 
of PaNistan Ey aEout Rs� ���� Eillion� to tKe groZers Ey Rs� �����35 Eillion and to tKe 
vendors� otKer contractors� transporters and suppliers Ey aEout Rs� ���� Eillion� Eesides 
providing direct and indirect ePployPent to ���� Pillion people particularly in tKe rural 
areas of the country.

,n PaNistan¶s under developed rural areas� estaElisKPent of a sugar Pills is seen as a 
sign of prosperity to tKe area� as ZitK a sugar�Pill coPes a neZ coPPunication systeP� 
roads� colonies� scKools� Kospitals� electricity and aEove all fresK opportunities of trade 
and employment for every cadre of society.

7Kus tKe sugar industry is of EotK econoPical and strategic iPportance to tKe country� ,ts 
viaEility Kas Eeen KaPpered Ey tKe governPents¶ iPprudent policies Pade ZitKout prior 
consultation ZitK tKe industry� 7Kis particularly applies to its sugarcane price�fi[ing policy�

:itK an aErupt cKange in tKe econoPic activities and urEani]ation� tKe dePand for 
ZKite sugar Zas on tKe increase� 7Kis Zas attriEuted to tKe Panufacture of soft drinNs� 
confectioneries and EaNery products etc� 7Ke nuPEer of sugar Pills Zas also on tKe 
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increase to meet the demand.

7Ke systeP of supply of sugarcane to tKe Pills Kas also revolutioni]ed during tKese years 
froP caPel EacN and EullocN carts to locoPotives on narroZ gage railZay lines� tractor 
trolleys and noZ to large si]e trucNs� 1etZorN of access roads financed and Paintained 
ZitK tKe Kelp of road Cess )unds on sugarcane Eeing collected froP sugarcane suppliers 
and Pilers� Poderni]ed tKe supply line to sugar Pills� feZ Kaving reacKed noZ ������ 
tonnes crusKing capacity per day� ZKereas sugarcane production is lacNing EeKind due to 
loZ yield forcing tKe capacity utili]ation doZn to 5�� in Ead Karvests�

By �9�� tKere Zere 35 sugar Pills in tKe country capaEle of providing ��� Pillion tonnes� 
7en Pore sugar Pills Zere installed Ey �99� ZitK tKe production capacity Kaving reacKed 
��� Pillion tonnes� Population and per capita increase alZays Nept tKe dePand KigK and 
nuPEer of sugar Pills increased to �� in ���9�

 Sugarcane Payment System in Pakistan

7Ke *overnPent of PaNistan supports cane production Ey setting a ParNet PiniPuP 
support price announced Eefore or after planting� 7Ke support price is set EeloZ tKe local 
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dePand price� $s a result Pills renegotiate tKe procurePent price� 7Ke crop price increases 
up to 5�� ZKenever tKe crop cycle is at its loZ eEE�

7Ke sugarcane support price Kas increased froP Rs� 4��� per 4� Ng in ���4��5 to Rs� 
���� per 4� K* ZitKin tKe recent 4 years causing tKe sugar production price increase 
simultaneously.

���9��� is yet to see anotKer �5� increase in tKe support price of sugarcane in an effort 
of price incentive to the farmers for increase in plantation which will directly affect the 
existing production cost of sugar proportionately.

7KrougKout tKe entire crusKing season tKe price issue rePains a volatile issue EetZeen 
tKe groZers and tKe Pillers� 7Ke groZers refuse to sell tKe cane at tKe official price 
and Pillers in soPe areas of PunMaE and SindK delay tKe start of crusKing season� 7Ke 
Pilling sector ends up Eearing tKe EulN of tKe risN ZKen tKe circuPstances cKange� :Kile 
tKe support price varies significantly ZKen tKere is sKortfall during a particular Karvest� 
tKere is no siPilar level of adMustPent ZKen tKe Karvest is good and cane is in aEundant 
supply� )urtKer� tKis situation is e[acerEated Ey untiPely sugar iPports contriEuting to tKe 
destaEili]ation of doPestic price� alZays under pressure due to Àuctuating Karvests�

Continued efforts are underZay led Ey tKe PaNistan Sugar 0ills $ssociation to persuade 
tKe *overnPent of PaNistan to consider adoption of a Pore reliaEle sugarcane payPent 
systeP linNing tKe price of cane ZitK tKe sugar content as Eeing used in $ustralia and 
otKer countries of tKe Zorld� Eased on cane Tuality� a fair deal to groZers and Pillers as 
well.
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 Sugar Production
$t present in PaNistan sugarcane is tKe only crop tKat gets paid Ey ZeigKt and not Ey 
quality. The system does not provide for any incentive to the grower to improve his crop 
particularly toZards tKe Post crucial aspect� tKe sugar content�

8nless sucK PecKanisP is adopted in PaNistan furtKer e[pansion in tKe production Zill 
rePain in Meopardy ZKile all potentials e[ist to iPprove yield and recovery and utili]e tKe 
already Euilt production capacity� 7Ke present systeP of increasing tKe sugarcane support 
price only encourages the farmer plantation expansion at the cost of other competitive 
crops that proves only temporary phase.
 
The following sugar production data for the last decade depicts the rise and fall of the 
doPestic sugar production clearly indicating fall EacN during certain Karvests ZKile tKe 
consuPption rePains on continuous rise� Every Ead Karvest provides reason for furtKer 
increase in tKe sugarcane price as a tePporary Peasure� Eut a perPanent feature�
 

Year
Sugar 
Production 
Tonnes

������9 3��9�����

������� 4��4��9�3

������� 3�5������

���5��� ��5������

���4��5 ��9������

���3��4 3�99�����

������3 3��5���45

������� 3��9���45

������� ��4������

�999��� ��4�4��4�
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Sugarcane Crushing, Sugar Production & Recovery %

Pakistan

Year No of Mills Cane Crushed 
Tonnes

Sugar Made 
Tonnes

Recovery 
(%)

�99��9� 5� �����3��9� ��9����3� ��44
�99��9� 53 �4��95���5 ���9���9� 9��5
�99��93 �� �����4���� ��3�5���9 ����
�993�94 �3 34������99 ��9���5�3 ��49
�994�95 66 34��93��9� ��9�3���� ����
�995�9� 66 ����5��434 ��449�59� ����
�99��9� 68 ����5��9�� ��3����5� ����
�99��9� �� 4��������� 3�54��953 ���4
�99��99 �� 4��994�9�� 3�53��93� ����
�999��� �9 ���9������ ��4�4��4� ��33
������� �5 �9�4�����9 ��4������ ��39
������� �9 3�������3� 3��9���45 ����
������3 �� 4��������9 3��5���45 ���4
���3��4 �� 43�����3�� 3�99����� 9��5
���4��5 �� 3�������39 ��9������ 9���
���5��� �4 3���9��3� ��5������ ����
������� �� 4��4�3�9�� 3�5������ ���9
������� �� 5������9�� 4��4��9�3 ��9�
������9 �� 33��39�4�� 3��34��45 9�4�
���9��� �3 34�������3 3��33�494 9��5
������� �4 44�5���5�� 4���9�4�� 9��5
������� 86  4���4��535  4�����3�� 9��4

������3 86  5����9�4�3  5��3����9 ����
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Punjab

Years No of Mills Cane Crushed 
Tonnes

Sugar Made 
Tonnes

Recovery 
(%)

�99��9� �4 ����94��3� 933���� ����
�99��9� �5 ����45���4 �������9� ����
�99��93 3� �3�433��45 ����3�53� ����
�993�94 34 ���������5 ���34��54 ���4
�994�95 3� ���9�5��3� ��������4 ��44
�995�9� 3� ���99���33 ��3�5���9 ����
�99��9� 3� ����93��3� ���9��9�� ��94
�99��9� 39 �5�9�5�54� ����5���� ��9�
�99��99 39 ���������� ���33�35� ����
�999��� 3� �����9���� ��3�5��3� ����
������� 35 �������43� ��43��45� ��9�
������� 3� �5��5����9 ���5����5 ��5�
������3 3� ���5�3���� ��35����� ��5�
���3��4 3� �����4�9�5 ��599�49� 9��9
���4��5 3� ��������3� ���4���33 ��99
���5��� 4� �9�34���4� ��5����4� ����
������� 4� ���������3 ��������4 ��53
������� 4� 33���3�5�4 ��95����4 ��93
������9 45 ���������9 ��9�3�95� 9�5�
���9��� 45 ���9���9�9 ���5����� 8.86
������� 44 �����5�3�� ��5�����5 9��4
������� 44  3����3����  3�����34�  9��� 
������3 44  3��9����3�  3�����4��  9�9� 

Sindh

Years No of Mills Cane Crushed 
Tonnes

Sugar Made 
Tonnes

Recovery 
(%)

�99��9� �� 9�59����4 9���3�� 9�4�
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�99��9� �� ���95����� ������5�� 9�93
�99��93 �4 �����3�5�3 ����5��95 9��4
�993�94 �4 �3��3����� ������5�� 9���
�994�95 �4 ����3��995 ��������� 9���
�995�9� �4 ���34��3�� ��������� 9��5
�99��9� �� ���3�4��35 ��������9 9�9�
�99��9� �� �3��53���� ��3�4�4�� 9�9�
�99��99 �9 �5��95�4�� ��353���� ��9�
�999��� �5 ����5���5� 99��3�� 9���
������� �5 ���493�4�� 9�����5 9��3
������� �� ���������� 94��959 9���
������3 �� ���4�5���� ���5����4 9�33
���3��4 �� ���99����4 ��������� 9�4�
���4��5 �� ��9�5�4�� �54�45� 9�53
���5��� �� 9�����553 9���9�� 9��3
������� �9 �������9�� ������4�� 9��4
������� �9 ����3����3 ��5���3�� 9�33
������9 3� ����4����3 9���4�� 9���
���9��� 3� ���4�4�4�� ���95���4 9�54
������� 33 �3��������    
������� 34  �3��4�����  �������5�  9��� 
������3 34  �4��5���4�  ��54��54� ���5�

Khyber Pakhtukhwa

Years No of Mills Cane Crushed 
Tonnes

Sugar Made 
Tonnes

Recovery 
(%)

�99��9� �5 9������ ������ ��99
�99��9� �5 ���93���3 9����4 ���5
�99��93 �5 �������9� 9��5�� ���4
�993�94 �� ����3��45 93���� 8.66
�994�95 �� ����9�45� ��4��3� ���3
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�995�9� �5 ����4�9 �5���� ���9
�99��9� �4 �44��45 5����9 ���4
�99��9� �5 ��3�3���9 ����5�9 ��33
�99��99 �5 ������433 �44�5�3 ��95
�999��� �5 ���9��344 �����9� ��93
������� �5 �4����5 �����3 ����
������� �5 ���93�4�� ��4���� ���9
������3 �5 ��������� �44�9�� ����
���3��4 �5 ����5���9 �����5� ��53
���4��5 �5 ��4�9�49� �����34 ��59
���5��� �� ��5���43� ��9���3 ���9
������� �� ���55�395 ��5��34 ���3
������� �� ��9���35� �����5� ����
������9 �� ��3�3���5 �93���� ��3�
���9��� �� ���53���� ������9 ��3�
������� �� 3��35�4�� ������� ���4
������� ��  3���5�3��  ����9�� 9�55 
������3 ��  3�35�����  3�����4 9��3

Consolidated Sugar Production in Pakistan From Cane, 
Beet & Raw (in Tones)

Year Sugar Cane Beet Raw Total
�99��9� ��9����3� �3�3�� --- ��93���5�
�99��9� ���9���9� �9���9 --- ��3�5����
�99��93 ��3�5���9 ���9�� --- ��394���5
�993�94 ��9���5�4 ���933 --- ��9���45�
�994�95 ��9�3���4 ���3�� --- 3�����4��
�995�9� ��449�59� ���435 --- ��4����34
�99��9� ��3����5� �4���� --- ��393�3��
�99��9� 3�54��953 ������ --- 3�555����
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�99��99 3�53��93� ����3� --- 3�54����3
�999��� ��4�4��4� �4���� --- ��4�9�3�4
������� ��4������ ������ 53��93� 3���5�994
������� 3��9���45 �9���� ������ 3��49���9
������3 3��5���4� ������ ��945 3������59
���3��4 3�99����� �3��9� --- 4��������
���4��5 ��9������ ���3�3 ����3�� 3���5����
���5��� ��5������ ��934 4���39� ��9���5��
������� 3�5������ ����5 ����� 3�5���943
������� 4��4��9�3 5�53� 5�9�9 4��5��3�4
������9 3��34��45 94� --- 3��35��9�
���9��� 3��33�494 4��4� --- 3��3���35
������� 4���9�4�� �3�535 ��94 4������3�
�������  4�����3��  ������ �  4�����59� 
������3  5��3����9  33���� �  5���3��5� 

Sugarcane Support Price  - Mill-Gate Delivery (Per 40 Kg)

Year Punjab Sindh NWFP Quality Premium
�99��9� �5��5 �5��5 �5��5 ���9
�99��9� ����5 ����� ����5 ����
�99��93 ���5� ����5 ���5� ����
�993�94 ����� ����5 ����� ����
�994�95 ���5� ����5 ���5� ����
�995�9� ���5� ����5 ���5� ����
�99��9� �4��5 �4�5� �4��5 ����
�99��9� 35��� 3���� 35��� ��3�
�99��99 35��� 3���� 35��� ��5�
�999��� 35��� 3���� 35��� ��5�
������� 35��� 3���� 35��� ��5�
������� 4���� 43��� 4���� ��5� �,ndicative price�
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������3 4���� 43��� 4���� ��5�
���3��4 4���� 4���� 4���� ��5�
���4��5 4���� 43��� 4���� ��5�
���5��� 45��� ����� 45��� ��5�
������� ����� ����� �5��� ��5�
������� ����� ����� �5��� ��5�
������9 ����� ����� ����� ��5�
���9��� ������ ������ ������ ��5�
������� ��5��� ������ ��5��� ��5�
������� �5���� �54��� �5����  
������3 ��� ��� ��� ��5
���3��4 ��� ��� ��� ��5

Average Sugarcane Area, Production and Yield T / Ha

Projected 1947-2010

Years Area  
(‘000 hectares) Yield / Ha

Sugarcane 
Production 

(‘000 tonnes)

�94���95� ��� 33�54 ����5
�95���955 �45 �9�3� ���93
�95���9�� 3�� ����9 ���3�9
�9����9�5 4�9 33��9 �5��49
�9����9��  5�� 3��34 ���3��
�9����9�5  ��� 35��� ����4�
�9����9��  �5� 3��9� ���994
�9����9�5  �9� 3��44 33�5��
�9����99�  ��3 39��� 3���5�
�99���995  9�� 44��� 4��9��
�99������  ���3� 4��9� 4��3��
��������5  ����9 4��9� 4��343
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���������  ����3 5���� 54�3�5
���� 9�� 5���3 55�44�

���������  ���4�  5�  55�4�� 
��������3  �����  5�  �3���9 

Low yield in Pakistan
/oZ yield in PaNistan is Painly due to tKe folloZing reasons�

��	 SKortage of ,rrigation Zater
��	 Cultivation of unapproved cane varieties 
3�	 +igK input prices
4�	 8navailaEility of inputs at reTuired stage of cultivation
5�	 Poor crop management practices 
6.	 /acN of facilities for cane researcK 	 developPent
��	 :eed infestation 
8.	 Conventional planting PetKods or late planting 
9�	 Early and late Karvesting 
���	 /acN of Credit facilities 
���	 E[cessive rationing 
���	 Poor drainage 

PaNistan¶s sKare in tKe total Zorld production of sugarcane is around 3 percent� 7Ke 
average sugarcane production in PaNistan is around 5� Pillion tons� PaNistan¶s sKare 
in total Zorld production of sugar ��5� Pillion tons in ������9� Zas only ���5 percent� 
$verage sugar production in PaNistan during last ten years ����� ±���9� is around 3�3� 
million tons. The recovery percentage of sugar from cane is on a lower side as compared 
to International standard. 7Ke average sugar recovery in PaNistan is ���9� as coPpared 
to Zorld standard of over ���5��� 7Ke average cane recovery of SindK for tKe last five 
years ����4������ is 9�45� as against ���4� of PunMaE and ���3� of 1:)P� 7Kere are 
a nuPEer of factors leading to loZ recovery rate Ey tKe Pills�
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 Survey

Why survey is done
7o run any industry Easic data of availaEle raZ Paterial is very iPportant� especially 
seasonal factories� )or sugarcane factories it is even Pore iPportant Eecause�

�	 ,ts raZ Paterial groZs in fields�
�	 4uality of raZ Paterial plays very iPportant role
�	 9ariety of raZ Paterial role is tKe Ney of profit or loss in tKe sugar industry�

)or e[aPple during tKe PontK of 'ecePEer it is Must possiEle tKat in any area or field of a 
Pill tKere Pay Ee tZo varieties one Kaving recovery ������� �say variety “X”� and otKer 
variety Kaving recovery EetZeen� ����� to ��5�� �say variety “Y”��

:Kat does it Pean" ,f Pills crusK �������� 07 a day and in its area sugarcane variety is < 
is availaEle ZKicK Kas recovery aEout ��5� tKan production Zill Ee ������� 07� ZKereas� 
if tKe variety is good �variety ;� tKe production Zill Ee ������ 07 if tKe recovery is ������ 
only ZKereas� e[penses are tKe saPe �cost of cane� Panufacturing cost � etc� and if Ze 
calculate the production difference in monetary impact it is as under:

VARIETY “X” VARIETY “Y”

Cane ������� 07
Rs� 3�44����������
Cost of cane # Rs� 

������

Rs� 3�44����������
Cost of cane # Rs� ������

Production 
+

Revenue # Rs� 5�����Kg

������ 07 ����� ������ 07 ���5���

Rs� 4��������������
Revenue #Rs� 5���� 

per Kg Sugar Rate

Rs� 3�4�����������
Revenue #Rs� 5���� per 

Kg Sugar Rate

Table : Sugar rate Rs. 50.00 per Kg/Cost of cane Rs. 172.00 per 40 Kg

�	 Sugarcane is groZn tZice a year and life of cane is different at tKe tiPe tKe Pill 
starts its season� furtKer Ratoon crop is also Nept Ey groZers and it is interesting 
that even some varities have different recoveries according to their age. 

�	 Sugarcane crop starts Paturing froP 1ovePEer onZards and recoveries of 
1ovePEer� 'ecePEer� -anuary� )eEruary and 0arcK are very different and it is 
only possiEle after survey tKat Ze coPe to NnoZ varietal coPposition of tKe area�

Survey is done to NnoZ ZKat is in our Kands i�e� 4uality of cane� 9arieties� 4uality and its 

CKapter � Procurement



��A Synopsis of Production Process in Sugar Industry of Pakistan

status� ,t is iPpossiEle to taNe a rigKt decision unless Ze NnoZ ZKat is in our Kands and it 
is possiEle only ZKen Ze survey tKe cane fields�

Survey is generally done two times
)irst Survey is done Postly in tKe PontK of 0ay and -une� 7Kis survey is called area 
Survey� ,n tKis survey only area under sugarcane and its variety is surveyed� Second 
Survey is done in tKe PontK of $ugust�SeptePEer ZKen crop attains its KeigKt and staff is 
in a position to ascertain its yield. 

$part froP running 0ills Survey plays a vital role of 0ills oZner is to decide aEout ZKat Ke 
Kas to do in field to groZ good varieties to PaNe 0ills profitaEle�

 Indenting
$fter tKe Survey figures are coPpleted and coPputed� total availaEle cane is classified 
as early Paturing varieties total cane availaEle� Pid Paturing varieties total sugarcane 
surveyed and late Paturing varieties total cane availaEle in field�

7Ken assessPent is done to find out ZeatKer Ze are in a position to run tKe ZKole season 
ZitK early Paturing varieties availaEle in survey or Kave to add otKer varieties for running 
the mills.

7Kis needs a very careful study and e[perience Eecause a lot of factors are involved in it� 
for e[aPple early Paturing variety Pay Ee sufficient Tuantity Eut tKe nuPEer of groZers 
is less� and it EecoPes difficult and soPe tiPes iPpossiEle as tKe Karvesting capacity of 
tKose groZers Pay not Ee sufficient to Peet tKe daily reTuirePent of tKe Pills�

$ctually indenting is done to procure Eest possiEle cane in Eest possiEle sPootK Zay i�e� 
Eetter recovery cane PiniPuP yard Ealance to reduce losses and Pa[iPuP possiEle 
satisfaction of tKe groZer� i�e� Mudicious policy Eecause it is not coPpulsory tKat cane 
alZays Ee in sufficient Tuantity to run tKe Pills� at tiPes� due to any reason crop Pay 
decrease and if policy is not Mudicious� groZers Pay rePind ZKen Ze go for cane to KiP 
Eut it never Peans coPproPising Pills results� Policy Pust alZays Ee clear to every Eody� 
1o confusion�

Summary: 7Kere Pust Ee a systeP saPe and clear to every groZer� ,f tKere is free 
indenting for any variety� it Pust Ee on Perit and for everyEody� and policy PaNer Pust 
have long term interests of the mills in mind.

 Checking of cane at the time of harvesting
,t is not enougK only to issue indent for cane� 7Ke field staff Pust ensure tKat only tKe  
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variety Pentioned in tKe indent is Eeing Karvested� )urtKer� Karvesting is clean and free 
from tops and trash.

 Checking of cane at the time of supply
$ltKougK field staff Zill ensure Karvesting according to indented variety Eut Kere Pust Ee 
one Pore step of cane cKecNing in field i�e� ZKen cane is loaded and transported to Pills 
it Pust first go to concerned field office ZKere it is again cKecNed i�e� to see if tKe  variety 
is as per indent� it is clean� and free froP 7ops and 7rasK� 7Ken tKe concerned office staff 
Zill Zrite it on tKe indent �filled tKe coluPns provided on indents� and Zill sign it�

 Token at Mills
,t is good to trust Eut Eetter to cKecN again� :Ken cane reacKes Pills� it is again cKecNed 
that all information written on indent is correct and cane loaded on vehicle is according to 
tKat tKen toNen Ee issued to tKe veKicle as per Pode of transport �,t is necessary Eecause 
it is possiEle tKat 7ractor 7rolly Pay cKange after cKecNing at cane field office��

 Cane enters Mills on its turn
7oNen is issued to control � Panage tKe cane � yard properly� its essential to oEserve 
discipline and no favour to anyEody� ,t Kelps in peaceful running of Pills� 2ne Pore step of 
cKecNing Ey independent teaP �not under tKe cane departPent� Zill Kelp Pills PanagePent 
acKieve  Eetter results i�e�� 

�	 Team checking every single vehicle that cane is as per indent 
�	 $n independent cane testing laE� capaEle of doing at least ��� of cane veKicles 

analy]ed� 'aily analysis Ee e[aPined Ey Cane +ead� CKePical +ead� 0ecKanical 
+ead� /aE ,ncKarges� +ead of ProMect and 2Zner at +ead 2ffice�

 Gross weight
$fter tKe cane loaded veKicle is entered in to Pills� its gross ZeigKPent is done�

 Unloading
7Ken cane is unloaded 0ecKanically or Panually or EotK ZKatever systeP is availaEle�

 Tare weight
$fter unloading tKe tare ZeigKt is done and ZeigKt note or CPR �Cane PurcKase Receipt� 
is given to grower.
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 Vehicle out after tare weight
Then vehicle goes out of mills. Proper record of all stages is maintained.

