
CSIR-FRIIREIMJT/1998/021

IN 'fT
I

N ANA

MPKTrrIVENESS AN
F 'A Y-

TNr
, ~RNA I NA

)
,v IL. _MRNT

S' 'J ARVES' {( .~;.I\1\ t.

~ .J I '.

J. A Assessm of I e Post- 'V("S( Systel S

3.3 - A T -c II O-El'O 0 ic EVIlI a iOI Hi' {j 'C Processi J! - John T Ma Iul.
1\ IIg IStJl1 I angyintuo, i yuda lid !1 101ld, . uirc Coole - 1)PCCII her I i)<m

,
Collaborators:

Natural Resources Institute (NRl)
Food Research Institute (FIll)

'avannah Agrtcultural /(C,\('(If'('1I lustitut . (SA [.1J



EXECUTIVE SUMMARY

Most of the rice produced in Ghana is processed by small-scale operators. Simple

technology, available on a custom basis, generates considerable employment and

profits for the informal sector. Ease of entry is substantial due to the relatively

low initial investment costs. While it appears there is a ready market for the local

product it appears that millers and parboilers do not have access to information on

how to improve their practices.

Mills are under utilized and most operators have not been trained in use and

adjustment of mills which affects both rice quality and outturn quantity. Locally

fabricated spares are often of poor quality and mills equipped with aspirators are

very tare. As there were no millers found to be buying paddy and milling it for

retail sale, there is currently little incentive for them to maintain and adjust their

mills to produce good quality rice. Profitability of operations was very difficult to

assess as no records were kept of throughput, takings and expenditure. Although

the steel huller mills make a lower profit per bag than the rubber roll mills the

project study estimated their daily operating costs are about one-third that of

rubber roll mills. It is proposed that it is at the milling level that significant

qualitative improvements could most cost-effectively be made.

The main problem with local rice as perceived by consumers is poor quality as

exemplified by poor visual appearance, (colour), high levels of foreign matter and

a high proportion of broken grains. Traders also identify the degree of milling as

an important characteristic and consumers are concemed about the cooking

qualities such as expansion ratio and aroma. Notwithstanding the perceived poor

quality, local rice finds a ready market.
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1.INTRO N

J. Had ~rol d

-
This study forms part of larg r project investigating ri e production m Ghana and
ana lysin -r th factors responsible for th poor marketability f 10 ally-produ 'ed ri c
compared with impo ted 1- , It is fund 1hy th Department for lilt rnauonal
1 cvcl pm nl's Post Hat vest Programme and has heel! conduct I in .ollaborau II

between the Fond Research Institute, Accra; the Savannah Res ar h lnstitut '. '1'. male m d
rh Nut II' I Pes >~ Institute

-
Rice is tI fourth 110s1 widely-pr du d er aim Chana aft r lTIUi7,e.sorghum an i mill 'I
nnd intributc 10(% of total cereal production, At nunl rice production hn.s III I !ubl'd
considerably since J 990, wh }1 X1,000 tonn s of ri were produced, to 216.000 tonn S III

1990, Over 60% ( f the croj I grown in tw northern egions Upper East and Northen
r .•ion - with 7."% of productt n [rom rain-fed Ian Ri e is a asl rop - an still, tcd
80°0 of rice produced is sol I: the remainder IS consumed at househ Id I vel or kCJ t I(I!

seed It IS nil nnportnnt. income gCllcrnlmg, CCl11l11lOfiJry Cor W 11111a II ey . I; II v live 1
throughout the production ham lrorn pIc I ting t trading. Processing, particularly 11111hng
has b en identifi d as a constraint to improving the juality of \0 I ri 'C which is
consid red n t 10 compare well with imported rice ( am et al, 19(8) Liberalist tion of
trade has led to a steady inn asc in ri ell ports and ~HlI'lilly it is estimated lllal close In

10° 0 if the rt 'C consi n ,I j-: im] rled (S -WRE '0. /1)1)6), Rice IS an important (pod hi
urban dwell rs nd is takir g over from Ira iti'l1lal. J I' i ly ropt crop. sta; l s. lllJpPT lcd

IC • is gen rally per eive to be of: higher quality, it also costs mor ' than 10 al ice (I ;IV

1'/ tl/1997; B;1111 -t 0/, JIJIJR fl..111y urban OnSUJl1Lr •.•.u c : aid 1n pIt'lI.'l inlpmlC'd Ii, C ('\('11

il ....,;)l Ii i j,l"IL L',PCii,,!\t 11l1.tit,}C 'I Ilttlk~; clean"I,l~'! 11),( highlv I oli~,l'd ,\ d I. } IlI(

I,r, ,(1)1,'" h t • '.lIt .urd to {I Ic I to V1S!! OJ'S II owevc . I( rnl nee IS said In tast c bcu .r. I\:op k
say II ey feel thcv [Ire e(1tinf' nee when lh('y p,: 1';,'a! ;c(' Th ,y also accept that II! > ricl'
has to 11" sorte I to r move t}it,.: stones before cooking.