 Payment as per policy of the mills
,ts very iPportant for tKe 0ills to Kave a proper declared cane payPent policy� ,t Euilds  
trust� CasK payPent to groZers is alZays trouElesoPe� PayPent Pust Ee tKrougK EanNs� 
1o casK payPent to anyEody�
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 Introduction
7Ke oEMect of cane�preparation is to cut cane into sKort pieces for feeding tKe Pills as also 
to rupture tKe cells� ZitKout e[tracting Muice� 7Ke preparatory devices coPPonly ePployed 
and installed Eefore tKe Pilling tandeP� are classified into tKree types�

1.	 Knives ZKicK cut tKe cane to pieces�
2.	 SKredders ZKicK sKred cut cane into long fine pieces�
3.	 )iEri]er systeP coPEining tKe features of EotK �i� 	 �ii��

Percentage of cells opened to tKe total� ZKicK is indicative of tKe e[tent of cane preparation� 
is �a� 5����� in tKe case of tZo sets of Nnives running in tKe direction of carrier� �E� �5�
9�� ZitK a coPEination of Nnives and sKredder� ZKile for unigrator or fiEri]or it Zould 
Ee �5����� ,n tKe case of Nnives running in opposite direction to tKe ÀoZ of cane� tKe 
preparation inde[ can Ee �5���� depending on ZKetKer one or EotK tKe sets are revolving 
in reverse direction.

 Cane Kicker or Equalizer
7Ke cane NicNer is installed on tKe carrier to prevent e[cessive cane Eeing fed to cane 
leveller which causes jamming of the leveller set. It consists of a steel shaft directly coupled 
to a Potor ZitK arPs or Nnives Pounted on it� running norPally at 5����� rpP� in reverse 
direction to tKe ÀoZ of cane on tKe cane carrier� :Ken arPs or angles are secured to tKe 
sKaft� tKe r�p�P� and poZer reTuirePent are loZ Eut ZKen Nnives are fitted and r�p�P� aEout 
��� or so tKe poZer reTuirePent is KigKer since soPe cutting action is also envisaged 
along with maintaining uniform feed to knives which forms the main function of this piece 
of eTuipPent� ,n soPe factories Eefore a sKredder or a fiEri]er an eTualiser or leveller of 
tKe saPe design as a cane NicNer is installed after tKe cane Kas passed tKrougK first one 
or tZo sets of Nnives to ensure even distriEution of feed�

 Cane Knives
Cane preparation Ey Nnives essentially consists of disintegrating tKe Kard rind� and nodes� 
and EreaNing tKe cane to sKort pieces ZKicK in effect increases tKe Pill capacity and 
efficiency of Muice e[traction� ,t consists of forged steel sKaft ZitK cast steel KuEs to ZKicK 
are secured Nnives in different planes� 7Ke sKaft supported on douEle roZ Eall Eearings 
is coupled to a Potor and revolves at aEout ��� rpP� 'ifferent designs of Nnives are 
adopted� soPe of ZKicK are of reversiEle Elade types� ZKile soPe are of Eent or circular 
type. The knives are made of shock-resisting steel with stellited edges. The knives are 
enclosed in 0�S� Koods attacKed to cane carrier fraPe and provided ZitK Eolted doors 
on top� 7Ke pitcK of tKe Nnives� i�e� tKe distance EetZeen tZo successive circles of Nnife 
rotation� is usually aEout 5� PP� Eut is reduced to �5 PP� or loZer� ZKile Kandling Kard 
and tKin canes in soPe sugar producing regions� Ey increasing tKe cutting planes� 7Ke 
first set of Nnives NnoZn as leveller is installed over tKe carrier ZitK clearance EetZeen tKe 
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tips of Nnives and tKe carrier of 5���5�PP� $s it Kas to cKop ZKole cane� ZKile ZitK tKe 
�nd set of Nnives ZKicK cuts tKe partially cut cane froP leveller tKe clearance is 3��5�PP� 
7Kis unit� NnoZn as cutter� is located at a distance of aEout 5�� P� froP tKe leveller set on 
tKe carrier� 7Ke efficiency of Nnives� decided Ey tKe proportion of cut cane� is dependent 
to a large e[tent on tKe clearnace� ZKicK can Ee varied Ey adMusting position of Nnives and 
the motor.

Conventional practice of arranging tKe rotation of EotK tKe sets of Nnives in tKe direction 
of the moving cane carrier is not followed now a days and instead either the cutter or in 
soPe factories EotK tKe cutter and levellers are run in tKe reverse direction i�e� opposite 
to the movement of the carrier. Reversing the direction of knives involves higher power 
consuPption Eut gives Eetter cane preparation and reTuires Podification of Kood design�

7Ke poZer reTuirePent of Nnives is dectated Ey tKe e[tent of preparation e[pected 
froP eacK set and Zill in turn depend on �i� 7Ke clearance EetZeen loZest e[trePities 
of Nnives and tKe plane of carrier� �ii� fiEre of cane and Tuantity of cane passing� �iii� 
direction of rotation since reverse running involves higher power consumption compared 
to conventional running in the direction of the passage of cane.

7Ke Pa[iPuP poZer peaNs cane Ee 4��� of tKe Pean poZer for ZKole cane and �5�� 
of  tKe Pean poZer for cKopped cane as per e[perience in $ustralian Sugar ,ndustry� 7Ke 
norPal practice is to install aEout �� K�p��tfK� for levellers and 3� K�p��t�f�K� for cutters aEout 
���� KigKer tKan tKe Pean poZer load�

7Ke poZer peaNs can Ee PiniPised Ey installing µNicNer¶ at tKe cane carrier Eefore leveller 
and an eTualiser Eefore second set of cutters� ZKen it is running in opposite direction to 
the cane carrier.

 Shredder

SKredder is essentially a KaPPer Pill adapted to tKe function of sugarcane pulverising 
and swing hammer type shredders of different designs are common in sugar producing 
countries including ,ndia� 2n forged steel sKaft are fitted a nuPEer of steel discs to ZKicK 
are attacKed KaPPers ZitK Kard faced tips� and provided ZitK Kardened EusK at tKe pin� 
7Ke KaPPers revolve on pivots� SKredders are Koused in tKicN steel plates� ZitK inspection 
door provided at tKe discKarge end� $s tKe sKredder starts rotating tKe KaPPers are 
tKroZn out radially Ey centrifugal force� 7Ke sKredders rotate at ��������� rpP� and are 
usually directly coupled tKrougK Àe[iEle coupling to electric Potor or driven Ey steaP 
turEines� tKe total installed poZer Eeing aEout ����� +P� per t� fiEre per Kour� ZKile actual 
Pean�poZer consuPption is 3��5�� loZer tKan tKis�

)eed  to SKreddar is froP top ZKicK gets pulverised EetZeen tKe anvil Ears and rotating 
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KaPPers� $s tKe naPe indicates� tKis eTuipPent sKreds or tears tKe cane to pieces or 
ratKer pulverises it into long Àuffy Paterial ZitK KigK EulN density� ZKicK in effect increases 
tKe capacity and e[traction of tKe Pill� 2ne percent gain in e[traction ZitK SearEy  type 
sKredder Kas Eeen reported froP +aZaii for �5 roller tandeP�

,t is necessary tKat tKe feed to tKe sKredder �after cane Kas passed tKrougK tZo sets of 
Nnives� is regulated Ey installation of eTualiser Eefore tKe saPe� ,n $ustralia and SoutK 
$frica Keavy duty SKredders are ePployed� ZitK KaPPers ZeigKing aEout �5��� Ng� 
eacK and suEseTuently very KigK poZer consuPption� nearly douEle tKat ZitK SKredders 
operating in ,ndia� 7Ke oEvious Eenefit is very KigK preparation ,nde[ of 9� or aEove ZitK 
consequent increase in extraction.

,t Pust Ee clearly realised tKat tKe Nnives can disintegrate tKe cane to fine and sKort 
pieces� Eut  tKe preparation is not uniforP and soPe uncut pieces are noticed after tKe 
cane Kas passed tKrougK Nnives� 7Ke sKredder preparation results in long slivers� ZitK a 
KigK degree of cell rupture� ZKicK is uniforP and tKorougK� SKredder is alZays preceded 
Ey usual tZo sets of Nnives vi]� leveller and cutter ZKicK cut tKe cane prior to feeding tKe 
shredder which is located at the head of milling tandem.

 Unigrator or Fibrizer

7Kis ingenious preparatory device� ZKicK coPEines tKe functions of  cutter Nnives and 
sKredder� Zas developed Ey 9ictor 'ucasse in �9�� and Kas gained popularity in recent 
years in Indian Industry.

The rotor consists of a heavy duty special steel shaft on which are mounted a series 
of sturdy KuEs� 7Ke special Nnives Kave cutting edges and tZo KaPPers proMecting in 
opposite direction ZKicK act as KaPPers� 7Ke cutting Nnives are secured to tKe KuEs 
and serve the dual function of cutting and shredding cane which has passed through 
tKe leveller set� 7Ke casing of tKe rotor assePEly Kas tZo side Zalls� a top cover and 
cKute fitted ZitK spring loaded anvil ZKose position is adMustaEle� Special features of tKis 
machine are:

1.	 fiEri]er revolves in direction opposite to tKe ÀoZ of cane�
2.	 tKe casing is so designed as to first ensure cutting action on tKe cane� ZKicK is 

tKroZn into rear cKute and anvil ZKere sKredding is ErougKt aEout� 
3.	 unliNe sKredder tKe cKopper is preceded Ey only leveller� 
4.	 total K�p� for tKe leveler  fiEri]er coPEination is 35�4� +�P��tf�Kr� and rotation speed 

is ���� r�p�P� 1eZ designs of fiEri]ers NnoZn as µPincer¶ or µcoPEer¶ incorporate 
tKe tZo PaMor features of µunigrater¶ vi]�� grate at tKe rear discKarge cKute and 
Elades coPEining tKe features of KaPPers and Nnives�
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7Ke results reported ZitK tKese PacKines developed indigenously appear to Ee proPising�
,nÀuence of cane preparation�,t is noZ an estaElisKed fact tKat fine cane preparation is Ney 
to efficient Pilling in as PucK as it e[erts inÀuence on Pill e[traction as Zell as tKrougK 
put� )ine preparation calls for KigKer poZer reTuirePent for tKe preparatory devices liNe 
sKredders and fiEri]ers� Eut results in reduction of poZer consuPption at Pills� ,n $ustralia 
great stress is laid on cane preparation Ey ePploying Keavy duty sKredders and tKe poZer 
consuPed for cane preparatory devices is very KigK around���9�� of tKe total poZer for 
Pills ZKereas in ,ndian sugar Pills tKe installed Kp� for cane preparation is aEout 4��5�� 
of tKe poZer of Pill turEines�

 Mills
7Ke disintegrated cane is fed to tKe first Pill coPPonly NnoZn as crusKer� of tKe series 
of tKree�roller Pills�forPing a Pill train in ZKicK tKe suEseTuent Pills perforP tKe function of 
e[pressing tKe Muice froP Eagasse soaNed in Zater or iPEiEition Àuid� ,n soPe old designs 
tKe first Muice e[traction of tKe prepared cane is carried out in a tZo roller crusKer folloZed 
Ey tKree roller Pill� 0odern Pilling tandeP coPprises four� five or si[�tKree roller Pills� 
eacK roller Eeing ��� PP� � ���� PP� dia and �5�� PP� � ���� PP� lengtK respectively� 
usually tKe lengtK Eeing aEout tZice tKe diaPeter� ,n ,ndia Post of tKe Podern Pills are 
of ��� [ �5�� PP si]e or �5� [ ���� PP si]e� 7Ke Podern Pill Kead stocNs in ZKicK tKe 
rollers are Koused are cast�steel or 0�S�faEricated and of roEust construction� 7Kese are 
of Ning Eoltless type� ZitK top and side caps of cast steel� 7Ke roller sKells are of coarse 
grain cast iron� provided ZitK circuPferential 9 grooves� 7Ke sKells are sKrunN on cast steel 
sKafts of KigK tensile strengtK� ZitK sTuare ends� 7Ke Eed plates are of C�,� or 0eeKanite 
construction ZKile tKe 9 sKaped Muice trougKs EeloZ tKe Pills are of copper or aluPiniuP� 
7Ke roller Eearings are ZKite Petal or gunPetal lined and provided ZitK Zater�cooling 
arrangePent� EacK Pill is eTuipped ZitK Kydraulic accuPulators for top roller Mournals� 
for regulation of load on Pills� Cast steel trasK plate Pounted on trasK EeaP� EeloZ tKe 
EottoP rollers serves to guide tKe Eagasse froP feed roller to discKarge rollers� Scrapers 
ZitK C�,� tips Paintain tKe grooves clean� tKe one for top roller Eeing of Àoating type� 7Ke 
drive for Pills coPprises a steaP turEine connected to a systeP of gears for  reducing 
tKe speed froP 5����9��� r�p�P� to ultiPate 4�5 r�p�P� for tKe Pills� tKe top roller of tKe 
tKree�roller Pill Eeing coupled to tKe transPission Keavy gears tKrougK a tailEar� ZKile 
tKe EottoP rollers receive tKeir Potion Ey pinions connected to top roller pinion� $s tKe 
turEine drive� �a� gives good starting torTue��E� perPits of fairly Zide variation in tKe speed 
of tKe Pills� and�c� is suitaEle for KigKer steaP pressures ����3� Ng�cP��� �d� Eesides 
Eeing coPpact and reTuiring less Paintenance it Kas noZ replaced tKe forPer steaP 
engines� )urtKerPore tKe e[Kaust is not contaPinated ZitK oil as in tKe case of steaP 
engines� ,ndividual drive is preferred for Pills to a coPEined drive for � � 3 Pills since tKe 
formerallows variations in the speeds of each mills.
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 The Manufacturing Process 

Juice extraction pressing 
7Zo or tKree Keavily grooved crusKer rollers EreaN tKe cane and e[tract a large part of tKe 
Muice� or sZing�KaPPer type sKredders ������ RP0� sKred tKe cane ZitKout e[tracting 
the juice. Revolving knives cutting the stalks into chips are supplementary to the crushers. 
�,n Post countries� tKe sKredder precedes tKe crusKer�� $ coPEination of tZo� or even all 
tKree� PetKods Pay Ee used� 7Ke pressing process involves crusKing tKe stalNs EetZeen 
tKe Keavy and grooved Petal rollers to separate tKe fiEer �bagasse� froP tKe Muice tKat 
contains the sugar. 

$s tKe cane is crusKed� Kot Zater �or a coPEination of Kot Zater and recovered iPpure 
Muice� is sprayed onto tKe crusKed cane countercurrently as it leaves eacK Pill for diluting� 
7Ke e[tracted Muice� called vesou� contains 95 percent or Pore of tKe sucrose present� 7Ke 
Pass is tKen diffused� a process tKat involves finely cutting or sKredding tKe stalNs� 1e[t� 
tKe sugar is separated froP tKe cut stalNs Ey dissolving it in Kot Zater or Kot Muice� 

Process of Extraction

Imbibition
,n tKe Pilling process� tKe first Pill e[tracts 5����� of tKe total Muice contained in tKe 
prepared cane� tKe rePaining offering resistance to rePoval froP fiEre Ey siPple 
coPpression in rollers� :itK a vieZ to e[tracting tKe rePaining Muice it is iPperative to 
resort to µiPEiEition¶ ZKicK consists of spraying diluted Muice or Zater on tKe  Eagasse 
ePerging after eacK Pill in tKe Pilling tandeP� ,n siPple iPEiEition Zater alone is applied 
to Eagasse froP every Pill� Eut is no longer practised in tKe industry� 7Ke coPpound 
iPEiEition adopted universally involves tKe application of Zater only on tKe Eagasse fed to 
last Pill� tKe Muice froP tKis Pill Eeing sprayed on tKe Eagasse going to tKe penultiPate Pill 
while juice from the penutimate  mill is added at the preceeding  mill. This recirculation is 
continued up to tKe second Pill� tKe Muice froP ZKicK constitutes tKe secondary Muice� 7Kis 
secondary Muice ZKen coPEined ZitK priPary Muice froP first Pill is NnoZn as Pi[ed Muice 
sent to Eoiling Kouse for processing� ,n soPe Pilling tandePs ZitK five or si[ Pills at tiPes 
iPEiEition Zater is applied at tZo last Pills� tKe PaMor portion Eeing used at tKe last Pill�

Principles
7Ke Pain concept underlying tKe practice of iPEiEition is to dilute tKe Muice contained in 
Eagasse prior to its sTuee]ing in Pill rollers of tKe second and suEseTuent Pills� SysteP 
of iPEiEition for any Pill Pust taNe folloZing into consideration�

��	 dry Poisture free Eagasse Kas tKe potential to aEsorE 5�������� Zater� ZKile in 
actual practice tKe ratio of Zater to dry Eagasse is seldoP KigKer tKan �5��3����

��	 tKe coPpressed Eagasse as it ePerges froP tKe Pill can aEsorE liTuid TuicNly 
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Eefore it e[pands and aEsorEs air� 7Kus tKe ideal PetKod of iPEiEition Zould 
involve contact of iPEiEition liTuid ZitK Eagasse prior to its e[pansion after Pilling 
i.e. at the point of emergence from discharge roll.

3�	 in practice tKe proper distriEution of iPEiEition Àuid over tKe Eagasse layers as also 
tKorougK contact of iPEiEition Àuid ZitK loZer and upper layers of Eagasse over tKe 
entire ZidtK of tKe Eagasse carrier is very difficult�

4�	 use of Kot Zater of ���C and aEove favours KigKer e[traction tKougK it creates 
difficulties in tKe feeding of Pill coPpared to cold iPEiEition� ,n Neeping ZitK tKis 
Podern practice is to ePploy up to ����5�C Kot Zater�
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 COarification anG (Yaporation 
7Ke Muice froP tKe Pills� a darN green color� is acidic and turEid� 7Ke clarification �or 
defecation� process is designed to rePove EotK soluEle and insoluEle iPpurities �sucK as 
sand� soil� and ground rocN� tKat Kave not Eeen rePoved Ey preliPinary screening� 7Ke 
process ePploys liPe and Keat as tKe clarifying agents� 0ilN of liPe �aEout one pound per 
ton of cane� neutrali]es tKe natural acidity of tKe Muice� forPing insoluEle liPe salts� +eating 
tKe liPe Muice to Eoiling coagulates tKe alEuPin and soPe of tKe fats� Za[es� and guPs� 
and the precipitate formed entraps suspended solids as well as the minute particles. 

7Ke sugar Eeet solution� on tKe otKer Kand� is purified Ey precipitating calciuP carEonate� 
calciuP sulfite� or EotK in it repeatedly� ,Ppurities EecoPe entangled in tKe groZing crystals 
of precipitate and are rePoved Ey continuous filtration� 

The muds separate from the clear juice through sedimentation. The non-sugar impurities 
are rePoved Ey continuous filtration� 7Ke final clarified Muice contains aEout �5 percent 
water and has the same composition as the raw extracted juice except for the removed 
impurities. 

7o concentrate tKis clarified Muice� aEout tZo�tKirds of tKe Zater is rePoved tKrougK vacuuP 
evaporation� *enerally� four vacuuP�Eoiling cells or Eodies are arranged in series so tKat 
eacK succeeding Eody Kas a KigKer vacuuP �and tKerefore Eoils at a loZer tePperature�� 
7Ke vapors froP one Eody can tKus Eoil tKe Muice in tKe ne[t one²tKe steaP introduced 
into tKe first cell does ZKat is called multiple-effect evaporation. The vapor from the last cell 
goes to a condenser� 7Ke syrup leaves tKe last Eody continuously ZitK aEout �5 percent 
solids and 35 percent Zater� 

7Ke sugar Eeet sucrose solution� at tKis point� is also nearly colorless� and it liNeZise 
undergoes Pultiple�effect vacuuP evaporation� 7Ke syrup is seeded� cooled� and put in a 
centrifuge PacKine� 7Ke finisKed Eeet crystals are ZasKed ZitK Zater and dried� 

 Crystallization 
Crystalli]ation is tKe ne[t step in tKe Panufacture of sugar� Crystalli]ation taNes place in 
a single�stage vacuuP pan� 7Ke syrup is evaporated until saturated ZitK sugar� $s soon 
as tKe saturation point Kas Eeen e[ceeded� sPall grains of sugar are added to tKe pan� 
or ³striNe�´ 7Kese sPall grains� called seed� serve as nuclei for tKe forPation of sugar 
crystals� �Seed grain is forPed Ey adding 5� ounces >����� graPs@ of ZKite sugar into 
tKe EoZl of a slurry PacKine and Pi[ing ZitK 3�3 parts of a liTuid Pi[ture� �� percent 
PetKylated spirit and 3� percent glycerine� 7Ke PacKine runs at ��� RP0 for �5 Kours�� 
$dditional syrup is added to tKe striNe and evaporated so tKat tKe original crystals tKat 
Zere forPed are alloZed to groZ in si]e� 
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7Ke groZtK of tKe crystals continues until tKe pan is full� :Ken sucrose concentration 
reacKes tKe desired level� tKe dense Pi[ture of syrup and sugar crystals� called Passecuite� 
is discKarged into large containers NnoZn as crystalli]ers� Crystalli]ation continues in tKe 
crystalli]ers as tKe Passecuite is sloZly stirred and cooled� 

0assecuite froP tKe Pi[ers is alloZed to ÀoZ into centrifugals� ZKere tKe tKicN syrup� or 
Polasses� is separated froP tKe raZ sugar Ey centrifugal force� 

 Centrifugaling 
The high-speed centrifugal action used to separate the massecuite into raw sugar crystals 
and Polasses is done in revolving PacKines called centrifugals� $ centrifugal PacKine 
Kas a cylindrical EasNet suspended on a spindle� ZitK perforated sides lined ZitK Zire 
clotK� inside ZKicK are Petal sKeets containing 4�� to ��� perforations per sTuare incK� 
7Ke EasNet revolves at speeds froP ����� to ����� RP0� 7Ke raZ sugar is retained in 
tKe centrifuge EasNet Eecause tKe perforated lining retains tKe sugar crystals� 7Ke PotKer 
liTuor� or Polasses� passes tKrougK tKe lining �due to tKe centrifugal force e[erted�� 
7Ke final Polasses �blackstrap molasses� containing sucrose� reducing sugars� organic 
nonsugars� asK� and Zater� is sent to large storage tanNs� 

2nce tKe sugar is centrifuged� it is ³cut doZn´ and sent to a granulator for drying� ,n soPe 
countries� sugarcane is processed in sPall factories ZitKout tKe use of centrifuges� and a 
darN�EroZn product �noncentrifugal sugar� is produced� Centrifugal sugar is produced in 
Pore tKan �� countries ZKile noncentrifugal sugar in aEout tZenty countries� 

 Drying, Grading and Packing 
7Ke separated ZKite sugar crystals discKarged froP tKe centrifuges still contain up to �� 
Poisture� 7Kis is rePoved Ey passing tKe sugar into a dryer� tKrougK ZKicK filtered� Keated 
air given Ey radiators is passed�  

7Ke Poisture level of tKe sugar is reduced to aEout ������ )luidi]ed Eed dryers are used 
for sugar drying� +ot air is used for drying tKe refined sugar in a cross current ÀoZ in 
Àuidi]ed Eed dryers� Sugar after drying is cooled � $nd tKen is sent to Elevator  and *rader� 

$fter  grading tKe finisKed refined sugar is sent to Eins prior to pacNaging�  

7Kis sugar is tKen pacNed according to tKe grades i�e� R� is NnoZn as tKe e[tra ZKite 
sugar� ,t is pacNed in douEle polytKene plastic Eags� :Kile R� and R3 siPple Eags Kaving 
ZeigKt of 5�Ng� $ll tKis process is done in Bagging +ouse� $fter tKe pacNing in sugar Eags� 
sugar is stored in *o�doZns�
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 Quality Control 
0ill sanitation is an iPportant factor in Tuality control Peasures� Bacteriologists Kave 
sKoZn tKat a sPall aPount of sour Eagasse can infect tKe ZKole streaP of ZarP Muice 
ÀoZing over it� 0odern Pills Kave self�cleaning trougKs ZitK a slope designed in sucK a 
Zay tKat Eagasse does not Kold up Eut ÀoZs out ZitK tKe Muice streaP� Strict Peasures are 
taken for insect and pest controls. 

Because cane spoils relatively TuicNly� great steps Kave Eeen taNen to autoPate tKe 
PetKods of transportation and get tKe cane to tKe Pills as TuicNly as possiEle� 0aintaining 
tKe KigK Tuality of tKe end�product Peans storing EroZn and yelloZ refined sugars �ZKicK 
contain tZo percent to five percent Poisture� in a cool and relatively Poist atPospKere� so 
tKat tKey continue to retain tKeir Poisture and do not EecoPe Kard� 

0ost granulated sugars coPply ZitK standards estaElisKed Ey tKe 1ational )ood Processors 
$ssociation and tKe pKarPaceutical industry �8�S� PKarPacopeia� 1ational )orPulary�� 

 Sugarcane Processing
Sugarcane processing is focussed on tKe production of cane sugar �sucrose� froP 
sugarcane� 2tKer products of tKe processing include Eagasse� Polasses� and filtercaNe� 
Bagasse� tKe residual Zoody fiEer of tKe cane� is used for several purposes� fuel for 
tKe Eoilers and liPe Nilns� production of nuPerous paper and paperEoard products and 
reconstituted panelEoard� agricultural PulcK� and as a raZ Paterial for production of 
cKePicals� Bagasse and Eagasse residue are priParily used as a fuel source for tKe 
Eoilers in tKe generation of process steaP� 7Kus� Eagasse is a reneZaEle resource� 'ried 
filtercaNe is used as an aniPal feed supplePent� fertili]er� and source of sugarcane Za[� 
0olasses is produced in tZo forPs� inediEle for KuPans �ElacNstrap� or as an ediEle 
syrup� BlacNstrap Polasses is used priParily as an aniPal feed additive Eut also is used 
to produce etKanol� coPpressed yeast� citric acid� and ruP� EdiEle Polasses syrups are 
often Elends ZitK Paple syrup� invert sugars� or corn syrup�

Sugarcane is produced and Karvested for tZo purposes� production of cane sugar and use 
as seed for suEseTuent plantings� ,n tKe 8nited States� sugarcane is produced� Karvested� 
and processed in four states� )lorida� /ouisiana� 7e[as� and +aZaii� Cane sugar is refined 
in eigKt states� )lorida� /ouisiana� 7e[as� +aZaii� California� 1eZ <orN� 0aryland� and 
*eorgia�

,n tKe folloZing sections� unrefined� or raZ sugar is referred to as ³cane sugar´� )olloZing 
refining� tKe sugar is called ³refined sugar´�

CKapter 4 Purification of -uice



4�A Synopsis of Production Process in Sugar Industry of Pakistan

 Sugarcane Production
+and cutting is tKe Post coPPon Karvesting PetKod tKrougKout tKe Zorld Eut soPe 
locations �e� g�� )lorida� /ouisiana and +aZaii� Kave used PecKanical Karvesters for 
several years� $fter cutting� tKe cane is loaded Ey Kand� PecKanical graE loaders� or 
continuous loaders� Cane is transported to tKe Pills using trailers� trucNs� railcars� or 
Earges� depending upon tKe relative location of tKe cane fields and tKe processing plants� 
:Ken tKe cane is cut� rapid deterioration of tKe cane Eegins� 7Kerefore� unliNe sugarEeets� 
sugarcane cannot Ee stored for later processing ZitKout e[cessive deterioration of tKe 
sucrose content. 

$ siPplified process ÀoZ diagraP for a typical cane sugar production plant is sKoZn in 

CKapter 4 Purification of -uice



43A Synopsis of Production Process in Sugar Industry of Pakistan

)igure � 	 �� 7Ke cane is received at tKe Pill and prepared for e[traction of tKe Muice� $t 
tKe Pill� tKe cane is PecKanically unloaded� placed in a large pile� and� prior to Pilling� 
tKe cane is cleaned� 7Ke Pilling process occurs in tZo steps� EreaNing tKe Kard structure 
of tKe cane and grinding tKe cane� BreaNing tKe cane uses revolving Nnives� sKredders� 
crusKers� or a coPEination of tKese processes� )or tKe grinding� or Pilling� of tKe crusKed 
cane� Pultiple sets of tKree�roller Pills are Post coPPonly used altKougK soPe Pills 
consist of four� five� or si[ rollers in Pultiple sets� Conveyors transport tKe crusKed cane 
from one mill to the next.

,PEiEition is tKe process in ZKicK Zater or Muice is applied to tKe crusKed cane to enKance 
tKe e[traction of tKe Muice at tKe ne[t Pill� ,n iPEiEition� Zater or Muice froP otKer processing 
areas is introduced into tKe last Pill and transferred froP Pill to Pill toZards tKe first tZo 
Pills ZKile tKe crusKed cane travels froP tKe first to tKe last Pill� 7Ke crusKed cane e[iting 
tKe last Pill is called Eagasse� 7Ke Muice froP tKe Pills is strained to rePove large particles 
and tKen clarified� ,n raZ sugar production� clarification is done alPost e[clusively ZitK 
Keat and liPe �as PilN of liPe or liPe saccKarate�

SPall Tuantities of soluEle pKospKate also Pay Ee added� 7Ke liPe is added to neutrali]e 
tKe organic acids� and tKe tePperature of tKe Muice raised to aEout 95EC ����E)�� $ Keavy 
precipitate forPs ZKicK is separated froP tKe Muice in tKe clarifier� 7Ke insoluEle particulate 
Pass� called ³Pud´� is separated froP tKe liPed Muice Ey gravity or centrifuge� Clarified 
Muice goes to tKe evaporators ZitKout additional treatPent� 7Ke Pud is filtered and tKe 
filtercaNe is ZasKed ZitK Zater�

Evaporation is perforPed in tZo stages� initially in an evaporator station to concentrate tKe 
Muice and tKen in vacuuP pans to crystalli]e tKe sugar� 7Ke clarified Muice is passed tKrougK 
Keat e[cKangers to preKeat tKe Muice and tKen to tKe evaporator stations� Evaporator 
stations consist of a series of evaporators� terPed Pultiple�effect evaporators� typically a 
series of five evaporators� SteaP froP large Eoilers is used to Keat tKe first evaporator� 
and tKe steaP froP tKe Zater evaporated in tKe first evaporator is used to Keat tKe second 
evaporator� 7Kis Keat transfer process continues tKrougK tKe five evaporators and as tKe 
tePperature decreases �due to Keat loss� froP evaporator to evaporator� tKe pressure inside 
eacK evaporator also decreases ZKicK alloZs tKe Muice to Eoil at tKe loZer tePperatures in 
tKe suEseTuent evaporator� SoPe steaP is released froP tKe first tKree evaporators� and 
this steam is used in various process heaters in the plant. The evaporator station in cane 
sugar Panufacture typically produces a syrup ZitK aEout �5 percent solids and 35 percent 
Zater� )olloZing evaporation� tKe syrup is clarified Ey adding liPe� pKospKoric acid� and a 
polyPer Àocculent� aerated� and filtered in tKe clarifier� )roP tKe clarifier� tKe syrup goes 
to tKe vacuuP pans for crystalli]ation�

Crystalli]ation of tKe sugar starts in tKe vacuuP pans� ZKose function is to produce sugar 
crystals froP tKe syrup� ,n tKe pan Eoiling process� tKe syrup is evaporated until it reacKes 
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tKe supersaturation stage� $t tKis point� tKe crystalli]ation process is initiated Ey ³seeding´ 
or ³sKocNing´ tKe solution� :Ken tKe voluPe of tKe Pi[ture of liTuor and crystals� NnoZn as 
Passecuite� reacKes tKe capacity of tKe pan� tKe evaporation is alloZed to proceed until tKe 
final Passecuite is forPed� $t tKis point� tKe contents of tKe vacuuP pans �called ³striNe´� 
are discKarged to tKe crystalli]er� ZKose function is to Pa[iPi]e tKe sugar crystal rePoval 
froP tKe Passecuite� SoPe Pills seed tKe vacuuP pans ZitK isopropyl alcoKol and ground 
sugar �or otKer siPilar seeding agent� ratKer tKan ZitK crystals froP tKe process� )roP 
tKe crystalli]er� tKe Passecuite �$ Passecuite� is transferred to KigK�speed centrifugal 
PacKines �centrifugals�� in ZKicK tKe PotKer liTuor �terPed ³Polasses´� is centrifuged to 
tKe outer sKell and tKe crystals rePain in tKe inner centrifugal EasNet� 7Ke crystals are 
washed with water and the wash water centrifuged from the crystals.

7Ke liTuor �$ Polasses� froP tKe first centrifugal is returned to a vacuuP pan and reEoiled 
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to yield a second Passecuite �B Passecuite�� tKat in turn yields a second EatcK of crystals� 
7Ke B Passecuite is transferred to tKe crystalli]er and tKen to tKe centrifugal� and tKe raZ 
sugar is separated froP tKe Polasses� 7Kis raZ sugar is coPEined ZitK tKe first crop of 
crystals� 7Ke Polasses froP tKe second Eoiling �B Polasses� is of PucK loZer purity tKan 
tKe first Polasses� ,t is reEoiled to forP a loZ grade Passecuite �C Passecuite�� ZKicK 
goes to a crystalli]er and tKen to a centrifugal� 7Kis loZ�grade cane sugar is Pingled 
ZitK syrup and is soPetiPes used in tKe vacuuP pans as a ³seeding´ solution� 7Ke final 
Polasses froP tKe tKird stage �ElacNstrap Polasses� is a Keavy� viscous Paterial used 
priParily as a supplePent in cattle feed� 7Ke cane sugar froP tKe coPEined $ and B 
Passecuites is dried in Àuidi]ed Eed or spouted Eed driers and cooled� $fter cooling� tKe 
cane sugar is transferred to pacNing Eins and tKen sent to EulN storage� Cane sugar is tKen 
generally EulN loaded to trucNs� railcars� or Earges�

 5efineG 6uJar ProGuction
$ siPplified process ÀoZ diagraP for refined sugar production is sKoZn in )igure � 	 �� 
Cane sugar is refined eitKer at tKe saPe location ZKere it Zas produced as part of an 
integrated facility or at separate raZ sugar refineries� 7Ke initial step in cane sugar refining 
is ZasKing tKe sugar� called affination� ZitK ZarP� alPost saturated syrup to loosen tKe 
Polasses filP� 7Kis is folloZed Ey separation of tKe crystals froP tKe syrup in a centrifugal 
and washing of the separated crystals with hot water or a high purity sweetwater. If the 
refinery is part of tKe cane sugar production facility� tKe cane sugar Pay Ee ZasKed Pore 
Keavily in previous steps and tKe affination step oPitted� 7Ke ZasKed raZ sugar is sent 
to a prePelter and tKen to a Pelter� ZKere it is Pi[ed ZitK KigK�purity sZeetZaters froP 
otKer refinery steps and is steaP Keated� 7Ke resultant syrup is passed tKrougK a screen 
to rePove any particulate in tKe syrup and sent to tKe clarification step� 7Ke syrup froP 
tKe crystal ZasKing� called affination syrup� is transferred to a rePelt processing station or 
reused in tKe raZ sugar ZasKing step� ,n tKe rePelt station� tKe syrup voluPe is reduced to 
forP tKe Passecuite� and tKe sugar crystals are separated froP tKe syrup� 7Ke separated 
liTuor is ElacNstrap Polasses� 7Ke sugar crystals are sent to a Pelter and tKen to tKe 
clarification step� 7Zo clarification PetKods are coPPonly used� pressure filtration and 
cKePical treatPent� cKePical clarification is tKe preferred PetKod� 7Zo cKePical PetKods 
are coPPonly used� pKospKatation and carEonation� EotK processes reTuire tKe addition 
of liPe� 7Ke pKospKatation uses pKospKoric acid� liPe �as liPe sucrate to increase 
soluEility�� and polyacrylaPide Àocculent to produce a calciuP pKospKate Àoc� $ir Àotation 
is usually used to separate tKe Àoc froP tKe liTuor and tKe Àoc sNiPPed froP tKe liTuor 
surface� CarEonation consists of adding liPe to tKe raZ Pelter liTuid and tKen EuEEling 
carEon dio[ide �C2�� tKrougK tKe liTuor to produce a calciuP carEonate precipitate� 7Ke 
source of C2� is Eoiler Àue gas� ZKicK contains aEout �� percent C2� Ey voluPe� 7Ke 
clarifier systePs yield eitKer presscaNes� Puds� or scuPs ZKicK are treated to rePove 
entrapped sugar� and tKen sent to disposal�
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7Ke ne[t step is decolori]ation� ZKicK rePoves soluEle iPpurities Ey adsorption� 7Ke tZo 
Post coPPon adsorEents are granular activated carEon and Eone cKar� Panufactured 
froP degreased cattle Eones� PoZdered carEon and syntKetic resins are less coPPonly 
used� Bone cKar or activated carEon are used in eitKer fi[ed or Poving Eed systePs� 
Spent adsorEent is rePoved froP tKe Eed� regenerated� and stored for reuse� 

7Ke decolori]ed sugar liTuor is sent to Keaters �at soPe refineries�� folloZed Ey Pultiple�
effect evaporators� and tKen to tKe vacuuP pans� tKis is tKe saPe seTuence used in cane 
sugar Panufacture� Basic operation of tKe evaporators and vacuuP pans is tKe saPe as 
for cane sugar� 7Ke sugar liTuor froP tKe evaporators �tKicN Muice� is transferred to tKe 
vacuuP pans to furtKer reduce tKe liTuor voluPe and forP tKe Passecuite� ,n refined 
sugar production� tKe Post coPPon Eoiling systeP is tKe four�striNe systeP� :Ken tKe 
liTuor in tKe pans Kas reacKed tKe desired level of supersaturation� tKe liTuor is ³seeded´ 
to initiate forPation of sugar crystals� $t tKis point� tKe striNe is discKarged to a Pi[er and 
tKen to tKe centrifugal� ,n tKe centrifugal� tKe ZKite sugar is retained in tKe inner EasNet 
and the liquor centrifuged to the outer shell. The sugar liquor is returned to a vacuum 
pan for furtKer voluPe reduction and ZKite or EroZn sugar production� 7Ke ZKite sugar 
is ZasKed one tiPe in tKe centrifugal� tKe separated ZasK Zater� containing liTuor and 
dissolved sugar� is returned to tKe vacuuP pans� 7Ke Poist sugar froP tKe centrifugals 
contains aEout � percent Zater Ey ZeigKt�

7o produce refined granulated sugar� ZKite sugar is transported Ey conveyors and EucNet 
elevators to tKe sugar dryers� 7Ke Post coPPon sugar dryer is tKe granulator� ZKicK 
consists of tZo druPs in series� 2ne druP dries tKe sugar and tKe otKer cools tKe dried 
sugar crystals� 'ryer druPs typically operate at a tePperature of aEout ���EC ��3�E)�� 
)luidi]ed Eed dryers�coolers are used at soPe facilities in place of tKe conventional rotary 
druP granulators� )roP tKe granulators� tKe dried ZKite sugar crystals are PecKanically 
screened Ey particle si]e using a sloping� gyrating Zire PesK screen or perforated plate� 
$fter screening� tKe finisKed� refined granulated sugar is sent to conditioning Eins� and 
tKen to storage Eins prior to pacNaging or EulN loadout� $lPost all pacNaged sugar uses 
eitKer PultiZall paper containers� cardEoard cartons� or polyetKylene Eags� EulN loadout is 
tKe loadout of tKe sugar to specially designed EulN Kopper cars or tanN trucNs�

,n addition to granulated sugar� otKer coPPon refined sugar products include confectioners 
�poZdered� sugar� EroZn sugar� liTuid sugar� and ediEle Polasses� 7Kere are aEout si[ 
other less common sugar products. 

 Emissions and Controls
Particulate Patter �P0�� coPEustion products� and volatile organic coPpounds �92C� are 
tKe priPary pollutants ePitted froP tKe sugarcane processing industry� CoPEustion products 
include nitrogen o[ides �12[�� carEon Pono[ide �C2�� C2�� and sulfur o[ides �S2[�� 
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Potential ePission sources include tKe sugar granulators� sugar conveying and pacNaging 
eTuipPent� EulN loadout operations� Eoilers� granular carEon and cKar regeneration Nilns� 
regenerated adsorEent transport systePs� liPe Nilns and Kandling eTuipPent �at soPe 
facilities�� carEonation tanNs� Pulti�effect evaporator stations� and vacuuP Eoiling pans� 
Potential ePissions froP liPe Nilns and Eoilers are addressed in $P�4� Section ����5 �/iPe 
0anufacturing� and Sections ��� tKrougK ��4 and ��� �CoPEustion�� respectively� and are 
not included in tKis discussion� Potential sources of P0 ePissions include tKe granular 
carEon and cKar regeneration Nilns� regenerated adsorEent transporting systePs� sugar 
granulators� granulated sugar transport systePs� and sugar pacNaging operations� 7Ke 
Pulti�effect evaporators and vacuuP Eoiling pans are a potential source of 92C ePissions 
froP tKe Muice� +oZever� only tKe first tKree of five evaporators �in a typical five�stage 
evaporator� release e[Kaust gases and tKe gases are used as a Keat source for various 
process Keaters Eefore release to tKe atPospKere� EPissions froP tKe carEonation tanNs 
are priParily Zater vapor Eut Pay contain sPall Tuantities of 92C and Pay also include 
C2� and otKer coPEustion gases froP tKe Eoilers� 

7Ke e[Kaust froP granulators typically is vented to cyclones to rePove large P0 and is 
tKen passed tKrougK a Zet cyclone systeP �e� g�� Rotoclone� to rePove sPaller particles� 
)aEric filters are soPetiPes used to control P0 ePissions froP sugar Kandling operations 
and froP Àuidi]ed Eed drying and cooling systePs� Particulate Patter ePissions froP 
Eoilers typically are controlled ZitK cyclones� :et scruEEers are soPetiPes used as 
priPary or secondary control devices for Eoilers� SoPe natural gas�fired Eoilers are not 
eTuipped ZitK controls� EPissions froP tKe carEonation tanNs� evaporators� and vacuuP 
Eoiling typically are not controlled�

7Zo ePission test reports Zere identified for sugarcane processing� BotK tests Zere 
conducted at sugar refineries� 7Ke first test report docuPents testing of a sugar granulator 
tKat is controlled Ey a Rotoclone Zet cyclone systeP� 7Ke average filteraEle P0 ePission 
factor for tKe granulator �SCC 3������5�3�� is ���95 lE�ton� ,n $P�4� Section 9�������� 
SugarEeet Processing� tKe filteraEle P0 ePission factor for a granulator eTuipped ZitK a 
Rotoclone control Zas ����4 lE�ton� Because tKe granulators in cane sugar and Eeet sugar 
production are e[pected to Ee siPilar� it is not surprising tKat tKe tZo ePission factors are 
coPparaEle� 7Ke second test report includes PeasurePents of filteraEle P0 ePissions 
at tKe outlet of a gravity collector tKat controls P0 ePissions froP a Eone cKar conveyor 
transfer point �SCC 3������5����� 7Ke average ePission factor for tKis test is ���� lE�ton 
of char transferred.

7Ke use of ePission factors Eased on a single test is not recoPPended� ,f necessary� tKe 
average filteraEle P0 ePission factors can Ee used� Eut Zould Ee rated E�
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 Introduction

What is a Boiler? 
,t is a device for Keating Zater or generating steaP aEove atPospKeric pressure� $ll Eoilers 
consist of a separate coPpartPent ZKere tKe fuel is Eurned and a coPpartPent ZKere 
Zater can Ee evaporated into steaP� 

Types of Boilers 
Water Tube Boiler 
,n Zater tuEe Boiler a nuPEer of Zater tuEes are arranged in and around tKe furnace� 
:ater circulates in tKe tuEes and outside is tKe fire�

7Kis type generally gives KigK steaP production rates� Eut less storage capacity� Zater tuEe 
Eoilers are also capaEle of KigK efficiencies and can generate saturated or superKeated 
steaP� 7Ke aEility of Zater tuEe Eoilers to generate superKeated steaP PaNes tKese 
Eoilers particularly attractive in applications tKat reTuire dry� KigK�pressure� KigK�energy 
steaP� including steaP turEine poZer generation�

Fire Tube Boiler 
,n fire 7uEe Boiler 7Kere is a fire in tKe tuEes and Zater is present outside tKe tuEes in tKe 
Eig vessel or cylindrical druP� )ire�tuEe Eoilers usually Kave a coPparatively loZ rate of 
steaP production� Eut KigK steaP storage capacity� 

 Boiler Water Treatment

Origin of the problem 
Scaling
7otal Kardness in tKe Zater if not properly rePoved Zill cause scale forPation� $ layer of 
scale on tKe Petal surface of tKe Eoiler Zill act as an insulator and reduce tKe rate of Keat 
transfer froP Kot ]one to Zater� $ layer of scale as tKicN as tKe surface of tKe Eoiler Zill 
reduce Eoiler efficiency Ey soPe ���� Scaling results in 

�	 0ore fuel Zill Ee used to Paintain Eoiler output at acceptaEle level� 
�	 Since Keat transfer is retarded tKe Petal EecoPes Kotter to a point ZKere it deforPs 

and even rapture with disastrous results. 

Corrosion
7Ke Post coPPon source of corrosion in Eoiler systePs is dissolved gas� 
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o[ygen� carEon dio[ide and aPPonia� 2f tKese� o[ygen is tKe Post aggressive� 7Ke 
iPportance of eliPinating o[ygen as a source of pitting and iron deposition cannot Ee over�
ePpKasi]ed� Even sPall concentrations of tKis gas can cause serious corrosion proElePs� 

Water Treatment Plant 
7Kis is tKe plant ZKere Zater is purified froP unZanted particles ZKicK PaNe tKe 
consuPption of oil less in furnace for Eurning Zater� ,t consist of tZo sections 

	 a� Reverse 2sPosis Plant �R�2� Plant� 
	 E� 'ePinerali]ation Plant �'�0� Plant� 

Water Demineralization Plant
$ 'ePinerali]ation Plant consists of tZo pressure vessels containing cation and anion 
e[cKange resins� 9arious types of ion e[cKange resins can Ee used for EotK tKe cation 
and tKe anion process� depending on tKe type of iPpurities in tKe Zater and ZKat tKe final 
Zater is used for� 7ypically� tKe cation resin operates in tKe Kydrogen cycle� 7Ke cat ions in 
tKe Zater �i�e� calciuP� PagnesiuP and sodiuP� pass tKrougK tKe cation e[cKange resin 
where they are chemically exchanged for hydrogen ions. 

7Ke Zater tKen passes tKrougK tKe anion e[cKange resin ZKere tKe anions �i�e� cKloride� 
sulpKate� nitrate and EicarEonate� are cKePically e[cKanged for Kydro[ide ions� 7Ke final 
Zater froP tKis process consists essentially of Kydrogen ions and Kydro[ide ions� ZKicK is 
the chemical composition of pure water. 

SiPple dePineralisation plant consist of CoPposite resin vessels ZitK cKarge of strong 
cation and anion resin; control-panel encompassing a conductivity measurement and 
alarPs� etc� acid and caustic inMection facility froP EulN� sePi�EulN or carEoy containers� 
7Kis plant also Kas tKe saPe purpose as R�2� Plant Eut its total capacity is 45 tons per 
hour. 

7Kere are 3 sPall tanNs series and 3 larger tanNs series tKrougK ZKicK raZ Zater passes 
for treatPent� EacK first tanN �sPall and large� contains +ydrocKloric $cid �+Cl�� EacK �nd 
tanN �sPall and large� contains 1a2+� $fter tKat Zater passes tKrougK 3rd tanN of eacK 
series froP  ZKere it is sent out to condensate storage plant� EacK 3rd tanN contains EotK 
+Cl and 1a2+� :ater treating capacity of sPall tanN series is �5 tons per Kour and tKat of 
large tanN series is 3� tons per Kour ZKicK PaNes a total of 45 tons per Kour� :ater froP 
:ater 7reatPent Plant is sent to Condensate Storage Plant� 

RO Reverse Osmosis Plant
Reverse osPosis plants Kave at tKeir Keart a PePErane tKat� if daPaged� reduces output� 
increases costs and gives poor Zater Tuality� So it is iPportant to Neep it clean and 
operating efficiently�
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0ost reverse osPosis PePEranes are forPed froP KolloZ fiEer or tKin filP coPposite 
sKeets ZitK tKe PePErane alloZing passage of pure Zater and reMecting tKe dissolved 
solids contained in tKe Zater� $s Zater passes along tKe PePErane surface tKe solids 
concentration increases and soPe sparingly soluEle salts start to e[ceed tKeir soluEility 
and precipitate� :Ken precipitated onto tKe PePErane surface tKis causes fouling tKat 
may reduce output and increase product water conductivity. The worst of these solids 
Eeing calciuP carEonate and calciuP sulpKate and so tKe prevention of tKeir precipitation 
is vital if tKe PePErane is to function efficiently� 

RaZ Zater coPes in R�2� Plant ZKicK is first treated ZitK Caustic Soda �1a2+� and 
SulpKuric $cid �+�S24� and tKen passed tKrougK a filter Kaving �� filters of 5 Picron type� 
$fter tKat it is passed tKrougK five PePErane systePs �)irst it enters in tKree of tKeP and 
tKen after tKat in tKe rest tZo of tKeP�� Kaving eacK � PePEranes� :ater is also ÀusKed 
ZitK SodiuP BiSulpKate during tKis process ZitK a �� � recovery of Zater� 

7Ken tKe Zater is sent to condensate storage plant� 7Ke capacity of R�2� Plant is 3� tons 
per Kour� R2 0ePErane $ntiscalant Effective PePErane $ntiscalant sKould Ee�
	 ��� Safe to use and safe to Kandle       ��� *ood scale

 Steam Generation

Properties of Steam
,n sugar Pills steaP is used for EotK poZer generation and as source of Keat in process 
operation� SoPe of tKe fundaPental properties of steaP ZKicK govern its use for generation 
of poZer and for Keating as Zell as Eoiling in process are�

1.	 +igK pressure and tePperatures of steaP are desiraEle for generating poZer�
2.	 /oZ pressure steaP is reTuired in process operation�
3.	 /atent Keat of steaP increases as pressure is reduced� 

+igK pressure steaP froP Eoiler is fed to priPe Povers for soPe units liNe Pills as also to 
tKe poZer generating turEines and tKe e[Kaust steaP froP tKese priPe Povers is utilised 
for process operations� ,n Podern plants tKis e[Kaust steaP supplies ���9�� of tKe needs 
of Eoiling Kouse� :ater is transforPed into vapour pKase Ey e[ternal supply of Keat froP 
fuels and the heat supplied performs the function in three ways:

1.	 *ives sensiEle Keat for raising tKe Zater tePperature to Eoiling point�
2.	 Provides latent Keat for forPation of vapour pKase for transforPing Zater at Eoiling 

temperature into steam.
3.	 Super Keating tKe steaP Eeyond tKat corresponding to saturation tePperature 

of steam.
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Thus saturated steam is in complete vapour phase when it is free from water and the dryness 
fraction indicates tKe Zater content of tKe steaP as for instance dryness fraction�of ��95 
indicates 5� Zater content of steaP� 7Ke superKeated steaP is at a KigKer tePperature 
tKan tKe saturated steaP of tKe saPe pressure and is aEsolutely essential for turEines as 
it is moisture free and has higher heat content. In modern factories the common practice is 
to generate steaP at �� Kg�cP� pressure ZitK a degree of superKeat of ������C i�e� at a 
tePperature of around 3���C� 

Recent trends favour installation of Eoilers generating steaP at 3� or 45 Kg�cP� pressure 
and superKeat of aEout �5��C since KigK pressures are conducive for KigKer poZer 
generation� 7Ke e[Kaust steaP froP tKe priPe Povers is of aEout ��� to � Kg�cP� and 
is entirely used for Keating and Eoiling in tKe process� /ive steaP is used in tZo Zays in 
sugar mill:

1.	 for driving turEines or engines 
2.	 directly for process at reduced pressure to make up for the shortage of exhaust and 

also at centrifugal station and for sulphur  furnace. 

7Ke live steaP directly used in process is tKe Eoiler KigK pressure steaP passed tKrougK 
reducing station for reducing pressure to 5 Kg�cP�� ,n tKis Zay tKe steaP generation in 
sugar Pill serves tZo fold oEMectives of�

1.	 generating power for machinery operation and 
2.	 providing heat energy for the process of sugar factory.

 Ash Dust Collector Disposal System 
,t collects tKe dust and poisonous particles froP tKe e[it Àu gases� 7Ke gases ZKicK are 
left over the complete process of steam generation are full of poisonous particles and dust 
as Zell� 7Kese gases cannot Ee alloZed to pass in tKe atPospKere as sucK so Ze Kave 
to treat tKeP for tKe rePoval of tKese poisonous particles of a Eoiler called 'ust Collector� 

Working of Dust Collector 
7Ke Àu gases froP tKe tKird pass of tKe Eoiler coPe into a first portion ZKere tKe Elades 
are arranged in a seTuence� tKe gases striNe tKese Elades and at tKat tiPe Keavy particles 
settle doZn and tKe rePaining gases ÀoZ to tKe �nd portion ZKicK is called Cyclone� 

)lu gases first striNe to tKe circular portion of tKe cyclone ZKere tKe Elades are arranged 
ZKen tKe Àu gasses striNe tKe Elades tKe Keavy particles settle doZn and tKe rePaining 
gases again go upZard in tKe pipe ZKere a circular Elade is circulating at a very KigK speed 
creating the swirling action due to which heavy particles settle down and remaining almost 
non dangerous gases ÀoZ to tKe ,�'� fan ZKicK let tKeP go outside in atPospKere� 
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Rotary Valve 
7Ke Pain part of dust collector is tKe rotary valve� ,n tKis valve tKere are Pany Elades 
Kaving no gap EetZeen tKe Elade and Eody of valve� 7Kese Elades rotate at a very KigK 
speed due to which vacuum is produced which is enough to capture the dust particles. 

Rotary Screen 
$sK froP tKe rotary valve coPes into tKe rotary screen ZKicK tKen tKroZs tKe asK into asK 
container� ,t contains Pany Elades ZKicK rotate and lead tKe asK to tKe container� 
7Ke detailed picture of :ater�tuEe steaP Eoiler ZitK tZo druPs is given EeloZ�

Smoke uptake

)olloZing are tKe instruPents used for sPoNe uptaNe�

1. Economizer: $ Keat e[cKanger tKat transfers Keat froP Boiler )lue *ases to Boiler 
)eedZater�  

2. Steam outlet: Saturated steaP froP tKe SteaP 'ruP to tKe Super Keater� 

3.  Cyclone: $ device inside tKe steaP druP tKat is used to prevent Zater and solids froP 
passing over with the steam.  

4. Stay tube: )or super Keater 

5. Stays: )or super Keater tuEes  

6. Superheated steam outlet

7. Super heater: $ EanN of tuEes� in tKe e[Kaust gas duct after tKe Eoiler� used to Keat tKe 
steaP aEove tKe saturation tePperature�  

8. Super heater Headers: 'istriEution and collecting Eo[es for tKe super Keater tuEes�  

9. Water drum

10. Burner

11. Water wall Header: 'istriEution Eo[ for Zater Zall and doZn coPers�  

12. Foting

13. Water wall: 7uEes Zelded togetKer to forP a Zall�  
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14. Back side water wall

15. Boiler hood

16. Water wall Header: Collecting Eo[ for Zater Zall and risers�  

17. Riser: 7uEes in ZKicK steaP is generated due to KigK convection or radiant Keat� 7Ke 
Zater�steaP ePulsion rises in tKese tuEes toZard tKe steaP druP�  

18. Down comer: $ tuEe tKrougK ZKicK Zater ÀoZs doZnZard� 7Kese tuEes are norPally 
not Keated� and tKe Eoiler Zater goes tKrougK tKeP to supply tKe generating tuEes�  

19. Steam drum: Separates tKe steaP froP tKe Zater�  

20. Economizer Header: 'istriEution Eo[ for tKe econoPi]er tuEes�  

 .e\ factorV for %oiOer (fficienc\ CaOcuOationV 
)olloZing are tKe Ney factors to calculate efficiency of Eoilers�

1.	 )lue gas tePperature �StacN tePperature�  
2.	 )uel specification  
3.	 E[cess air  
4.	 $PEient air tePperature  
5.	 Radiation and convection losses.  
6.	 )lue *as 7ePperature  
7.	 7Kis process of conduction EetZeen a solid surface and a Poving liTuid or gas is 

called convection. 
8.	 +igK Eoiler efficiency is tKe result of specific design criteria� including 
9.	 1uPEer of Eoiler passes  
10.	 Burner � Eoiler coPpatiEility  
11.	 RepeataEle air�fuel control  
12.	 +eating surface  
13.	 Pressure vessel design  
14.	 Boiler efficiency calculations tKat are accurate and representative of actual Eoiler 

fuel usage reTuire tKe use of proven and verified data� including�  
15.	 Proven stack temperature  
16.	 $ccurate fuel specification  
17.	 $ctual operating e[cess air levels  
18.	 Proper aPEient air tePperature  
19.	 Proper radiation 	 convection losses�
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 Injection Water Cooling
7Ke ZarP Zater froP tKe condensers needs to Ee cooled to tKe loZest practical tePperature 
Eefore Eeing re�used� 7Ke cooling process is carried out in cooling toZers or spray ponds 
after ZKicK tKe Zater is puPped EacN to tKe condensers� ,n cooling toZers or spray ponds 
tKe e[cKange of Keat EetZeen tKe ZarP Zater and aPEient air is Ey�

��	 Conduction EetZeen tKe fine droplets of Zater and tKe surrounding air
��	 Evaporative cooling� ZKicK is Ey far tKe Post effective factor�

7Ke efficiency of tKe systeP is Painly dependent on tKe relative KuPidity of tKe air� 7Ke 
efficiency sKould Ee EetZeen 5�� and ���� ��� Eeing a satisfactory average� and tKe 
efficiency can Ee calculated froP

Ș   �7K � 7c� � �7K�7ZE�
where

�	 ³Ș´ is tKe efficiency of tKe systeP
�	 ³7K´ is tKe tePperature of ZarP Zater entering tKe systeP� �C
�	 ³7c´ is tKe tePperature of cooled Zater leaving tKe systeP� �C
�	 ³7ZE´ is tKe tePperature of Zet EulE� �C

$n approacK tePperature of EetZeen ��C and ���C is possiEle� $pproacK tePperature is 
defined as
	 7app   7c � 7ZE

 Spray Ponds

Capacity
Two criteria are involved namely
�	 deptK and
�	 surface area

Depth
7Kis Kas virtually no inÀuence on tKe cooling 
of tKe Zater� $n average deptK of � Petre 
sKould Ee adeTuate provided tKere is sufficient 
Zater to fill tKe ÀuPes� seal Zells and Àood 
the injection and export pump suctions at the 
starting up of tKe plant� 7Kere is no advantage in e[ceeding a deptK of � Petre� since tKe 
increase in tKe Pass of Zater in tKe circuit Kas only a negligiEle inÀuence on tKe cooling� 
2nly tKe surface area is iPportant�
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Area of the Pond
7Ke area of tKe pond is iPportant on account of tKe necessity of arranging tKe no]]les so 
tKat tKe curtains of Zater forPed Ey tKeP do not overlap or interfere ZitK eacK otKer� and 
so tKat air Pay circulate EetZeen tKe sprays� 7Ke area of tKe pond is deduced froP tKe 
Tuantity of Zater ZKicK it can treat per Kour per unit area of tKe pond� 7roPp suggests ��� 
lE�ft��K �5�5 Ng�P��K�� :eEre and RoEinson �5� lE�ft��K ��3� Ng�P��K�� 

  Min Max Avg
+aZaii �45 ��� �5�
4ueensland �33 ��� �5�

Table: Area of the Pond in lb/ft2/h

$Pong )rencK Panufacturing firPs� )ives /ille Eases its calculations on ��4 lE�ft��K ���� 
Ng�P��K�� :e consider tKat tKe Eest value to adopt is� �5� Ng�P��K

Spray Nozzles
7Ke Pain design features are tKat no]]les sKould�

1.	 deliver Zater in a cone� and
2.	 Ee of siPple design� easily disPantled ZitK no portion of sPaller cross�			 

section tKan tKe orifice�

4uantity of Zater delivered
This is calculated from
T   C�S ¥��g+�
ZKere�
�	 ³T´  is tKe capacity of no]]le in P3�s
�	 ³C´  is tKe coefficient of contraction� norPally ��5
�	 ³S´  is tKe cross�section area of orifice� P�
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�	 ³g´  is tKe acceleration due to gravity 9��� P�s�
�	 ³+´ is tKe pressure Kead of Zater   ��5P

1o]]les are Pounted on pipes called laterals at rigKt angles to tKe Pain puPp delivery 
line� /aterals decrease in si]e toZards tKe end�

Nozzles
7Kese are Eest grouped in a star pattern ZitK tKe folloZing diPensions given as guidelines�
1.	 ErancK diaPeter to star   5� PP
2.	 no]]le orifice diaPeter   4��3 PP
3.	 lengtK of ErancK to no]]le   ���� PP
4.	 distance EetZeen cluster centres   4 P

Spacing between pipes
/et�
1.	 a   spacing EetZeen laterals� P
2.	 E   spacing EetZeen no]]les� P
tKen aE   T��5�� in ZKicK T   output�no]]le� in Ng�K

Loss of water
1.	 Ey entrainPent 3�
2.	 Ey entrainPent and evaporation 5 � ��

Practical Considerations

)olloZing are tKe practical considerations�

��	 $ spray pond sKould Ee long and narroZ to iPprove tKe efficiency at tKe centre� Eut 
cost PigKt Ee proKiEitive�

��	 $ll laterals sKould Ee provided ZitK TuicN acting ÀusKing valves at tKeir ends� easily 
accessiEle�

3�	 PuPp suctions sKould Ee adeTuately protected froP ElocNage Ey tanN� Eagasse 
and otKer ÀotsaP� Easy access for cleaning screens Pust Ee provided�

4�	 7Ke arrangePent of no]]les Pay not alZays conforP to a star pattern as cost Zill 
Ee an iPportant consideration Eut efficiency PigKt suffer�

5�	 'ue to loss of Zater froP tKe pond� a fresK Zater PaNe up systeP operating on 
pond level is required.
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 Purity
7ecKnicians usually Peasure tKe purity �sucrose content� of sugar Ey polariPetry ² 
tKe PeasurePent of tKe rotation of plane�polari]ed ligKt Ey a solution of sugar� ,n past 
sulpKur dio[ide Zas EuEEled tKrougK tKe cane Muice Eefore evaporation to EleacK Pany 
colour iPpurities in to colourless� Sugar Zas EleacKed Ey tKis process Zas NnoZn as 
³S8/P+,7$7,21´�

,n PaNistan tKe sulpKitation process Kas Elurred off coPpletely froP tKe old Pills and 
tKe neZ tecKniTue of ³C$RB21$7,21´ is adopted ZKere sugar syrup is decolori]ed Ey 
filtration tKrougK a Eed of activated carEon�

)olloZing are tKe reTuirePents estaElisKed Ey tKe PaNistan Standard 4uality Control 
$utKority �PS4C$� for tKe production of ZKite sugar ps ��������� R� soPe of tKe specified 
liPits i�e� ,C80S$ is considered as un�necessarily KigKer side for doPestic consuPption� 
ZKicK is still to Ee considered Ey tKe sugar industry�

Anylysis for Refined Sugar and White Sugar 

Sr. Characteristics
Requirements

RemarksSpecification  
5efineG 6uJar

6pecification 
White Sugar

�� Polari]ation 0in� 99���s 99���s ,C80S$ *S��3�l

�� 0oisture �/oss on drying 3 
Kours at ,2S�C� ���� ���� ,C80S$ 

*S����3�,5

3� ,nvert Sugar� percent P�P� 
0a[� ���4 ���4 ,C80S$ *S���

4� $sK� percent P�P 0a[�  

  i� SulpKate $sK ���� ���� ,C80S$ 
*S,�3�4�������

  ii� Conductivity $sK ���4 ���4 ,C80S$ * S��3���

5� Solution Colour ,C80S$ 8nit 
0a[� �� �� ,C80S$ *S��3�9

6. SulpKur 'io[ide 0g � Ng� 0a[ ,5�� ,5�� ,C80S$ *S����33
�� Copper Pg�Ng� 0a[� ��� ��� ,C80S$ *S��3��9
8. $rsenic Pg�Ng� 0a[� ��� ��� ,C80S$ * S��3��5

9� /ead Pg�Ng� 0a[� ��� ��� ,C80S$ * S��l�3�
��

�P�S� ��������� R revised version still to Ee puElisKed Ey PS4C$�
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 Bagasse
Bagasse is tKe fiErous Patter tKat rePains after sugarcane or sorgKuP stalNs are crusKed 
to e[tract tKeir Muice� ,t is currently used as a Eiofuel and in tKe Panufacture of pulp and 
paper products and Euilding Paterials�

$gave Eagasse is a siPilar Paterial tKat consists of tKe tissue of tKe Elue agave after 
extraction of the sap.

Storage and composition
)or eacK �� tonnes of sugarcane crusKed� a sugar factory produces nearly 3 tonnes of 
Zet Eagasse� Since Eagasse is a Ey�product of tKe cane sugar industry� tKe Tuantity of 
production in each country is in line with the quantity of sugarcane produced.

7Ke KigK Poisture content of Eagasse� typically 4� to 5��� is detriPental to its use as a 
fuel� ,n general� Eagasse is stored prior to furtKer processing� )or electricity production� 
it is stored under Poist conditions� and tKe Pild e[otKerPic reaction tKat results froP 
tKe degradation of residual sugars dries tKe Eagasse pile sligKtly� )or paper and pulp 
production� it is norPally stored Zet in order to assist in rePoval of tKe sKort pitK fiEres� 
ZKicK iPpede tKe paperPaNing process� as Zell as to rePove any rePaining sugar�

$ typical cKePical analysis of Eagasse PigKt Ee �on a ZasKed and dried Easis��
 
	 Cellulose		  45±55� 
	 +ePicellulose		 ��±�5� 
	 /ignin			   ��±�4� 
	 $sK			   �±4� 
	 :a[es			  ���

	
Bagasse is an e[trePely inKoPogeneous Paterial coPprising around 3��4�� of ³pitK´ 
fiEre� ZKicK is derived froP tKe core of tKe plant and is Painly parencKyPa Paterial� and 
³East´� ³rind´� or ³steP´ fiEre� ZKicK coPprises tKe Ealance and is largely derived froP 
sclerencKyPa Paterial� 7Kese properties PaNe Eagasse particularly proElePatic for paper 
Panufacture and Kave Eeen tKe suEMect of a large Eody of literature�

+eaps of Eagasse� covered ZitK Elue plastic� outside of a sugar Pill ResearcK efforts Kave 
e[plored using Eagasse as a reneZaEle poZer generation source and for tKe production 
of Eio�Eased Paterials�

Fuel
Bagasse is often used as a priPary fuel source for sugar Pills� ZKen Eurned in Tuantity� it 
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produces sufficient Keat energy to supply all tKe needs of a typical sugar Pill� ZitK energy 
to spare� 7o tKis end� a secondary use for tKis Zaste product is in cogeneration� tKe use of 
a fuel source to provide EotK Keat energy� used in tKe Pill� and electricity� ZKicK is typically 
sold on to the consumer electricity grid.

7Ke resulting C2� ePissions are eTual to tKe aPount of C2� that the sugarcane plant 
aEsorEed froP tKe atPospKere during its groZing pKase� ZKicK PaNes tKe process of 
cogeneration greenKouse gas�neutra� ,n Pany countries �sucK as $ustralia�� sugar 
factories significantly contriEute µgreen¶ poZer to tKe electricity supply� )or e[aPple� )lorida 
Crystals Corporation� one of $Perica¶s largest sugar coPpanies� oZns and operates tKe 
largest EioPass poZer plant in 1ortK $Perica� 7Ke �4� 0: facility uses Eagasse and 
urEan Zood Zaste as fuel to generate enougK energy to poZer its large Pilling and refining 
operations as Zell as supply enougK reneZaEle electricity for nearly ������ KoPes�

EtKanol produced froP tKe sugar in sugarcane is a popular fuel in Bra]il� 7Ke cellulose�ricK 
Eagasse is Eeing Zidely investigated for its potential for producing coPPercial Tuantities 
of cellulosic etKanol� )or e[aPple� 9ereniuP Corporation is Euilding a cellulosic etKanol 
plant Eased on cellulosic Ey�products liNe Eagasse in -ennings� /ouisiana�Bagasse is 
often used as a priPary fuel source for sugar Pills� ZKen Eurned in Tuantity� it produces 
sufficient Keat energy to supply all tKe needs of a typical sugar Pill� ZitK energy to spare�

Paper
0ain articOe� 6oGa puOpinJ
$round 5±��� of paper production ZorldZide is produced froP agricultural crops� valuing 
agricultural paper production at EetZeen �5 and �� Eillion� 2ne of tKe Post notaEle of 
tKese is Eagasse� Paper production is tKe second�largest revenue streaP froP Eagasse� 
tKe largest is electricity cogeneration� 8sing tKe Ey�products of agricultural crops for paper 
production� ratKer tKan Zood� does offset coPPercial forestry practices� 7Kis is Eelieved 
Eeneficial Eecause tKe conversion of tKe rainforest to coPPercial tree stocN and coPPon 
forestry practices destroys a majority of the indigenous rainforest life forms. 

)or e[aPple� tKe Post coPPon coPPercial tree stocN for sKort fiEer pulp for paper is 
eucalyptus� ZKicK is considered an invasive species due to coPpounds in tKe leaves 
tKat can Ee to[ic in large Tuantities �i�e� on a tree farP�� and Eecause it is considered a 
fire Ka]ard� $ secondary Eenefit of suEstituting agricultural Ey�products for coPPercial 
forestry practices is tKe reduction of tKe nuPEer of farPers folloZing logging roads into tKe 
rainforest for tKe purpose of Eurning pristine rainforests to convert to farPing� ,t is tKougKt 
tKat Eagasse Kas tKe added advantage over otKer forPs of paperPaNing feedstocN in tKat 
it reTuires feZer greenKouse gases to collect� coPpared to Karvesting of Zood cKips� as 
tKe fiEre Kas already Eeen transported to tKe factory for e[tracting tKe sugar� +oZever� a 
full lifecycle analysis sKould Ee perforPed Eefore using tKis claiP coPPercially� 'ue to 
tKe ease ZitK ZKicK Eagasse can Ee cKePically pulped� Eagasse reTuires less EleacKing 
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cKePicals tKan Zood pulp to acKieve a ErigKt� ZKite sKeet of paper� 7Ke fiEers vary in 
lengtK depending on tKe country and cane variety Eut are typically aEout ��3 to ��� PP 
long� Bagasse fiEers are Zell suited for tissue� corrugating PediuP� neZsprint� and Zriting 
paper.

Bagasse pulp and paper Pills tend to Ee sPaller tKan Zood�Eased Pills� altKougK Pany 
Zorld�scale factories e[ist� 71P/ is tKe /argest Eagasse�Eased Paper 0ill in tKe Zorld� 
consuPing aEout one Pillion tones of Eagasse every year� 0ost cKePical Eagasse pulp 
Pills concentrate tKe spent reaction cKePicals and coPEust tKeP to poZer tKe paper Pills 
and to recover the reaction chemicals.

Boards
,t can also Ee used for PaNing Eoards resePEling PlyZood or Particle Eoard� ,t Kas Zide 
usage for PaNing partitions� furniture etc� ,t is an eco�friendly PetKod as it does not involve 
any KarP to tKe Zorld¶s tiPEer resources� un�liNe plyZood� ,t is NnoZn as Bagasse Board 
and is considered a good suEstitute for plyZood�

Other uses
Bagasse¶s uses are Zide and varied due to its Zidespread availaEility and loZ cost�

Fermented Fiber Feed
K�0ucK ,ndustry Kas patented a PetKod of converting Eagasse into cattle feed Ey Pi[ing 
it ZitK Polasses and en]yPes �sucK as EroPelain� and ferPenting it� ,t is ParNeted in 
7Kailand� -apan� 0alaysia� Korea� 7aiZan and 0iddle East and $ustralia as ³fiEer ricK´� 

Bagasse is tKe priPary ingredient in :iNiCells� an ediEle food pacNaging concept tKat 
originated at 'avid EdZards¶ /a /aEoratoire in Paris�

Health impact
:orNplace e[posure to dusts froP tKe processing of Eagasse can cause tKe cKronic lung 
condition pulPonary fiErosis� Pore specifically referred to as Eagassosis�

 Molasses
0olasses is a viscous Ey�product of tKe Eeating of sugarcane� grapes or sugar Eeets into 
sugar. The word molasses comes from the Portuguese word melaço� ZKicK ultiPately 
comes from mel� tKe /atin Zord for ³Koney´� 7Ke Tuality of Polasses depends on tKe 
Paturity of tKe sugarcane or sugar Eeet� tKe aPount of sugar e[tracted� and tKe PetKod 
of e[traction� SZeet sorgKuP is NnoZn in soPe parts of tKe 8nited States as Polasses� 
tKougK it is not considered true Polasses� ,n 1epal it is called cKaNu �1epal BKasa� and is 
used in tKe preparation of various 1eZari condiPents liNe tKe yoPari� ,t is also a popular 
ingredient in µgKya�cKaNu¶�
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Sulfured Polasses is Pade froP young sugarcane� Sulfur dio[ide� 
ZKicK acts as a preservative� is added during tKe sugar e[traction 
process� 8nsulpKured Polasses is Pade froP Pature sugarcane� 
which does not require such treatment. The three grades of 
Polasses are� Pild or EarEados� also NnoZn as first Polasses� 
darN� or second Polasses� and ElacNstrap� 7Kese grades Pay Ee 
sulphured or unsulphured.

7o PaNe Polasses� tKe cane of a sugar plant is Karvested and 
stripped of its leaves� ,ts Muice is e[tracted usually Ey crusKing or 
PasKing� Eut also Ey cutting� 7Ke Muice is Eoiled to concentrate it� 
which promotes the crystallisation of the sugar. The result of this 
first Eoiling and of tKe sugar crystals is first Polasses� ZKicK Kas 
tKe KigKest sugar content Eecause coPparatively little sugar Kas Eeen e[tracted froP tKe 
source� Second Polasses is created froP a second Eoiling and sugar e[traction� and Kas 
a sligKt Eitter tinge to its taste�

7Ke tKird Eoiling of tKe sugar syrup yields ElacNstrap Polasses� NnoZn for its roEust 
Àavour� 7Ke terP is an $PericanisP dating froP around �9��� 7Ke PaMority of sucrose 
froP tKe original Muice Kas Eeen crystallised and rePoved� 7Ke food energy content of 
ElacNstrap Polasses is still Postly froP tKe sPall rePaining sugar content� +oZever� 
unliNe refined sugars� it contains trace aPounts of vitaPins and significant aPounts of 
several Pinerals� BlacNstrap Polasses is a source of calciuP� PagnesiuP� potassiuP� 
and iron� one taElespoon provides up to ��� of tKe daily value of eacK of tKose nutrients� 
BlacNstrap Kas long Eeen sold as a KealtK supplePent� ,t is also used in tKe Panufacture 
of ethyl alcohol for industry and as an ingredient in cattle feed.

0olasses Pade froP sugar Eeet is different 
froP sugarcane Polasses� 2nly tKe syrup 
left froP tKe final crystalli]ation stage is 
called molasses; intermediate syrups 
are referred to as high green and low 
green� and tKese are recycled ZitKin tKe 
crystallisation plant to maximise extraction. 
Beet Polasses is aEout 5�� sugar Ey dry 
ZeigKt� predoPinantly sucrose� Eut also 
contains significant aPounts of glucose and 
fructose� Beet Polasses is liPited in Eiotin 
�vitaPin + or B�� for cell groZtK� Kence� it 
Pay need to Ee supplePented ZitK a Eiotin 
source� 7Ke nonsugar content includes Pany salts� sucK as calciuP� potassiuP� o[alate� 
and cKloride� ,t also contains tKe coPpounds Eetaine and tKe trisaccKaride raffinose� 
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These are either as a result of concentration from the original plant material or as a result 
of cKePicals used in tKe processing� and Pade it unpalataEle to KuPans� +ence it is 
Painly used as an additive to aniPal feed �called ³Polassed sugar Eeet feed´� or as a 
fermentation feedstock.

,t is possiEle to e[tract additional sugar froP Eeet Polasses tKrougK a process NnoZn 
as molasses desugarisation. This technique exploits industrial-scale chromatography to 
separate sucrose froP nonsugar coPponents� 7Ke tecKniTue is econoPically viaEle in 
trade�protected areas� ZKere tKe price of sugar is supported aEove tKe Zorld ParNet price� 
$s sucK� it is practiced in tKe 8�S� and parts of Europe� 0olasses is also used for yeast 
production.

Cane Polasses is a coPPon ingredient in EaNing� often used in EaNed goods sucK as 
gingerEread cooNies� $ nuPEer of suEstitutions can Ee Pade for Polasses� )or a given 
voluPe of Polasses� one of tKe folloZing Pay Ee used �ZitK varying degrees of success��

•	 ElacN treacle �ZKicK is very siPilar to Polasses�
•	 honey
•	 sweet sorghum syrup
•	 Earley Palt syrup
•	 maple syrup
•	 ô of tKe voluPe of firPly pacNed EroZn sugar� especially soft darN EroZn sugar
•	 dark corn syrup
•	 Necap Panis� a sZeet� syrupy soy sauce froP ,ndonesia �ZKicK is also salted� 

unliNe a sZeetener�

Other forms
,n 0iddle Eastern cuisine� Polasses is produced froP several otKer Paterials sucK as 
caroE� grapes� dates� poPegranates� and PulEerries� Because of its unusual properties� 
Polasses Kas several uses Eeyond tKat of a straigKtforZard food additive�

Other food and consumption derivatives
1.	 0olasses can Ee used as tKe Ease Paterial for ferPentation into ruP�
2.	 0olasses Pay Ee used in soPe darN EreZed Eeverages sucK as soPe stouts or 

very Keavy darN ales �KoZever Earley Palt syrup is also a tKicN� darN syrup� and 
Earley is a coPPon grain for Eeer PaNing��

3.	 0olasses is added to soPe Erands of toEacco used for sPoNing tKrougK a 0iddle 
Eastern Zater pipe �e�g�� hookah, shisha, narghile� etc��� ,t is Pi[ed into tKe toEacco 
ZitK glycerine and Àavorings� soPetiPes it is used ZitK Koney and otKer syrups or 
fully suEstituted Ey tKeP� Brands tKat use Polasses include 0a]aya� $l�)aNKer� 
1aNKla� 7angiers and SallouP�
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4.	 BlacNstrap Polasses Pay Ee used as an iron supplePent for tKose ZKo cannot 
tolerate the constipation associated with other iron supplementation.

5.	 0olasses is used as an additive in livestocN feeds�
6.	 0olasses is used in fisKing groundEait�
7.	 0olasses is also used in yeast production�

Chemical
1.	 0olasses can Ee used as tKe carEon source for in situ remediation of chlorinated 

KydrocarEons�
2.	 0olasses is Elended ZitK PagnesiuP cKloride and used for de�icing�
3.	 ,n $ustralia� Polasses is ferPented to produce etKanol for use as an alternative 

fuel in motor vehicles.

Industrial
1.	 0olasses can Ee used as a chelating agent to remove rust where a rusted part 

stays a feZ ZeeNs in a Pi[ture of � part Polasses and �� parts Zater�
2.	 0olasses can Ee used as a Pinor coPponent of Portar for EricNZorN�
3.	 Ink rollers on printing presses were originally cast using a mixture of molasses and 

glue.

Horticultural
Soil
0olasses can Ee added to tKe soil of alPost any plant to proPote PicroEial activity�

Hydroponic
0olasses contains tKe disaccKaride sucrose� 7Kis sugar does not suEstitute as a 
ÀoZering enKancer in Kydroponic gardening� 2tKer suEstitute ³sugar Eoosters´ for 
Kydroponics contain deo[yriEose� ly[ose� riEose� [ylulose� and [ylose� 7Kese siPple and 
coPple[ carEoKydrates are tKe Pain coPponents of cellular reproduction� and deliver an 
iPPediately usaEle forP of energy to tKe plant� ZKicK Zould norPally rely on a soil�type 
organic PediuP for Eeneficial PicroEial activity�

EacK taElespoon of Polasses ��� g� contains 5� Ncal ��4� N-�� �4�95 g of carEoKydrates� 
and ���� g of sugar divided aPongst�

1.	 Sucrose� 5��� g
2.	 *lucose� ��3� g
3.	 )ructose� ��5� g

0olasses contains no protein or dietary fiEer and close to no fat�
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Tailor-made solutions
7Ke range of *E$ P+E SystePs products for tKe sugar industry includes�

�� 	 Plate Keat e[cKangers�

•	 9aritKerP and 17 Series for syrup� Polasses� 
	 concentrated Muice� filtered tKin Muice� e[traction Zater
•	 )ree )loZ for raZ Muice and liPed Muice as Zell as for unfiltered Muices

�� 	 Plate evaporators�

•	 ConcitKerP as Eooster for RoEert evaporator or coPplete stage
•	 E9$Pplus as retrofit solution or coPplete stage 

3� 	 'irect contact condensers�

•	 9$P2Rplus as retrofit solution or coPplete unit

4� 	 Engineering ± consulting�

•	 +eat Ealance of evaporation stations 
•	 Consulting for all evaporator types
•	 Design of condensers
•	 Design of condensate cigars

 Mud
Sugarcane press Pud is tKe residue of tKe filtration of sugarcane Muice� 7Ke clarification 
process separates tKe Muice into a clear Muice tKat rises to tKe top and goes to Panufacture� 
and a Pud tKat collects at tKe EottoP� 7Ke Pud is tKen filtered to separate tKe suspended 
Patter� ZKicK includes insoluEle salts and fine Eagasse� 7Kere are 3 types of filters� tKe 
press filters �used in carEonatation factories�� PecKanical filters and rotary vacuuP filters� 
7Ke yield of filter caNe is variaEle� froP � to � Ng �Zet Easis� � ��� Ng of cane�� :itK a 
�conservative� yield of � � and a total production of ���� Pillion t �in ���9� froP� tKe Zorld 
output of fresK filter press Pud can Ee estiPated to Ee aEout 3� Pillion t�

7Kis industrial Zaste is Postly used as soil conditioner� soil fertili]er and for Za[ production� 
2tKer industrial applications are reported �cePent and paint Panufacturing� foaPing agent� 
coPposting aid for Eagasse etc�� and it Kas Eeen used as KuPan food in poor faPilies�� ,n 
aniPal production� it Kas Eeen used as feed ingredient� notaEly in ruPinants� for its sugar 
and Pineral content� and as a coPpacting agent for ensiling�
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Distribution
Sugarcane press Pud is produced in sugarcane Pills and its distriEution is tKat of cane 
sugar production� ZitK Bra]il� ,ndia and CKina representing �5 � of tKe Zorld production�

Processes
,deally� soil particles sKould Ee rePoved froP tKe Pi[ed Muice Eefore clarification� ,n 
order to avoid deterioration Ey fungi and Eacteria� tKe press Pud sKould Ee dried or fed 
iPPediately� 'rying can Ee acKieved ZitK a druP drier to Ering doZn Poisture to aEout �5 
� and pelleti]ation can reduce it to �� � for storage�

Environmental impact
/arge aPounts of press Pud are released Ey tKe sugarcane industry and tKe disposal of 
tKis Ey�product is a PaMor issue� ,n Pany cases press Pud is Eurnt in EricN Nilns resulting 
in tKe loss and Zastage of Pillions of tonnes of nutrients tKrougK Eurning� ZKicK ultiPately 
degrades tKe environPent� 2ne coPPon utili]ation is to use it as a fertili]er� in unprocessed 
or processed forP� Processes used to iPprove its fertili]ing value include coPposting� 
treatPent ZitK PicroorganisPs and Pi[ing ZitK distillery efÀuent�

Potential constraints
1o particular proElePs Kave Eeen reported on using sugarcane press Pud in aniPal 
feeding� +oZever� tKe e[perience on feeding it to livestocN is scarce and caution is 
tKerefore reTuired� considering tKat it is a Pineral�ricK filtration residue tKat could contain 
undesiraEle suEstances� )or instance� certain saPples Zere found to contain relatively 
KigK aPounts of copper �froP 5�� to 5��� Pg�Ng in ZKicK could Ee proElePatic for sKeep�

Nutritional attributes
)ilter caNe Kas a KigKly variaEle coPposition due to tKe different tecKnologies involved� 
7Ke nature of precipitation or Àocculation aids� tePperature and tKe fineness of tKe filtration 
process are all factors tKat inÀuence its coPposition� 7Ke product Pay Ee fresK ������ � 
Zater� or dried� Protein content and sugars are EotK in tKe 5��5 � '0 range� ,t can also 
contain iPportant aPounts of fiEre �proEaEly due to tKe �5�3� � of fine Eagasse�� $sK 
content is coPprised EetZeen 9 and �� �� Eut soPe press caNes Pay contain up �� � 
Pineral Patter� a large part of it Eeing siliciuP� CalciuP content is coPprised EetZeen � 
and 9 �� 7Ke content of protein� sugar and fiEre PaNes filter press Pud a potential feed 
ingredient� Eut actual feed trials are scarce�

,n ,ndia� a filter press caNe containing Pore tKan 3� � Ca �ZKicK is a KigKly unusual value� 
Zas proposed as a potential Ca source for livestocN�
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Tables of chemical composition and nutritional value
•	 Sugarcane filter�press Pud 
•	 Sugarcane rotary�filter Pud 

 Ruminants

Filter press mud as a feed
,n CuEa� dried filter press Pud Kas Eeen used as a filler in ruPinant Paintenance diets 
at a level of ���3��� along ZitK poultry Panure� final Polasses� ground cane� urea and 
Pinerals� )or tKis purpose tKe filter Pud is sun�dried or dried using Keat froP cKiPney 
escape gases at tKe sugar factory� 'airy coZs Zere fed up to �5 � �diet '0� filter press 
Pud �containing �3 � crude fiEre� ��� � crude protein and 3��� � asK� replacing forage� 
ZitK positive effects on dairy perforPance �PilN yield� fat content� non�fat solids�� daily live 
ZeigKt gain� '0 intaNe and 0E intaNe�

Filter press mud as a ensiling agent
,n CuEa� filter press Pud Kas Eeen used as a coPpacting and Zetting agent in surface 
silos ZKere �� � of cane Ey�products is ensiled togetKer ZitK 3� � of filter Pud and � 
� urea� Since tKe cane Ey�products contains ����� � '0� tKe filter Pud ZitK 3� � '0 
and granular consistency contriEutes tKe needed Poisture and te[ture to ensure optiPuP 
silage.

Poultry
:itK an 0En value of ���5 0-�Ng '0� sugarcan press Pud Zas considered to Ee a 
potential loZ�energy feed ingredient in poultry diets in Sri /anNa� ,n tKe PKilippines� dried 
filter press Pud ���� � crude protein� Zas fed at �� � in poultry rations�

Fish
Press Pud Kas a cKePical coPposition siPilar to tKat of cattle dung� ZKicK is very coPPon 
fisK pond fertili]er in ,ndia� :Ken fertili]ing ponds of coPPon carps �Cyprinus carpio�� �� 
t�Ka of press Pud Zas found to Ee optiPal for fisK groZtK and survival� $ significant effect 
of press Pud on carcass protein Zas oEserved� 2rganoleptic Tuality of EotK raZ ÀesK and 
cooNed Peat of carp Zas not affected Ey tKe addition of press Pud�

,n CKina� a carp and dace feed ingredient Kas Eeen produced froP fodder yeast groZn 
on a suEstrate of Kydrolysed Eagacillo �Zaste froP paper Panufacture froP sugarcane 
Eagasse� and filter press Pud �replacing up to ��3 of ZKeat Eran�� 7Kis ingredient could 
replace up to �� � of tKe control feed and increased groZtK perforPances�
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Feed categories
•	 2tKer plant Ey�products 
•	 Sugar processing Ey�products 
•	 Plant products and Ey�products 

Citation

Biomass Waste
�	 7Ke Panufacture of sugar generates large Tuantities of EioPass Zaste sucK as 

rice KusN� EaPEoo dust� Eagasse� coconut coir� Mute and  sticNs� 7Kis Zaste is ideal 
for use as fuel to generate power.

�	 Press Pud� ZKicK is discarded as a solid Zaste froP sugar Pills and used as a 
Panure or as a landfill� is found to Ee a useful  suEstrate for Eiogas production�

�	 7Zo types of solid Zastes are produced during tKe Panufacture of sugar� Bagasse 
is produced in tKe Pill Kouse in a Tuantity of aEout 3�� of tKe crusKed cane� 7Ke 
Eagasse contains 5�� Poisture� Press Pud or filter caNe is produced in vacuuP 
filters and press filters�  7Ke Pud is produced in a range of 3�� � of tKe crusKed 
cane� depending on tKe nature of sugar Panufacturing process�

�	 Sugar cane straZ Zastes can Ee recycled as active additions once calcined in tKe 
tePperature range of ��� or ���� C�

�	 CKroPatograpKic PetKods are also used in sugar production processes �e�g�� 
green syrup and Polasses� to reduce tKe nonsugars and to increase tKe Tuantity 
of crystallisaEle sugar� 7Ke Zaste Zater froP sugar treatPent plants is norPally 
suEMected to e[tended  aeration in ponds and is ultiPately Pade to undergo 
intensive Eiological o[idation�

�	 $s tKe Zorld¶s largest sugar producer� Bra]il Kas tKe potential to Ee a ParNet for 
Eagasse�Eased poZer generation ZortK ��4B� yet less tKan ��� of tKis opportunity 
is currently Eeing fulfilled�

�	 Sugar cane noZ provides �3 per cent of Bra]il¶s energy� replacing fossil fuels ZitK 
etKanol for transport and Eagasse �Zaste pulp� for Keat and poZer� ,t supplies� 
������� Earrels a day of etKanol� 4�� per cent of all tKe gasoline used in tKe 
country.

�	 $ large increase in tKe sugar production of tKe :est ,ndies carries ZitK it tKe 
iPportant proEleP of tKe efficient disposal of tKe Eyproducts of tKe sugar factory� 
µ7Kese are filter�press Pud� Eagasse �tKe fiEre of tKe cane� and Polasses�
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Technology
�	 ProPotion of EioPass energy
�	 Co�*eneration 2pportunities 8tili]ing Sugar ,ndustry :asteZater 7KrougK tKe 

8se of Biological 7reatPent SystePs
�	 :aste to Energy 7ecKnologies
�	 7reatPent SystePs for Sugar ,ndustry

Recovery Process
�	 Recovery of /actic $cid froP $Perican Crystal Sugar CoPpany :asteZater
�	 PaNistan¶s Sugar ,ndustry
�	 Sugar ,ndustry
�	 CKaracterisation of sugar cane straZ Zaste as po]]olanic Paterial for construction
�	 Sugarcane :ater 7reatPent
�	 Sugar :aste 7reatPent
�	 :aste +eat Sources in Sugar )actory and 7Keir 8tili]ation for Cooling Condenser 

:ater

Patent
�	 Processes for iPPoEili]ing Zaste using Eagasse
�	 Process for tKe preparation of refined Kard sugarcane Za[ Kaving iPproved 

qualities from press mud
�	 Process for tKe Purification of :aste :aters

Uses of Sugar Waste
�	 BioPass PoZer *eneration� Sugar Cane Bagasse and 7rasK
�	 RepoZering � 2ptiPi]ing tKe 8se of BioPass :aste in Sugar ,ndustries in ,ndo-

nesia
�	 1eZ SoutK :ales Sugar ,ndustry ReneZaEle Electricity *eneration
�	 Sugar Zaste used for food pacNaging
�	 Sugar cane Zaste could Kold tKe ansZers to Central $Perica¶s energy proElePs

Market
�	 7Ke 2pportunity for tKe 8se of Sugar Cane Bagasse to *enerate Electricity in 

/atin $Perica and tKe 'eveloping :orld
�	 Sugar solution
�	 Recent 7rends in tKe Sugar ,ndustry of tKe BritisK :est ,ndies
�	 :asteZater treatPent ParNet in ,ndia
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 Introduction
,n Podern plant of cane sugar Panufacture Post of tKe units liNe puPps� centrifugal 
PacKines� crystallisers� etc� and cane preparatory devices as also tKe Eoiler fans are 
electrically driven and tKerefore electric poZer generation Kas to Ee centralised� 8sually 
e[cept tKe Pills� Eoiler feed puPps and in soPe factories sKredders or fiEri]ers� electric 
Potors are installed to provide drive for running different units� ,n a central poZerKouse� 
electric poZer is generated Ey installing one or Pore turEine driven generators and froP 
tKe Pain sZitcK Eoard poZer is distriEuted to different units in tKe factory Ey laying caEles� 
,n sugar factories tKree pKase alternating current is produced� BacN pressure turEine 
receiving live steaP at �� Kg�cP� or 3� Kg�cP� discKarges e[Kaust steaP at ��� 
to � K Kg�cP� ZKicK is used in tKe process operation and converts nearly��� 
of tKe Keat energy of steaP into electric energy� 7Ke turEine installed is designed to suit 
tKe steaP pressure and tePperature conditions of tKe Eoiler� 7Ke turEine is 
coupled to an alternator tKrougK closed reduction gear� 7Ke alternator develops 3 pKase 
alternating current of 5� cycles�Sec� and 4���44� volts� ,n 8�S� $� tKe standard freTuency 
is �� cycles ZKereas in ,ndia� Europe and soPe otKer parts of tKe Zorld 5� cycles�sec� is 
standard freTuency� 7Ke alternator speed Kas to Ee suEPultiple of 3��� for tKis freTuency� 
7Ke installed electric poZer in Podern cane sugar plants� ZitK Pills driven Ey turEines 
is usually �4 K:�tcK tKougK efficiently run plants operating at ��5����� total capacity 
consuPe ��� of tKe installed poZer�

Surplus poZer generation²)or producing surplus electricity as a Ey product of cane sugar 
Panufacture installing KigK pressure Eoilers EecoPes a necessity and in +aZaii raising 
Eoiler steaP pressure to 3���5 Kg�cP� togetKer ZitK Podifications in tKe systeP design 
of tKe poZer and steaP cycle Kave enaEled factories to release surplus poZer to tKe tune 
of � to 4 PegaZatts of electricity for irrigation and otKer purposes� )or a factory ZitK a 
crusKing rate of �5�� t� per day Ey installing KigK pressure Eoilers of 3� Kg�cP� or so it is 
possiEle to generate � 0�:� or Pore poZer for sale to state grid or otKer industrial units� 
)or neZ sugar proMects to Ee set up it is possiEle to plan for surplus poZer production Ey 
installation of KigK pressure Eoilers� turEo alternators to suit tKe conditions of Eoiler steaP 
and steaP turEines for Pill drive operating at KigK steaP pressure� 7Ke Eoilers sKould 
operate at 4� Kg�cP� and 4���C)or e[isting plants installation of KigK pressure 
Eoiler togetKer ZitK e[traction�  condensing turEine in ZKicK tKe function of EacN 
pressure and condensing are coPEined sKould Ee suitaEle and tKe surplus Keat in 
tKe steaP after Peeting process dePand� is converted into electrical energy� 7Ke 
total systeP design Kas to Ee carefully ZorNed out and it is desiraEle to Kave tZo or 
tKree turEoalternators so tKat in tKe event of sKut doZn of any unit in tKe entire 
steaP poZer generation systeP� tKe factory operation Pay not suffer�

:KetKer for producing additional poZer or energy or for any otKer industrial purposes tKe 
full potential of Eagasse is to Ee e[ploited and tKerefore it is essential to save Pa[iPuP 
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aPount of Eagasse for ZKicK folloZing PaMor steps are considered iPportant�

1.	 SteaP pressure and tePperature Kave to Ee KigKer 3��5� Kg�cP�
2.	 and 4���C respectively� 7Ke Eoiler design Pust Ee suitaEle for KigKly efficient 

operation and should incorporate heat recovery systems like air heater and 
economiser.

3.	 Bagasse Poisture sKould Ee ErougKt doZn if possiEle Ey installing dryer� $t tKe 
Pills Eagasse Poisture sKould Ee reduced to 45�4�� and it sKould Ee sent out to 
forP a Keap in tKe open space froP ZKicK Ey Peans of carrier it is conveyed to 
Eoiler� 7Kis Zill Kelp furtKer reduce tKe Poisture Ey �� or so and ensure regulated 
supply of fuel to Eoiler�

4.	 Boiler feed Zater Pust Ee at 95�C and conforP to tKe standards reTuired for KigK 
pressure Eoilers�

5.	 Recovery of Keat froP EloZ doZn of Eoilers and conservation as Zell as Pa[iPuP 
use of hot condensates are essential.

6.	 SteaP consuPption in process Kas to Ee controlled so tKat tKe factory can Panage 
ZitKin 5�� or if possiEle ZitK 45�5�� steaP consuPption�

7.	 Process operation Kas to Ee geared to Pa[iPuP energy conservation�

 Instrumentation
,n any process industry� instruPentation and autoPation play an iPportant role for its 
techno-economical growth. There is a fast growing need of instrumentation in sugar 
industry in tKe ligKt of overall autoPation ZKicK Zill Kelp in increasing tKe efficiency of tKe 
process and save energy� 'uring �9��¶s tKe level of instruPentation in sugar industry Zas 
very poor and minimal. The implemented instrumentation systems were either pneumatic 
or electrical� 0ost of tKese Zere in non�ZorNing conditions� +ence� tKe purpose of tKeir 
iPplePentation could not Ee availed for correct process operations�

The main reasons for the non-working conditions of instruments were:

1.	 /oZ level instruPentation
2.	 )reTuent failures due to Kostile environPental conditions
3.	 Poor maintenance 
4.	 /acN of ,nstruPentation Engineers� 7ecKnicians� 

,n order to Peet tKe Pain oEMective of tKe instruPentation departPent i�e� to iPprove tKe 
efficiency of tKe sugar plants tKrougK effective instruPentation PeasurePent 	 control 
systePs� tKe oEMectives of tKe instruPentation departPent are furtKer detailed as under� 

��	 Collecting tKe inforPation of e[isting instruPentation systePs in tKe sugar factories�
��	 Preparing tKe specific action plan for tKe pKase Zise iPplePentation of tKe 
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instrumentation systems.
3�	 Collecting tKe inforPation regarding tKe advanced instruPentation systePs at 

1ational and ,nternational level�
4�	 ,PplePentation of tKe proper process instruPentation and control systePs in neZ� 

e[pansion� Poderni]ation sugar plant�
5�	 ,nteraction ZitK tKe instruPent Panufacturers� educational institutes and ePinent 

personalities in tKe instruPentation field to strengtKen tKe e[tension services as 
well as academic input.

6.	 $ttending tKe various sePinars� ZorNsKops � syPposiuPs� e[KiEitions dedicated 
to instrumentation measurement and control to understand the latest trends in the 
instrumentation engineering.

��	 Render tKe instruPentation Paintenance services to tKe various sections� 
departPents of tKe ,nstitute to PiniPi]e tKe discontinuities in tKe researcK ZorN�

8.	 'evelopPent of tKe instruPentation laEoratory in line ZitK tKe advancePent in 
instrumentation engineering.

9�	 Evaluation and iPprovePent in tKe perforPance of tKe trained staff Ey estaElisKing 
good rapport during the factory visits for resulting healthy growth of instrumentation 
	 autoPation�

���	 Co�ordination ZitK tKe registrar regarding tKe acadePic input�
���	 8pgradations of practicals and corresponding Panuals� EooNlets for tKeory and 

practicals related ZitK tKe teacKing 	 training prograPPes�
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 Sugar Trade A Source of Forex Earnings

),SC$/
<E$R

,0P2R7S E;P2R7S B$/$1CE 2) 7R$'E
Tons Value

´���´Rs
Tons Value

´���´Rs
Tons Value

´���´Rs

�993�94 4���9 444��5 ���5�5 ���49�4 �3�9� ����59 )avouraEle
�994�95 5��� ����� 3�5��� 3���55� 3���9� 3����9� )avouraEle
�995�9� 3��4 5��39 �9�34 35���� �59�� �99��� )avouraEle
�99��9� �����3 9�����5 - - �����3 9�����5 $dverse
�99��9� ���99� ���5�59 ����3� ��9��5� 99�4� �����9� )avouraEle
�99��99 ���9� �5�59� 9����� ��549��� �9�5�5 ��39�5�9 )avouraEle
�999���  ������  ������� ������ ������� $dverse
�������  93���4� ����49�5�� 93���4� ����49�5�� $dverse
�������  �5�  ��4�9�49� �5� ��4�9�49� $dverse
������3  ��3�5  �5���4�  45���9  ����949  3��354  4�5���3 )avouraEle
���3��4  ���39�  ����5�9  ������5  ��5�9����  ��4����  ��4������ )avouraEle
���4��5  �������  5�����9��  54����  ��������� ����93� 4�������� $dverse
���5��� ��5���3�� 45�����5��  ����4�  ��59��555 ��4�����5 43�5������ $dverse
�������  5���543 �5�������4  ��  33� 5���53� �5�����3�4 $dverse
�������  3���9�  9�����3  �����4�  5��3���5�  ��4��4�  4�������3 )avouraEle
������9  ��5��43  4�5�5�4��  �3�9��  �39���� ������3 3���5��3� $dverse
���9���  3������ �4�������� 3������ �4�������� $dverse
������� ���3��9�9 5����9���� ���3��9�9 5����9���� $dverse
�������  ������  ��������5  4�����  ��5�5�4�3  3��45�  ��4���5�� )avouraEle
������3  ��3��  5����44 ����4���5  5���9�����  ���5��9��  5���9��4�� )avouraEle
SuE�7otal �5��4� ����33�� �5�3��9 �9���5�� ��55�� �5�9��� )avouraEle

$rrived Ey
�5��������

������

1il

  

��35�9����
In transit �����
BroZn 
Sugar

������ $dverse

7otal /�Cs
opened

9�����

*rand 
Total

�5���3�� �9���5�� �5999���� $dverse

Table :  Balance of Sugar Trade – Imports VS Exports

7aEle sKoZs tKat net aPount of foreign e[cKange aPounting to Rs� ��5�9 Eillion saved as 
a result of total e[ports of Rs��9���� Eillion during tKe last si[ years froP �994 to �999 Kas 
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Eeen eaten aZay Ey tKe iPport of 9������ tons during tKe current year �999����� estiPated 
to cost Rs��3�5�9 Eillion to tKe governPent e[cKeTuer� ,n otKer Zords tKis Kuge aPount of 
Rs� �3�5�9 Eillion nullified tKe foreign e[cKange¶ savings as a result of surplus production of 
wheat for the import of sugar. Pakistan’s agrarian economy thus faced negative compulsions.

 Contribution in Government Revenue
Sugar industry¶s average annual contriEution to tKe *overnPent e[cKeTuer in respect of 
)ederal E[cise duty of Rs� 5�43� Pillion represents ����� of tKe total average of )ederal 
E[cise duty collection for tKe last 9�years�

The estimated sugar production for the current season facing a series of crisis is worked 
out to ����� Pillion tons� ZKicK Pay contriEute *S7 EetZeen Rs� 4�4�� Eillion to Rs� 4�9�5 
Eillion� +ence tKe governPent revenue froP sugar industry Zill decline Ey ��� for tKe year 
����������

)iscal <ear
-uly  � -une

Revenue  from
Sugar industry
Rs� 0illion

)ederal E[cise 
'uty Collection
Rs� 0illion

Sugar ,ndustry
ContriEution
          �

�99��9� 4�54� 3��334 �5��
�99��93 5���� 35���9 �4�5
�993�94 5�445 34�59� �5��
�994�95 5�55� 43��9� ����
�995�9� 5��3� 5����4 ���4
�99��9� 5���� 55��9� 9��
�99��9� �Est� 4�9�� ������ ��9
�99��99 �Est� ��4�5 ���9�4 ����
�999��� �Est� 5���� �3���� ���

Total 4����4 43����9
$verage P�$� 5,430 48,448 11.2%

Table : Source, Economic Survey 1999-2000

Sugar Industry Contribution in Large Scale Manufacturing and Gross 
Domestic Product
Sugar industry sKare during tKe last five years froP �99� to ���� Zas Rs��49���9 Pillion 
in large scale Panufacturing of Rs� ��394�4�� Pillion� ZKicK in terP of average percentage 
is ���� PaNistan¶s total *'P at ParNet prices for tKese five years Zas Rs��3�3�4���� 
Pillion� out of ZKicK sugar industry¶s average contriEution Zas ��9��
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7Kese indicators clearly sKoZ tKe incrediEle perforPance of sugar industrial sector 
performance in national economy. 

  Employment Opportunities
Sugar industry is one of tKose industries of PaNistan ZKicK accoPPodates not only 
direct laEour Eut also indirect laEour as Zell� 0ore tKan ����� ZorNers are ePployed 
during tKe crusKing season in � Kour sKift round tKe clocN for ������� days depending 
on tKe availaEility of sugarcane� ,n addition� Kundreds of indirect opportunities are also 
created during tKe caPpaign in tKe sKape of daily Zage ZorNers� transportation contracts� 
contractors for lifting of Eagasse and Polasses etc�

 Investment Contribution
$s Kas Eeen previously Pentioned elseZKere in tKe study� in addition to tKe Kuge initial 
investPent for setting up tKe Pill� regular investPents are reTuired to Neep tKe Pill in Post 
efficient and Podern condition ready to give tKe Eest in tKe sKortest possiEle tiPe� Besides 
producing tKe sugar� tKe Pill Kas to avail tKe advantage of utili]ing its Eye products in Post 
efficient Panner� 7Kis reTuires investPent on regular Easis to taNe advantage of Podern 
day research.

 Industry Regulators
Sugar industry is one of tKe feZ industries ZKicK is regulated Ey nuPEer of regulatory 
Eodies� 7Kese are enuPerated as folloZs�

1.	 Securities 	 E[cKange CoPPission of PaNistan
2.	 CoPpetition CoPPission of PaNistan
3.	 )ederal Board of Revenue
4.	 0inistry of ,ndustries�CoPPerce
5.	 EPployees 2ldage Benefit ,nstitution
6.	 PaNistan Standards 	 4uality Control $utKority
7.	 Relevant StocN E[cKange ZKere coPpany is listed
8.	 Sugar $dvisory Board
9.	 Provincial Cane CoPPissioner
10.	 Provincial /aEour 'epartPent
11.	 Provincial Revenue Department
12.	 'istrict 0arNet CoPPittee
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 Laws applicable to the Industry
1.	 7Ke CoPpanies 2rdinance �9�4
2.	 7Ke ,ncoPe 7a[ 2dinance ����
3.	 )ederal E[cise and Sales 7a[ $ct
4.	 Sugar )actories Control $ct 
5.	 $griculture Produce and 0arNeting $ct
6.	 E2B, $ct
7.	 )actories $ct
8.	 :orNPen CoPpensation $ct
9.	 Standing 2rders 2rdinance
10.	 :orNers :elfare )und 2rdinance
11.	 :orNers Profit Participation $ct
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 Strengths
1.	 EPployPent 2pportunities �'irect and ,ndirect ePployPent to Kundreds of faPilies 

during crusKing season and off season�
2.	 Increased Domestic Investment in plant and machinery and infrastructure.
3.	 ResearcK and 'evelopPent in finding neZ sugarcane varieties as Zell as optiPi]ing 

plant efficiency�
4.	 Social contriEution to tKe nearEy areas in tKe sKape of education� Pedical facilities 

and assistance to growers in the shape of loans and other facilities.
5.	 ,Page Euilding of tKe area in tKe sKape of rural developPent
6.	 ContriEution to tKe national e[cKeTuer in tKe sKape of ta[es and duties to federal 

and provincial governments.
7.	 Strong financial EacNing of sponsors
8.	 *eneration of foreign e[cKange froP e[ports of surplus output

 Weaknesses
1.	 Diversion of agricultural land
2.	 +uge Zater reTuirePents for sugarcane fields
3.	 E[posure to cyclical trends of ZeatKer 
4.	 /iPited tiPe availaEle for factory operations and longer duration of off season
5.	 Dependence on growers for supply of sugarcane
6.	 'ependence on transporters for carrying sugarcane froP field to factory
7.	 Crop diseases and attacN of pests�insects
8.	 E[posure of agriculture land to Zater logging and salinity

 Opportunities
1.	 ,ncrease in area under cultivation and reduction in Earren area
2.	 8tilisation of Eye products in otKer industries
3.	 Rural 'evelopPent and utili]ation of KuPan resources ZitKin tKeir oZn area
4.	 'evelopPent of researcK institutes to proPote variety developPent tKereEy 

providing opportunities to local people for advanced studies in their area.
5.	 2vercoPing poZer outages Ey cogeneration�
6.	 E[ports of locally Pade sugar PacKinery to otKer countries of tKe Zorld�
7.	 $Esorption of local youtK in fruitful activities�

 Risk / Challenges associated with Sugar Industry
EacK Eusiness Kas its peculiar risNs and cKallenges� $ccordingly� Ze Kave tried to KigKligKt 
risNs and cKallenges ZKicK particularly affect tKe sugar Eusiness�

1. Sugar Price Fluctuation: Sugar prices liNe Post coPPodities priParily depend on 
supply and demand. International prices also play an important role in determining local 
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prices� ,n addition� tKe cost of production especially cane price affects sugar prices as 
Zell� ,t Kas Eeen noted tKat international and doPestic sugar prices Kave continued to 
remain extremely volatile which doesn’t allow one to forecast future revenue streams. 
:Kile sugar production is a seasonal operation for appro[iPately ��� � ��5 days� sales 
continue tKrougKout tKe year� tKus Kolding inventory is a risN� especially in a KigK interest 
rate environment.

2. Plant Efficiency During The Season: Proper maintenance during the off-season 
enaEles tKe plant to run sPootKly during tKe season� Since tKe season is for a liPited 
duration� a PaMor EreaNdoZn could affect financial results for tKe entire year�

3. Cyclical Nature Of Sugarcane Crop: CKange in tKe si]e of tKe sugarcane crop can 
Kave an effect on tKe financial results of a coPpany� Sugarcane crop si]es vary depending 
on tKe ZeatKer� Zater availaEility and pricing of coPpetitive crops� Sugarcane disease can 
Kave a detriPental effect on EotK farPer and factory yields�

4. Correlation Between Cane And Sugar Prices: Cane prices Kave a PiniPuP support 
price and are deterPined tKrougK a free ParNet PecKanisP� :Kereas sugar prices� 
tKougK supposedly free ParNet� are Pet ZitK resistance ZKen prices co�relate ZitK cane 
prices� 7Kus governPent intervention caE Ee a Eenefit and yet a cKallenge for tKe industry�

5. Molasses Price Fluctuation: Price priParily depends on supply and dePand� BulN of 
0olasses is noZ EougKt Ey etKanol distilleries as e[port of Polasses is no Pore a feasiEle 
option in vieZ of duty structure� Prices rePain volatile and Kave sZung Ey as PucK as ��� 
percent in soPe financial years� Since Polasses revenue is an iPportant deterPinant of 
our casK ÀoZ� tKis Àuctuation does not alloZ us to forecast our revenue streaP�

6. Fluctuating Interest Rates: ,n order to curE inÀation� State BanN of PaNistan regularly 
intervenes and revises interest rates ZKicK affect tKe cost of doing Eusiness� $ sudden 
surge in EorroZing rates could adversely iPpact tKe CoPpany¶s financials�

7. Law And Order: Sugar Pills are typically located in rural areas ZKicK are Pore 
susceptiEle to /aZ and 2rder situation� 7Ke PovePent of our cane teaP as Zell as farPing 
teaP in specific areas can also Ee difficult and restricted�

8. Inflation: ,nÀation affects tKe Eusiness due to unprecedented cost increase� ,t also 
reduces tKe consuPer Euying poZer� PaNistan Kas Eeen going tKrougK near douEle digit 
inÀation since tKe last 5 years�

9. Foreign Exchange Risk: Devaluation of local currency increases cost of imports 
tKereEy increasing our processing cost as Zell as tKe cost of capital e[penditure�

10. Cane Crop Vs Crushing Capacities: In the last two decades the industry has 
consistently increased its sugarcane crusKing capacities ZitKout oEMectively ensuring 
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an increase in tKe si]e of crop� $ PaMor cKallenge going aKead is to ensure increased 
sugarcane cultivation to PatcK crusKing capacity� +oZever Ze feel tKat tKere is still an 
unaEated EandZagon of capacities ZitKout siPilar groZtK or a long terP plan for increasing 
the cane crop.

11. Sugarcane Varieties: :itK tKe passage of tiPe� tKe sucrose recovery froP traditional 
varieties is reducing� 7Ke need of tKe tiPe is to Ering neZ varieties ZitK KigK sucrose recovery 
to Pitigate tKe reduction and iPprove our overall sugar production� 7Kerefore� researcK 
and developPent need to Ee given preferred attention for continuous iPprovePent� 7Kis 
Zill give long terP sustainaEility to tKe industry� Currently Pany varieties are Eeing soZn 
ZitKout any forPal attestation froP recogni]ed researcK institutes ZKicK is a risN�

12. Regulatory Environment: CKanges in ta[ation regiPe �Sales 7a[�E[cise duty� and 
Provincial levies �Road Cess�0arNet CoPPittee fee� also affect tKe sentiPents of sugar 
ParNet and cause aErupt cKange in supply dePand cycle� SiPilarly control on foreign 
sugar trade also deprives the country availing timely opportunities for exports in case of 
surplus production and imports during shortage. The procurement or sales policy of the 
7CP ZKicK is noZ a PaMor player in tKe sugar ParNet can Ee a cKallenge�
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 Manufacturing Cost

Direct Material
Cost of Sugar Cane ConsuPed 4�����
Road Cess on Sugar Cane ��
Cost of RaZ Sugar �
0arNet CoPPittee fee 9�

40,258
Direct Labour
Salaries� :ages 	 2tKer Benefits ��49�

1,496
Factory Overheads
Stores� Spares� PacNing Paterial and 
/uEricants ���94
Repairs 	 0aintenance �3�
)uel� Electricity and :ater CKarges �93
9eKicle running 	 Paintenance 9�
Insurance 9�
Depreciation ���4�
2tKer 2verKeads �44

4,184

Current Manufacturing Cost 45,938

Sugar in Process 2pening 5� 
Sugar in Process Closing �4��

��

Cost of goods manufactured 45,949
�Per tonne of Sugar�
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 Project Cost (8000 tcd. of sugar manufacturing plant)

Particulars   Amount (PKR)

/and �leaseKold� ��5�������� $tleast ��5 acres of land Zill Ee 
required

Plant 	 0acKinery �Sugar� ������������� 

Plant 	 0acKinery �'ist� ��5���������� 
Building�)actory �5��������� 

Building�2tKers ����������� 
2ffices and residences 
for ZorNers� officers and 
executives

Vehicles 5��������� 

)arPing 5��������� In order  to ensure production 
of quality seed for cultivation

2ffice ETuipPent �5�������� computers and other means of 
communication

8nforeseen and 
contingencies 5��������� 

Total Capital 
Cost 3,450,000,000 

:orNing Capital �5��������� )i[ed cost for atleast one year 
during construction period

Total Cost 3,700,000,000 
MEANS OF FINANCING
Sponsors 
Equity ��4���������� 

Bank Loans ������������� 
3,700,000,000 
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MEHRAN  SUGAR  MILLS  LIMITED
Key Indicators 

 Production Data

P A R T I C U L A R S Sep 30, 
2012

Sep 30, 
2011 + / (-) %

Duration of season - Days  ���  ��4  4  3��5 
Cane crusKed � 0� tons  9�5������4  ��������4�  �93�545��4  ����� 
                      � 0aunds  ����9���5�  ����53����  4��3���4�  ����� 
$verage daily crusKing � 0� 
tons  ��4��  ��943  ��535  ����� 

Plant Capacity �7C'�  ������  ������  -    -   

Capacity 8tili]ation � � �5� �9� �5�  ����� 

Sugar production � 0� tons 
�froP cane�  ��3�5��  �4����  �9�3�9  39�59 

Sugar�in�process � 0� tons  4�  ��  ����  �3���5�

0olasses production  3���5�  3��5�3  594  ���3 
$verage recovery of sugar ���3�� ������ ���3�  ����� 
$verage recovery of 
molasses 4���� 4�9�� ������  ��4����

$verage price of cane per 
4� Kgs�  ���  ��5  ��  �3�4� 

COST OF SUGAR PRODUCED PER M.TON

P A R T I C U L A R S Sep 30, 
2012

Sep 30, 
2011 + / (-) %

Sugarcane �1otified Rate�  3����3  3��4��  545  ��45 
4uality prePiuP  ����4  ��9��  9��  5���5 
SuEsidy�PrePiuP  33  �44  �����  ����4��
7ransport SuEsidy  3�9  3�3  6  ���� 

Subtotal (paid to growers)  41,259  39,957  1,302  3.26 
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Sugacane Kandling  �3  ��  �3�  ����94�
2tKer cane related e[p 
�Sector� /aE contract etc�  39  ���  ����  ��9�39�

Road cess  55  ��  ���  �9����
0arNet CoPPittee fee  88  9�  �9�  �9����
Total Cane & related 
expenses  41,455  40,258  1,197  2.97 

 
Salary� Zages 	 otKer 
Eenefits  ��339  ��49�  ��5��  ����5��

Stores�spares�pacNing 
Paterial�repair Paint� fuel 
and power

 ��3��  �����  ��9��  �������

9eKicle Paint�� insurance 	 
other overheads  35�  4�5  ����  �������

Depreciation  94�  ���4�  ��9��  �����4�
Total Conversion Cost  4,969  5,680  (711)  (12.52)
   
Manufacturing cost  46,424  45,939  485  ���� 

Sugar�in�process  8  ��  �3�  ��3��5�
Cost of sugar 
manufactured  46,432  45,950  483  1.05 
 
Cost of opening stocN  45����  5���5�  ����94��  �����9�

Average manufacturing 
cost of sugar sold  46,301  49,886  (3,586)  (7.19)

$dPinistrative e[penses  ����4  ��35�  �����  ��3����

'istriEution cost  �34  3�5  4�9  ����45 

)inancial e[penses  ���59  ��54�  ��9  ���4 

2perating e[penses � 
�incoPe�  �����5�  �����  �5�5�  �9��� 

Other Cost per ton of 
sugar sold  2,482  2,596  (115)  (4.41)

Total Cost of sugar sold  48,782  52,483  (3,700)  (7.05)
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SALES - M. TONS (LIFTED)

P A R T I C U L A R S Sep 30, 
2012

Sep 30, 
2011 + / (-) %

Sugar�Current stocNs �/ocal �  45�95�  3�����  9���9  �4��� 

Sugar�Current stocNs �E[port �  3���4�  9����  ����4�  �9���9 

Sugar�Current stocNs �7CP �  4�9��  3��95  ����5  �9��4 

Sugar�BroZn  ���4�  ����  8  ����3 

6uJar�:hite 5efineG �PacNeG�  63.71  -    64  100.00 

Sugar�Current year stocNs  ����99  5��3�5  3��434  ���3� 

Sugar�last year stocNs �/ocal�  �5��35  �5����  �9�353�  �3���3�

Sugar�/ast year  stocNs �E[port�  �5�  -    �5�  ������ 

Sugar�/ast year stocNs �7CP�  �����  -    �����  ������ 

Sugar-last year stocks  23,845  25,188  (1,343)  (5.33)

Total - Sugar sold  112,644  75,553  37,091  49.09 

0olasses  3���5�  3��5�3  594  ���3 

Bagasse  ��5��  �����  ��5  ���3� 

AVERAGE SELLING PRICE Rs. / M. TON (NET OF TAXES)

P A R T I C U L A R S Sep 30, 
2012

Sep 30, 
2011 + / (-) %

Sugar�Current stocNs �/ocal �  4��5��  4����3  ���39  3�94 

Sugar�Current stocNs �E[port �  4��9�5  53��5�  �5���4�  �9��9�

Sugar�Current stocNs �7CP �  5�����  4���5�  ��55�  �4��� 

Sugar�BroZn  �����94  ��4�9�9  �����  ��9� 

Sugar�:Kite Refined �PacNed�  54�4�9  -    54�4�9  ������ 

Sugar-Current year stocks  48,568  47,572  996  2.09 

Sugar�last year stocNs �/ocal�  4����4  5��4��  �����4��  ����54�
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Sugar�/ast year  stocNs �E[port�  5���59  -    5���59  ������ 

Sugar�/ast year stocNs �7CP�  4����3  -    4����3  ������ 

Sugar-last year stocks  47,147  57,410  (10,263)  (17.88)

Overall - Sugar  48,267  51,095  (2,828)  (5.53)

0olasses  9�3�9  ���4�  �����  ���9� 

Bagasse  ���59  ����5  444  3��53 

CLOSING STOCKS - M. TONS

P A R T I C U L A R S Sep 30, 
2012

Sep 30, 
2011 + / (-) %

Sugar  � Current StocN � still 
unsold  ��5��  5��3�  ��944  5���� 

Sugar  � /ast <ear StocN � 
Sold Eut unlifted  -    -    -    -   

Sugar  - Current Stock - 
sold but unlifted  6,201  18,208  (12,007)  (65.95)

7otal � Closing StocN  �4����  �3��45  �9���4�  �3�����

TURNOVER - Rs.

Sugar � Refined � �/ocal� 3�����3�5�5�� 3�343��33�4��  �5��53����9  ���3 

Sugar � Refined � �E[port� ����9���9���3 5���5���354 ��3���������9  �54��4 

BroZn Sugar  ��9���334  ���������  �9���5�  ����4 

P� )ine Sugar  3�4�����5  -    3�4�����5  ������ 

0olasses 34����9���5 ��9�3�5�495  ���9�4��9�  �3�95 

Bagasse  �4������55  9�35�����  4���9��55  5���5 

Overall 5,797,469,558 4,150,108,933 1,647,360,625  39.69 

RATIOS  �  � 

*ross profit ����4� 9���� ��93�  ����� 
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2perating profit ��44� ���9� ���5�  ���4� 

Profit Eefore ta[ ��43� ��5�� ����9�  �����5�

Profit after ta[ ����� ��5�� ���9�  4�4� 

Current Ratio �Current 
assets � current liaEilities� ���9 �  � ��9� �  � 

4uicN Ratio ��5� �  � ���� �  � 

'eEt ETuity Ratio �'eEt � 
sKareKolder
s eTuity� �5 � �5 �4 � ��
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 Introduction
8nder clauses �a� and �E� of suE�rule ��� of Rule 4 of tKe CoPpanies �$udit of Cost 
$ccounts� Rules �99� every coPpany sKall� in addition to tKe records and statePents 
specified in tKe order of tKe Securities and E[cKange CoPPission of PaNistan� issued 
under clause �e� of suE�section ��� of Section �3� of tKe CoPpanies 2rdinance �9�4� 
prepare:

�a� 	 a statePent of productions capacity of tKe plant� in terPs of PacKine Kours and 
production units� tKe actual utilisation of tKe capacity and tKe reasons of difference 
EetZeen tKe tZo� and

�E� 	 a stocN�in�trade of tKe coPpany as at tKe end of financial year in terPs of Tuantity 
and cost tKereof� distinguisKing EetZeen�
I.	 stock of raw material and components;
II.	 stock of work-in-process;
III.	 stocN of finisKed goods� and
IV.	 other stocks.

8nder suE�rule � of Rule 4 of tKe Cost $udit Rules� ��� tKe statePents specified in clauses 
�a� and �E� of suErule ��� sKall Ee signed Ey tKe cKief e[ecutive and cKief accountant of 
tKe coPpany� BotK tKe statePents specified in clauses �a� and �E� sKall Ee suEPitted 
along ZitK tKe Cost $uditor¶s report� $s e[plained in para ��� of $ppendi[ ,,, of tKe Rules� 
�� Capacity� �a� /icensed� installed and utilised capacities of tKe factory or factories for 
tKe product under reference� �E� ,f tKe coPpany is engaged in otKer activities Eesides tKe 
Panufacture of tKe product under reference� give a Erief note on tKe nature of sucK otKer 
activities.

Production: $fter cKecNing tKe stocN�in�process at tKe end of tKe financial year ZitK tKe 
production records and after adjusting the opening stock-in-process or last year’s closing 
stocN�in�process� production in Tuantities of eacK type of product under reference sKould 
Ee ZorNed out� as reTuired in para 3�a� of $ppendi[ ,,, �suE�rule �3� of Rule 4� of tKe 
CoPpanies �$udit of Cost $ccounts� Rules �99��

7Ke percentage of production of tKe product under reference sKould Ee seen in relation 
to the installed capacity. If there is any shortfall in production as compared to the installed 
capacity� Erief coPPents as to tKe reasons for tKe sKortfall� sKall Ee offered in tKe cost 
auditor¶s report� :Kile laying doZn particulars to Ee included in cost auditor¶s report to 
tKe 'irectors of tKe CoPpany� para 3�c� of $ppendi[ ,,, to tKe CoPpanies �$udit of Cost 
$ccounts�� Rules �99�� furtKer provides tKat if tKere is any addition to tKe production 
capacity during tKe year under revieZ or in tKe iPPediately preceding tZo years� tKis Pay 
also Ee Pentioned�
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 Cost Accounting System and Reconciliation
Determining Unit Cost
Cost $ccounting systePs differ froP industry to industry� 7Ke systeP under ZKicK tKe 
data Pay Ee processed Panually or on a coPputer Zould also differ to soPe e[tent froP 
coPpany to coPpany� according to tKe interpretation of tKe PanagePent and cost control 
reTuirePents of tKe PanagePent of tKe coPpany� Basically different cost accounting 
systePs are folloZed for MoE processing� EatcK processing and continuous processing 
industries� -oE costing is generally adopted ZKere specific MoEs Kave to Ee individually 
costed and coPpleted� liNe aircraft Panufacturing� BatcKes are processed in industries 
like pharmaceutical. Textile and cement are examples of continuous process industries.

BotK in EatcK costing and continuous process industries� cost per unit in tKe EatcK or in 
tKe production process run is deterPined Ey averaging tKe total cost of tKe EatcK or tKe 
production process run over the units produced.

Cost Control
Cost accounting is needed EotK for ascertaining cost of a product or operation� as Zell as 
for exercising cost control.

+oZever� tKere sKould Ee soPe EencKParN or yardsticN against ZKicK actual cost can Ee 
Peasured� SucK a yardsticN Pay Ee estiPated cost� standard cost� Eudget cost or activity 
Eased cost� Cost auditors are faPiliar ZitK all sucK cost PeasurePent and cost control 
tecKniTues� Standard costing and activity Eased costing are coPplete systePs� 8nder tKe 
standard costing� standard costs are used instead of actual costs and tKen variances are 
analysed and adMusted� 8nder activity�Eased costing� costs are ascertained on tKe Easis 
of activities� ZKicK are cost drivers�

)inancial accounting Kas Eeen a Pandatory reTuirePent ever since corporate laZs Zere 
fraPed to regulate corporate Eusiness� Cost accounting records� in earlier tiPes and in 
soPe cases even noZ� are Paintained in an inforPal Panner in PePoranduP forP� ZKicK 
in sPall industries Peet tKe Easic Panagerial control reTuirePents� Even ZKen cost data 
is coPpiled in PePoranduP forP for providing Panagerial control inforPation� tKe cost 
data isreconciled ZitK financial accounting data� )inancial accounting data Eeing suEMect 
to Pandatory audit� is usually considered Pore reliaEle and coPpreKensive� 8nits of sucK 
industry as are covered Ey tKe cost accounting record order�rules� Kave to Paintain proper 
and adeTuate cost accounting records� in order to provide cost accounting inforPation in 
tKe prescriEed scKedules and anne[ures�

The cost auditor has to judge and give his opinion on whether or not the cost accounting 
records Paintained are adeTuate for tKe cost accounting of iPportant elePents of cost� 
specifically Pentioned and e[plained in tKe cost accounting record order�rules�

CKapter �3 Cost $udit



9�A Synopsis of Production Process in Sugar Industry of Pakistan

Cost Accounting System
8nder para � of $ppendi[ ,,, to tKe CoPpanies �$udit of Cost $ccounting� Rules �99�� tKe 
cost auditor Kas to offer Erief coPPents on tKe cost accounting systeP and its adeTuacy 
or otherwise to determine correctly the cost of the product under reference. It is always 
appropriate to give a Erief description of tKe cost accounting systeP Eeing folloZed Ey tKe 
unit under audit� Eefore offering any coPPents on it� 7Ke cost auditor� in Kis coPPents� 
sKould KigKligKt cKanges� ZKicK Pay Kave Eeen Pade in tKe cost accounting systeP� 
since last year.

Adequacy of Cost Accounting System
$ltKougK tKe rules refer only to tKe adeTuacy of tKe cost accounting systeP in arriving at 
tKe cost of production� it is necessary to e[aPine tKe adeTuacy of tKe systeP froP tKe 
angle of arriving at the marketing costs as well. This is necessary in view of the provisions 
tKat are generally included in tKe cost accounting record orders tKat ��� tKe cost accounting 
sKall Ee Nept in sucK a Zay as to PaNe it possiEle to calculate froP tKe particulars entered 
tKerein� tKe cost of production and cost of sales of eacK of tKe products under reference� 
during tKe financial year�

7Ke terP cost of production Pust Ee taNen to include cost of processing activities� )or 
e[aPple� ZKen cost accounting record rules are issued to cover an industry liNe 7e[tile� tKe 
te[tile processing coPpany ZKicK processes te[tile produced Ey anotKer Panufacturer� 
Zill also Ee covered Ey tKose record rules� SiPilarly� soPe cePent Panufacturing units 
Pay Euy ClinNer produced Ey a different cePent plant� BotK PaNing clinNer as Zell as 
processing clinNer to produce cePent are covered Ey tKe cost accounting record rules� 
applicaEle to tKe cePent industry� ,n sucK cases� all processing coPpanies Kave to get 
tKeir cost accounts audited Ey Cost $uditors for tKe processes involved�

Requirement of Cost Accounting Record Rules
,t is advisaEle for tKe cost auditor to Neep tKe reTuirePents of ScKedule � of tKe relevant 
cost accounting record rules in Kis files and revieZ tKe e[isting cost accounting systeP 
Eeing folloZed Ey tKe unit under audit� in tKe ligKt of tKat analysis� ,Pportant elePents of 
cost� liNe raZ Paterials� laEour� ePployee related cost� poZer� fuel� stores and spares� 
repairs and Paintenance� otKer overKeads and depreciation� ZKicK are generally 
specifically Pentioned and e[plained in tKe cost accounting record order�rules and for 
ZKicK adeTuate cost accounting records Kave to Ee Paintained�

Sugar ,ndustry �Cost $ccounting Records� 2rder� ����

Short title, application and commencement

1.	 7Kis order Pay Ee called tKe Sugar ,ndustry �Cost $ccounting Records� 2rder� �����
2.	 7Kis 2rder sKall apply to every coPpany engaged in production of sugar in any 

form except liquid sugar.
3.	 It shall come into force at once.

CKapter �3 Cost $udit



9�A Synopsis of Production Process in Sugar Industry of Pakistan

Maintenance of Records

1.	 Every coPpany to ZKicK tKis order applies sKall� in respect of eacK financial year 
coPPencing on or after tKe coPPencePent of tKis order� Neep cost accounting 
records� containing� inter�alia� tKe particulars specified in ScKedules ,� ,, and ,,, to 
tKis 2rder�

2.	 7Ke cost accounting records referred to suE�para ��� sKall Ee Nept in sucK a Zay 
as to PaNe it possiEle to calculate froP tKe particulars entered tKerein� tKe cost 
of production and cost of sales of ZKite sugar separately� during a financial year�

3.	 :Kere a coPpany is Panufacturing any otKer product in addition to sugar� tKe 
particulars relating to tKe utili]ation of Paterials� laEour and otKer itePs of cost in 
so far as tKey are applicaEle to sucK otKer product� sKall not Ee included in tKe cost 
of sugar.

4.	 ,t sKall Ee tKe duty of every person referred to in suE�section ��� of Section �3� of 
tKe CoPpanies 2rdinance� �9�4 �;/9,, of �9�4�� to coPply ZitK tKe provisions of 
suE�paragrapKs ��� to �3�� in tKe saPe Panner as tKey are liaEle to Paintain EooNs 
of financial accounts reTuired under Section �3� of tKe said 2rdinance�

Penalty
,f a CoPpany contravenes tKe provisions of tKis order� sucK coPpany and every officer 
tKereof referred to in suE�paragrapK �4� of paragrapK �� sKall Ee punisKaEle under suE�
section ��� of section �3� of tKe CoPpanies 2rdinance� �9�4 �;/9,, of �9�4��

 SCHEDULE I

Materials
Direct Materials
1.	 $deTuate records sKall Ee Paintained sKoZing separately tKe Tuantity and cost of 

sugar�cane procured at tKe factory gate or otKer collection centers� :Kere sugar�
cane is groZn in farPs oZned or taNen on lease Ey a coPpany� detailed records sKall 
Ee Paintained in a suitaEle proforPa so as to enaEle coPputation of tKe cost of sucK 
sugar�cane� 7Ke rate fi[ed Ey tKe *overnPent froP year to year adopted for pricing 
tKe sugar cane supplied Ey tKe sugar cane groZer �groZers� to tKe sugar Pill sKall Ee 
indicated in the cost records.

2.	 :Kere Eeet is used as raZ Paterial for tKe production of sugar� separate records sKall 
Ee Paintained on tKe lines siPilar to sugar�cane�

3.	 $ separate proforPa sKall Ee Paintained to record sugar�cane and Eeet procurePent 
e[penses along ZitK otKer related e[penses� 7Kese e[penses sKall Ee separately 
determined.

4.	 $ll issues of Paterials sKall Ee reconciled ZitK figures sKoZn in $nne[ures to 
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ScKedule ,,, to tKis 2rder� or in any otKer forP as near tKereto as possiEle� $ny losses 
or surpluses arising as a result of pKysical verification of inventories and adMustPents 
tKereof sKall Ee clearly indicated in tKe cost records�

5.	 Record of purcKase and supply tKrougK indent Ey suppliers sKall Ee Paintained 
sKoZing tKe rates at ZKicK tKe various Tuantities of Paterial are to Ee acTuired� 7Ke 
records shall indicate principal features of each indent particularly conditions relating 
to Tuantity� Tuality� price� period of delivery and discounts�

6.	 If the quantity and value of material consumed in a company are determined on 
any Easis otKer tKan actuals for e[aPple at standards� tKe PetKod adopted sKall 
Ee Pentioned in cost records and folloZed consistently� 7Ke overall reconciliation of 
sucK Tuantities and values of Paterial ZitK tKe actuals sKall Ee Pade at tKe end of tKe 
financial year e[plaining tKe reasons for variances� 7Ke treatPent of sucK variances 
in deterPining tKe cost of itePs referred to in para � sKall Ee indicated in tKe cost 
records.

7.	 7Ke records sKall Ee Paintained in sucK detail as Pay enaEle tKe coPpany to readily 
provide data reTuired in tKe various $nne[ures to ScKedule ,,,� to tKis 2rder in a 
verifiaEle state�

Process Material
$deTuate records sKall Ee Paintained to sKoZ tKe receipts� issues and Ealances� EotK 
in Tuantities and costs of eacK iteP of tKe process Paterial sucK as liPe� sulpKur� super 
pKospKate� caustic soda� filter clotK and otKer cKePicals� 7Ke cost sKall include all direct 
cKarges up to ZorNs� ZKerever specifically incurred� 7Ke issues of Paterial sKall properly 
Ee identified ZitK tKe departPents or cost centers�

Consumable Stores, Small Tools, Machinery Spares etc.
1.	 $deTuate records sKall Ee Paintained to sKoZ tKe receipts� issues and Ealances� EotK 

in Tuantities and cost of eacK iteP of consuPaEle stores� sPall tools and PacKinery 
spares� 7Ke costs sKoZn sKall include tKe direct cKarges up to ZorNs� ZKerever 
specifically incurred�

2.	 ,n case of sPall tools� tKe costs of ZKicK are insignificant� tKe coPpany Pay Paintain 
such records for the main groups of such items.

3.	 7Ke cost of issues of consuPaEle stores� sPall tools and PacKinery spares� sKall Ee 
cKarged to tKe relevant Keads of accounts sucK as repairs to plant and PacKinery� or 
repairs to Euilding� 0aterial consuPed on capital ZorNs sucK as addition to Euildings� 
plant and PacKinery and otKer assets sKall Ee sKoZn under tKe relevant capital Keads�

4.	 :astages� spoilages� reMections or losses etc��
	 $deTuate records sKall Ee Paintained sKoZing tKe Tuantity and cost of Zastages� 
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spoilages� reMections and losses of sugar�cane and otKer raZ Paterial� process 
Paterial� consuPaEle stores� sPall tools and PacKinery spares� ZKetKer in transit� 
storage� or for any otKer reasons� 7Ke PetKod folloZed for adMusting tKe aEove losses 
as Zell as tKe incoPe derived froP tKe disposal of scrap� if any� in deterPining tKe 
cost of tKe product sKall Ee disclosed in sucK details as Pay enaEle tKe coPpany to 
arrive at the net cost of white sugar produced.

Excise Duty and Sales Tax
$deTuate record of e[cise duty and sales ta[ paid and tKe reEate claiPed or earned in 
case of alloZance for e[cess production or e[port of sugar sKall Ee Paintained along 
ZitK tKe record of ZKite sugar Panufactured� Calculation for reEate sKall Ee ZorNed out 
tKrougK forPula prescriEed Ey tKe *overnPent� 7Ke ZorNing of tKe adMustPent or claiP� if 
any� sKall also Ee sKoZn�

Salaries and Wages
1.	 $deTuate record sKall Ee Paintained to sKoZ tKe attendance of ZorNers ePployed 

Ey tKe coPpany ZKetKer on regular� seasonal� tePporary� or on contract Easis� as tKe 
case Pay Ee� Proper record sKall also Ee Paintained in respect of payPent Pade for 
overtiPe ZorN and production incentives ZKetKer in tKe sKape of production Eonus or 
incentives Eased on output given to tKe ZorNers� PayPent of any retirePent Eenefits 
including pension� provident fund� gratuity � old age Eenefits� contriEution and any 
Zelfare e[penses sKall also Ee included in tKe laEour or factory overKead cost of 
Eeneficiary cost center� departPent� 7Kis Zill Ee done in a Panner tKat laEour cost is 
availaEle for eacK cost center or departPent and for eacK product ZKetKer Ey�product 
or Pain product so tKat different $nne[ures of ScKedule ,,, to tKis order� are filled 
properly and easily.

2.	 )air and reasonaEle allocation sKall Ee Pade for Zages paid to sucK direct laEour as 
Kas Eeen utili]ed in Pore tKan one departPent� EetZeen tKe various departPents 
or cost centers and tKe Easis of sucK allocation sKall Ee consistently folloZed� ,dle 
tiPe or lay�off payPents sKall Ee recorded separately indicating tKe reasons and tKe 
PetKod of treatPent in tKe calculation of tKe cost of tKe itePs referred to in Para �� 
$ny Zages paid for additions to plant and PacKinery or otKer capitalised assets� sKall 
Ee capitali]ed and e[cluded froP tKe cost statePents of ZKite sugar produced�

3.	 Benefits paid to tKe ePployees otKer tKan covered in clause �a� aEove sKall Ee ZorNed 
out separately and shown in the cost statement department wise.

Service / Departments
$deTuate records sKall Ee Paintained to indicate tKe e[penses incurred for eacK services 
department or cost center.
,n tKe case of Pulti�product coPpanies� tKese e[penses sKall Ee apportioned to otKer service 
and production  departPents on an eTuitaEle Easis� :Kere tKese service departPents 
serve products otKer tKan ZKite Eagged sugar� suitaEle Easis sKall Ee ZorNed out so tKat 
tKe sKare apportioned to ZKite Eagged sugar is ZorNed out and applied consistently�
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Utilities
1.	 SteaP� $deTuate records sKoZing tKe Tuantity and cost of steaP raised and 

consuPed sKall Ee Paintained in sucK detail as Pay enaEle tKe coPpany to fill 
up tKe necessary particulars in $nne[ure � to scKedule ,, to tKis 2rder� 7Ke cost 
of steaP consuPed Ey tKe sugar Pill and otKer units of tKe coPpany sKall Ee 
calculated on a reasonaEle Easis and applied consistently� 7Ke cost of steaP 
sKould Ee allocated to electric poZer Kouse� ZKite Eagged sugar and otKer users 
including staff colony and office Euilding etc� Basis adopted for valuation of steaP 
at different pressures sKall also Ee indicated in tKe records�

2.	 Electric PoZer� $deTuate record of cost of electric poZer generated Ey tKe 
coPpany and purcKased sKall Ee Nept in sucK details as Pay enaEle tKe coPpany 
to furnisK tKe necessary cost data as in $nne[ure � to ScKedule ,,, to tKis 2rder� 7Ke 
records sKall Ee so Paintained as to enaEle assessPent of consuPption of poZer 
Ey different departPents or production units or cost centers� $llocation of cost of 
electric poZer sKall Ee on tKe Easis of actual consuPption� if separate Peters are 
installed� or on tKe Easis of tecKnical estiPates in tKe aEsence of separate Peters� 
,n tKe case of fi[ed cKarges or fuel adMustPent surcKarge claiPed Ey tKe utility 
coPpany� irrespective of tKe actual poZer consuPed and if tKe aPount payaEle 
as per actual consuPptions fall EeloZ tKe contractual PiniPuP� tKe difference 
EetZeen tKe contractual PiniPuP and tKe actual aPount sKall Ee treated as fi[ed 
or period cost and transferred to otKer factory e[penses statePent >$nne[ure 9 
of ScKedule ,,,@� Cost of poZer consuPed in and cKargeaEle to non�production 
departPents� if significant� sKall Ee sKoZn separately� Record sKall also Ee Nept for 
any electric power sold to out-side agencies.

1ote� ,n case of self�generation Tuantity and reasons for under utili]ation sKall Ee specified 
and tKe relevant cost sKall Ee treated as fi[ed or period cost�

Repairs and Maintenance
$deTuate records sKoZing tKe e[penditure incurred on ZorNsKop facilities for repairs 
and Paintenance of Euildings� civil ZorNs� offices and plant and PacKinery in different 
departPents and cost centers sKall Ee Paintained on regular Easis� 'etails of costs 
incurred and tKe Easis of allocation of repairs and Paintenance e[penditure to different 
departPents or production units sKall Ee indicated� Cost of ZorN of capital nature� Keavy 
repairs� and overKaul cost� Eenefit of ZKicK is liNely to Ee spread over a period longer tKan 
tKe financial year� sKall Ee sKoZn separately� ,f a separate Paintenance teaP is ZorNing 
for a particular departPent� tKe salaries� Zages� cost of consuPaEles� spares and tools 
sKall Ee cKarged as direct e[pense of tKat departPent�

,f tKe Paintenance services are utili]ed for otKer products� tKe portion utili]ed for tKeP 
sKall Ee segregated and cKarged tKereto�

Depreciation
1.	 $deTuate records sKall Ee Paintained sKoZing values and otKer particulars 
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of fi[ed assets in respect of ZKicK depreciation is to Ee provided� 7Ke records 
sKall� inter alia� indicate tKe cost of eacK iteP of asset� tKe date of its acTuisition� 
accuPulated depreciation� tKe rate of depreciation and tKe depreciation cKarged� 
for the relevant period.

2.	 Basis on ZKicK depreciation is calculated and allocated to tKe various departPents 
and products sKall Ee clearly indicated in tKe records� Cost $udit +and BooN 9��

3.	 $Pount of depreciation cKargeaEle to different departPents� production units or 
cost centers� for tKe financial year sKall Ee in accordance ZitK tKe provisions of 
clause �)� of Part ,, of tKe )ourtK ScKedule to tKe CoPpanies 2rdinance� �9�4� 
and sKall relate to tKe plant and PacKinery and otKer fi[ed assets utili]ed in sucK 
departPents or units or cost centers� 7Ke PetKod once adopted sKall Ee applied 
consistently.

Insurance
1.	 7Ke record sKall Ee Paintained sKoZing tKe insurance prePia paid for tKe various 

risks covered on the assets and other interests of the company.
2.	 0etKod of allocating insurance cost to tKe various departPents sKall Ee indicated 

in the cost records and followed consistently.

Other Overheads
$deTuate records sKoZing tKe aPounts coPprising tKe Panufacturing overKead e[penses 
other than those already mentioned and details of apportionment thereof to the various 
departPents or processes sKall Ee Paintained�

,f products otKer tKan ZKite Eagged sugar are also Eeing produced in tKe factory� adeTuate 
Easis sKould Ee developed to apportion tKe overKead cost eTuitaEly�

By-Products
'etailed records sKall Ee Paintained for eacK iteP of Ey�product sKoZing tKe production� 
disposal and Ealance EotK in Tuantity and value� 7Ke Easis adopted for valuation of tKe Ey�
products sKall Ee eTuitaEle and consistent� Records indicating tKe actual sales realisation 
of Ey�products sKall also Ee Paintained�

White Sugar Transferred for Self Use
$deTuate records sKall Ee Paintained sKoZing tKe Tuantity and cost of ZKite sugar 
transferred to other units of the company for self consumption. The rate at which such 
transfers are affected sKall Ee disclosed in tKe cost records�

Work-In-Process and Finished Goods Stock
7Ke PetKod of valuation of ZorN�in�process and finisKed goods stocN sKall Ee indicated 
in tKe cost records so as to reveal tKe cost elePents tKat Kave Eeen taNen into account 
in sucK coPputation� 7Ke cost elePent sKall Ee related to tKe itePs referred to in tKe 
relevant $nne[ures to ScKedule ,,, to tKis 2rder� 7Ke costing PetKod adopted sKall Ee 
consistently folloZed� 7reatPent of differences� if any� on pKysical verification of stocNs 
ZitK EooN Ealances� sKall also Ee indicated in tKe cost records�
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Adjustment of Cost Variance
:Kere tKe coPpany Paintains cost records on any Easis otKer tKan actuals� sucK as 
standard costing� tKe records sKall indicate tKe procedures folloZed Ey tKe coPpany in 
working out the actual cost of the product under such systems. The method followed for 
adMusting tKe cost variances in deterPining tKe actual cost of tKe product sKall Ee indicated 
clearly in tKe cost records� 7Ke reasons for tKe variances sKall Ee indicated in detail in tKe 
cost records.

Inter-Company Transactions
,n respect of supplies Pade or services rendered Ey tKe coPpany to its Kolding coPpany 
or a suEsidiary of a coPpany in tKe saPe group or coPpany in ZKicK a director of tKe 
coPpany is also a director in sucK coPpanies and vice versa� records sKall Ee Paintained 
sKoZing contracts entered into� agreePents or understandings reacKed� in respect of��
Cost $udit +and BooN �999�

1.	 Purchase and sale of raw materials and process material;
2.	 8tilisation of plant facilities�
3.	 Supply of utilities� and
4.	 $dPinistrative� tecKnical� Panagerial and otKer consultancy services�

7Kese records sKall indicate tKe Easis folloZed to arrive at tKe rates cKarged EetZeen 
tKeP so as to enaEle deterPination of tKe reasonaEleness of tKe rate cKarged or paid for 
such services.

Reconciliation of Cost and Financial Accounts
1.	 ,f integrated accounts are not Paintained� tKe cost records sKall Ee periodically 

reconciled ZitK tKe financial accounts to ensure accuracy� 9ariations� if any� sKall 
Ee clearly indicated and e[plained�

2.	 7Ke reconciliation sKall Ee done in sucK a Panner tKat tKe profitaEility of eacK 
product produced and sold is correctly judged and reconciled with the overall 
profits of tKe coPpany froP all of its activities�

3.	 $deTuate cost records sKall Ee Paintained in a Panner so tKat tKe cost statePents 
Pay Ee properly coPpiled�

Statistical Records
1.	 'ata sucK as tKe duration of crusKing period� tKe Tuantity of eacK grade of ZKite 

sugar produced� Pill stoppages during tKe season indicating tKe reasons� Tuantity 
of Ey�products oEtained� percentage of sugar Ealance� Eagasse� press�Pud� 
Polasses and sugars sKall Ee Nept in detail�

2.	 7Ke data Paintained in tKe cost records sKall Ee reconciled ZitK tKe periodical 
returns suEPitted Ey tKe coPpany to e[cise and otKer autKorities�

3.	 CoPpanies Pay develop an appropriate standard for use as a Easis to evaluate 
performance properly. 
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 SCHEDULE II
A. COMPANY INFORMATION

�� 1aPe of tKe CoPpany
�� 'ate of ,ncorporation
3� /ocation of Registered 2ffice

4� /ocation of )actory�)actories
5� Products otKer tKan sugar Eeing Panufactured
�� ,nstalled Cane CrusKing Capacity in tonnes

B. PRODUCTION DATA 

S� 1o�
��� 

Particulars
���

Current <ear
�3�

Previous <ear
�4�

� �a� CANE CRUSHED
Date of started
'ate of )inisKed
Duration of run days
7otal nuPEer of Kours in duration
7otal nuPEer of Kours of actual crusKing
7otal nuPEers of Kour lost
7otal cane Pilled �tonnes�
Converted Paunds
7otal Pi[ed Muice oEtained �tonnes�

�E� GUR MELTED
� JUICE & ADDED WATER

$verage Pi[ed Muice � cane
$verage added Zater � cane

3 SUGAR MADE
7otal sugar Eagged of all grade ���� Ng��5� Ng�
Sugar Eagged �tonnes�
Sugar in process �tonnes�

4 MOLASSES EXTRACTED
7otal Polasses sent out �tonnes�
0olasses in process �tonnes�

5 RECOVERY (PERCENT)
/aEoratory test percentage recovery of sugarcane
$verage recovery of ParNetaEle ZKite sugar � cane
$verage production of final Polasses � cane

6 BY- PRODUCTS
Bagasses � cane �calculated� �tonnes�
9�)� CaNe � cane �tonnes�

� CLARIFICATION PROCESS
Specify tKe process used Ey tKe Pill
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 SCHEDULE III
Annexure 1

STATEMENT SHOWING COST OF PRODUCTION & SALE OF WHITE 
BAGGED SUGAR FOR THE YEAR ENDED ___________________

Quantitative Data & Bagged Sugar
2pening StocN 		  �0�7on�
Production 		  �0�7on�
Closing StocN 		  �0�7on�
Sales 			   �0�7on�

S.No. Particulars
Current Year Previous Year

Amount Rs. Cost per Ton 
of Sugar

Amount Rs. Cost per Ton 
of Sugar

(1) (2) (3) (4) (5) (6)

��

��
3�
4�
5�

6.
��
8.
9�
���
���
���
�3�
�4�
�5�

���
���
���
�9�
���
���
���
�3�
�4�
�5�
���

RaZ 0aterials
a�   Sugar Cane �$nne[ 3�
E�   Beet �$nne[ 4�
c�   *ur
d�   RaZ Sugar
e�   Process 0aterial �$nne[ 5�
Salaries�:ages and Eenefits �$nne[ ��
ConsuPaEle Stores
Repairs and maintenance
8tilities
SteaP �$nne[ ��
Electric PoZer �$nne[ ��
:ater 	 *as
Insurance
Depreciation
2tKer )actory 2verKeads �$nne[ 9�
7otal Cost
$'' � 2pening StocN of :�,�P�
/ESS � Closing StocN of :�,�P�
7otal Cost of goods0anufacturing
/ess� RealisaEle value of By�Products

0olasses
Bagasse
2tKers

1et Cost of goods 0anufacturing�
$dd� PacNing 0aterial 	 +andling
1et Cost of Bagged Sugar
$dd� E[cise 'uty � sales ta[
7otal Cost of Bagged Sugar�
$dd� 2pening StocN of Sugar
/ess� Closing StocN of Sugar
Cost of Sales
$dPinistrative E[penses �$nne[ ���
Selling 	 'istriE� E[penses �$nne[ ���
)inancial E[penses
2tKer CKarges
7otal Cost to 0aNe and Sell
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Annexure 2

STATEMENT SHOWING COST OF SUGARCANE PRODUCED
FOR THE YEAR ENDED ___________________________

S.No.
(1)

Particulars
(2)

Current Year Previous Year
Quantity Rs.

(3)
Amount Rs.

(4)
Quantity Rs.

(5)
Amount Rs.

(6)

1.

2.

3.

Seeds and Other inputs
Seed
)ertili]ers� KerEicides etc�
Insecticides
$Eiana�:ater CKarges
7otal Cost of ,nputs

Labour Cost
/and preparation
Plantation
0aintenance of cane crop�ratoons
2peration of 7ractors
+arvesting
7otal /aEour Cost

Other Cost
)uel for 7ractors operation
0aintenance and over Kaul of 7ractors
Insurance
Interest expenses
Depreciation of equipments
Rent of agriculture eTuipPents �if any�
7otal 2tKer Costs

7otal Cost of oZn production �����3�
Sales value at controlled price
Profit�/oss on oZn production

Notes: 	 �� 7Kis $nne[ure Zill Ee prepared Ey tKose enterprises ZKicK cultivate sugarcane on tKeir 
own farms.

�� SiPilar $nne[ure Zill Ee prepared Ey tKose enterprises ZKicK cultivate Eeet on tKeir oZn 
farms.
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Annexure 3
STATEMENT SHOWING COST OF SUGARCANE CRUSHED 

FOR THE YEAR ENDED ___________________________

S.No.
(1)

Particulars
(2)

Current Year Previous Year
Quantity
M. Ton

(3)

Rate Rs./
M. Ton

(4)

Amount
Rs.
(5)

Quantity
M. Ton

(6)

Rate Rs./
M. Ton

(7)

Amount
Rs.
(8)

��

��
3�
4�
5�

6.

��

8.

Total sugarcane purchased at 
*overnPent fi[ed rate
Sugarcane produced froP 
oZn farP �$nne[ ��
/ess� /oss in transit
Sugarcane received at factory 
gate
CoPPission
4uality prePiuP
/oading�unloading cKarges
Cane developPent e[penses�
a� Salaries and :ages of 
Supply and 'evelopPent 
Staff
E� Sugarcane 'evelopPent 
Research
c� Supply staff and 
transportation expenses
d� 2tKer e[penditure
7a[es and /evies�
a� Cane cess� purcKase ta[
E� 0arNet coPPittee fee
c� Road cess
d� 2ctroi
e� 2tKer levies
7ransportation CKarges
a� 'elivery e[penses
E� 7ransport suEsidy
c� 2tKers
2tKer E[penditures at Cane 
Collection Centers
a� Salaries and :ages
E� Stores
c� Repairs and 0aintenance
d� 2tKers
7otal cost of ³S8*$RC$1E´ 
Transferred to production 
processes �$nne[ ��

Notes: 	 �� Cane supplied froP oZn farP sKall Ee cKarged at controlled rate 	 tKe profit�loss on farP 
sKall Ee taNen to profit 	loss account directly�

�� $ll e[penses relating to oZn farP sKall Ee e[cluded froP tKis $nne[ure�
3� :Kere Eeet is used in addition to sugarcane� separate $nne[ure sKall Ee Paintained on 

siPilar lines for Eeet also�
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Annexure 4
STATEMENT SHOWING COST OF BEET CONSUMED 

FOR THE YEAR ENDED _____________________

S.No.
(1)

Particulars
(2)

Current Year Previous Year
Quantity
M. Ton

(3)

Rate Rs./
M. Ton

(4)

Amount
Rs.
(5)

Quantity
M. Ton

(6)

Rate Rs./
M. Ton

(7)

Amount
Rs.
(8)

��

��
3�
4�

5�

6.

��

7otal Eeet purcKased at 
*overnPent fi[ed rate
/ess� /oss in transit
Beet received at factory gate
CoPPission paid
/oading unloading
Beet developPent e[penses�
a� Salaries and :ages of 
Supply and 'evelopPent 
Staff
E� Sugar 'evelopPent 
Research
c� Supply staff and 
transportation expenses
d� 2tKer e[penditure
7a[es and /evies �if any�
a� PurcKase ta[
E� 0arNet coPPittee fee
c� Road cess
d� 2ctroi
e� 2tKer levies
7ransportation CKarges
a� 'elivery e[penses�
travelling from purchases 
centre to mill gate
E� 7ransport suEsidy
c� 2tKers
2tKer E[penditures at Beet 
Collection Centers
a� Salaries and :ages
E� Stores
c� Repairs and 0aintenance
d� 2tKers
7otal cost of ³BEE7´ 
Transferred to production 
processes �$nne[ ��

Notes: 	 �� Beet supplied froP oZn farP sKall Ee cKarged at controlled rate 	 tKe profit�loss on farP 
sKall Ee taNen to profit 	 loss account directly�

�� $ll e[penses relating to oZn farP sKall Ee e[cluded froP tKis $nne[ure�
3� :Kere sugarcane is used in addition to Eeet� separate $nne[ures sKall Ee Paintained 

on similar lines for sugarcane also.
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Annexure 5
STATEMENT SHOWING COST OF PROCESS MATERIAL CONSUMED

FOR THE YEAR ENDED _____________________________

S.No. Particulars
Current Season Previous Season

Amount Rs. Cost per Ton 
of Sugar

Amount Rs. Cost per Ton 
of Sugar

(1) (2) (3) (4) (5) (6)

��
��
3�
4�
5�
6.
��
8.
9�
���
���
���
�3�
�4�
�5�
���

7otal Sugar Produced �0�7ons�
8nslaNed /iPe
PKospKoric $cid
)ilter $cid
SulpKur
Caustic Soda
Soda $sK
Tri sodium Phosphate
BleacKing PoZder
$nti )oaP
)orPaline
/aEoratory CKePicals
)ilter ClotK
SeZing 7Kread
Cleaning BrusKes
/uEricant and *rease
2tKer �Specify�
Total
/ess allocated to
�a� Electricity generation
�E� SteaP *eneration
�c� RaZ 0aterial
�d� $dPin E[penses
�e� Selling and 'istriEution E[penditure
�f� $ny 2tKer Specify

Balance transferred to production 
process $nne[ure ��
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Annexure 6

STATEMENT SHOWING COST OF SALARIES, WAGES AND BENEFITS 
FOR THE YEAR ENDED _________________________________

S.No. Particulars
Current Year Previous Year

Amount Rs. Cost per 
Tonne of 

Sugar

Amount Rs. Cost per 
Tonne of 

Sugar

(1) (2) (3) (4) (5) (6)

1.

�i�
�ii�
�iii�
�iv�

2.

�i�
�ii�
�iii�
�iv�
�v�
�vi�
�vii�

�viii�
�i[�

�[�

Total Sugar Produced (M-Tons)

Cost

6aOarieV�:aJeV�

2fficers and PerPanent Staff
Seasonal Staff
'aily rated and Contract /aEour
Bonuses

%enefitV�

0edical E[penses
Canteen E[penses
:elfare� Recreation
Transport and Travelling
Education Cess�E[penses
*roup ,nsurance�:orNPen
CoPp� ,nsurance
Prov� )und �EPployer¶s ContriEution�
*ratuity�Pension
2tKer Benefits �if any�

Total
Less allocated to-
�a� Electricity *eneration
�E� SteaP *eneration
�c� RaZ 0aterial
�d� $dPin E[penses
�e� Selling 	 'istriEution E[penses
�f� $ny 2tKer Specify

Balance transferred to production 
process �$nne[ure�
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Annexure 7
STATEMENT SHOWING COST OF STEAM/GENERATED CONSUMED

FOR THE YEAR ENDED _______________________________
S.No.

(1)
Particulars

(2)
Unit
(3)

Current Year 
(4)

Previous Year
(5)

Variance
(6)

��
��
3�
4�

5�

7ypes of steaP Eoilers used
1o� of days ZorNed
,nstalled Capacity �steaP in tonnes�
8tilised capacity �steaP in tonnes�
Production:

a� +igK pressure steaP
E� 0ediuP pressure steaP
c� /oZ pressure steaP
d� /ess� transit losses
e� 7otal

Percentage of capacity utili]ation �3�� 
 ����

S.No.
(1)

Particulars
(2)

Current Year Previous Year
Quantity

(3)
Rate Per 
Unit Rs.

(4)

Amount
Rs.
(5)

Quantity
(6)

Rate Per 
Unit Rs.

(7)

Amount
Rs.
(8)

��
��

3�
4�
5�
6.
��

8.
9�

���

���
���

:ater
)uels�
a� Bagasse

�i� 2Zn
�ii� PurcKased

E� PitK
c� Coal purcKased
d� )urnace 2il
e� )ire :ood
f� *as
g� Other fuels, if any (to be specified)
4uantity of Zaste Keat froP tKe plant� if any
ConsuPaEle stores
'irect salaries� :ages and Eenefits
Repairs and 0aintenance
2tKer direct e[penses �e�g� Boiler 
inspection fee etc��
Insurance
Depreciation
7otal Cost of SteaP Raised
/ess � 2utside sale
7otal Cost of SteaP for Self ConsuPption
$dd� Cost of steaP purcKased
7otal Cost of SteaP ConsuPed
ALLOCATION
7otal of iteP �� allocated to
i� :Kite Eagged sugar
ii� Electric poZer Kouse
iii� 2tKers�

a� Staff colony
E� 2ffice Euilding etc�

Total
Notes: �� 7Ke rate at ZKicK Zaste Keat is evaluated vide iteP 3 of tKis anne[ sKould Ee indicated giving details of cost centre 

from which transferred.
�� Basis adopted for valuation of steaP at different pressures Ee also indicated in tKe records�
3� Realisation� if any� Ey sale of steaP to outside parties and Zaste products sucK as Eoiler asK sKall Ee sKoZn 

separately against iteP ���
4� :Kere Peters are not installed� consuPption of steaP sKall Ee assessed on a reasonaEle Easis and applied consistently�

CKapter �3 Cost $udit
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Annexure 8
STATEMENT OF COST OF ELECTRIC POWER PURCHASED / GENERATED 

& CONSUMED FOR THE YEAR ENDED __________________________

�� ,nstalled Capacity �K:+�
�� 1o� of units generated �K:+�
3� 1o� of units purcKased �K:+�
4� 7otal ���3�
5� ConsuPption in PoZer +ouse including otKer losses
�� 1et units consuPed �4�5�
�� Percentage of ConsuPption and losses to total units
    $vailaEle  5�4
 ���
�� Percentage of poZer generated to installed capacity ��� 
 ���

S.No.
(1)

Particulars
(2)

Current Year Previous Year
Quantity
M. Ton

(3)

Rate Rs./
M. Ton

(4)

Amount
Rs.
(5)

Quantity
M. Ton

(6)

Rate Rs./
M. Ton

(7)

Amount
Rs.
(8)

��
��
3�
4�
5�
6.
��

8.

9�
���
���
���
�3�

SteaP �$nne[ ��
ConsuPaEle Stores
Salaries and :ages
2tKer direct e[penses
Repairs and maintenance
Duty on electricity
Depreciation
Total
/ess� a� Credit for e[Kaust
         steam used in process etc.
          E� 2tKer credits� if any
Cost of poZer generated
/ess� Cost of poZer sold
$dd� Cost of poZer PurcKased
Total net cost of power consumed
Cost per unit average

ALLOCATIONS
7otal at iteP �� allocated to�
i� :Kite Eagged sugar 
ii� Self consuPption 
iii� 2tKers�

a� Staff colony
E� 2ffice Euilding
c� 2tKer �specify�

Total

Notes: 	 �� Credit for tKe cost of e[Kaust steaP supplied to tKe sugar factory and for otKer units sKall Ee 
deterPined on a reasonaEle Easis and sKoZn against iteP ��a��

�� Realisation� if any� Ey sale of steaP to outside parties� etc� sKall Ee sKoZn separately against iteP ��E��
3� Cost per unit sKall Ee ZorNed out ZitK reference to tKe net units of poZer availaEle for use after 

deducting consumption in the power house and other losses. 

Current Year Previous Year Variance

CKapter �3 Cost $udit
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Annexure 9

STATEMENT SHOWING OTHER FACTORY OVERHEADS
FOR THE YEAR ENDED _______________________

S.No. Description
Amount in Rupees

Current Year Previous Year
Amount Rs. Cost per Ton 

of Sugar
Amount Rs. Cost per Ton

of Sugar

��
��
3�
4�
5�
6.
��
8.
9�
���
���

���

Total Sugar Produced (M-Tons)

Cost

Rent� Rate and 7a[es
Printing 	 Stationery
Postage 	 7elegraP
7elepKone )a[ 	 7ele[
7ravelling 	 Conveyance
SuEscriptions� BooNs 	 Periodicals
EntertainPent
9eKicle Running E[penses
Security
)ire )igKting
2tKer E[penses

Total 

$llocated to
i�:Kite Eagged sugar
ii� Electric PoZer +ouse
iii�SteaP *eneration
iv� 2tKers�

a� Staff colony
E�2ffice Euilding etc

7otal as per iteP �� aEove

Note: 	 �� Bases of allocation sKould Ee disclosed�
�� E[penses are illustrative only� CoPpanies sKould provide in detail all itePs of general overKeads�

CKapter �3 Cost $udit



��4A Synopsis of Production Process in Sugar Industry of Pakistan

Annexure 10

STATEMENT SHOWING ADMINISTRATIVE EXPENSES
FOR THE YEAR ENDED __________________

S.No. Particulars
Current Year Previous Year

Amount Rs. Cost per Ton 
of Sugar

Amount Rs. Cost per Ton
of Sugar

��
��
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

7otal Sugar Sold �0�7ons�
Cost
Salaries� :ages 	 Benefits �$nne[ ��
Rent� Rate and 7a[es
Insurance
:ater� *as 	 Electricity
Printing 	 Stationery
Postage 	 7elegraP
7elepKone )a[ 	 7ele[
Repair 	 0aintenance
7ravelling 	 Conveyance
SuEscriptions� BooNs 	 Periodicals
EntertainPent
$dvertising
/egal 	 Professional E[p
$uditors rePuneration
9eKicle Running E[penses
CKarity 	 'onation
2tKers
Total

 

CKapter �3 Cost $udit
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Annexure 11

STATEMENT SHOWING SELLING EXPENSES
DURING THE YEAR ENDED ____________

S.No. Particulars
Current Year Previous Year

Amount Rs. Cost per Ton 
of Sugar

Amount Rs. Cost per Ton
of Sugar

��

��

-

-

-

-

-

-

-

-

-

-

7otal Sugar Sold �0�7ons�

Cost

Salaries� :ages 	 Benefits �$nne[ ��

7ravelling 	 Conveyance

CoPPission

)reigKt 2utZards

StacNing�RestacNing

/oading�8nloading

E[port E[penses

9eKicle Running E[penses

$dvertising for Sales ProPotion

2tKer E[penses
Total

CKapter �3 Cost $udit
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