TI ,- ll( ((ll •.• l ,11-.: local ri ',t muu, LUillpLtJlt\ L IS !CCOgl sed. j)a il • dally ,II 1J\~ht I It g
term prospects f. down U JIll Asi: 1 I 'l' pr .du ti n and II ,llIgh cost nl tr:1I1sJlt1l1I11L'

ric fr n tl A f '" n oastal crnes III lru d Mnst It'S arch work i I III ',:1"1 has
con entratcd I th 1 r e-harv st Inctor S • uch as yield nd diseuse resistance. W tth rice
product ior w increasing each ve r (M ,rA, I<)rn) IIWI C is ' 11 nrveut need tt) know
,,1. .. :,1 ;I ..' .••Ilt!'! I'~' ' 1'1"('1' :>Hli-. icclmi jill>, lnl\l!l HltlOl L- a}\1) lVq Ifln! ill I u II,'
'('<1'.,(1 \L, rill pOOl quulny; oppoituniue» for upgrudii g equipment. b.un -rs [( entry,
locariou of mills; install' j apacrues aucl l ,II ar.il v IIH1hflll{)11

Most of the 100 plus mills opcrunng ill Ih count ',f(' smallde huller ruill-. which milt
"llI,dl ql.lIl lit '" !lfpaddy t{ I tl;I.jf'1:J till a cus: I fI h:!'.!,,:



-•••
1.2 Study objectives

This obj .tive f th study I.' to examin the t 1nical and econonuc pcrforman 'C of
representative lice pro essing syst n s " parboiling and milling to,

-•..
..••.•.

(i) as ertain issues;
(11) id ntify riti ial points for int rventions to improve product ality. .•.

1.. Survey Design and esearch tho 0 gy

Three diff rent sets of questionnair s wer develop d for this study. On was concerned
with mail ly socio-econorni ' data; III scud will rnor J t, il d t I I1l [11 inf rmr ti I,
particularly 11 mill .apaciti s, cupacity utihs: ti n an I milling out turn, and th tlnrd WIth

th parborlmg pro cess.

Interviews were conducted at 3. mills in towns in the North rn, pper East. Upp r West,
Ashanti and reat r Ac ra r gions. Th towns selected it .IlI led Tamale, Navrongr , Wa,
Kumusi and ACCI' , Th Y were hoscn b ~nllse0 th ir likelihood ofhavmg a zreater
number or potential respondents to pr ivi le a l equate mloruiation. w lly eight wcr
custom ste Ihull r mills, live were custom rubb r roller mills and two were larger-set I
systems using bber roll r mills. h location I th mills surveyed is shown in Table I

--••
..•

T hi 1. ,0 'ution of s ,'V<'Y I li s
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Technology
Steel hullers

..--- -
Small-scale
rubber
r lIer

TOTAL 7 10 12 3

____---...1---

1.3.1 Rice quality study
11\ addition to th . te hi i .al details coll ctcd Irom Ih qu stionnaire, th following
samples (approximately lkg) wer taken. when vel' possibl ,f am the mills visited
• Paddy h 'fore milling (parboil d )J ow)
• . ill In T, rhr ct front Ill!" III
• Mill d rice, ready [or th ' market ->•-

-,•..
.

lit



Jh moistur content of ach sample was taken using a Kett Moisture Meter. This
instrument measur s moisture content in th range of 11.0 - 30.0%.

11111 1 addy sampl s were visually examin d for ontamination with stoues and we 'u
seeds r nd then dehusk d by a doub! ps 5S through a Satak ( HU 34 ) laborut )f)'

Rubber Roll D husker. Th brown nee was then examined for the presen e of if tmaiure
(gre u), halky, mouldy an red grains. Th brown rice Sill ipl s wer test milled using a
Satake (BS08 ) laborar ry single pass fricti n mill.

The degr of wlut mess W(lS set to hetw 'ell 'low nnd 'rn Ilium' on the equipment. '1he
yield of both br wn and nulled nee as well as the percentage broken grain was also
d termin d.

II th ease 0 milled ri e sampl s, th loll wing qu: lity ttrib t s wer m usui d to
en, II th verall [ual ty ofsampl s to be C lIUl are I with int , I11Ulro nal IT' • quality
standards:

• broken grain.
• foreign matter (organic and inorgani ,)

1 d nc
• immntur grains
• chalky grain
• .cks (in parb iJ d nee)

Mill d grams wer stam d with m thylen blu /eosin stain to visu lly estimat the
I gr e of milling.

LB, Parboiling methodology
The parboiling pro .css was follow II los ly. docun ~ntccl und film d !I'l Ill. three
northern regions f r diff r nccs in t chniqu and nd qu lily. Sampl s wer taken at
van us stages of th pnrboihng pro' 55:

• Paddy whi h lias b icn winnowed and dri d an 11 ady to h ~parboiled
• Dri d pari oil 'd paddy. r arly tu h milieu
• Mill d ri e, oil' ct from th mill
• Mill d fie, ready for th market

In order to obtain [J dire ,t comparison ( I'parboihng and milling tecln i lues. s leered
worn ~I) from each of the three regiollS wr: ; ask d 10 PTllCC!;S sub samples of :l uniform
batch of paddy. Th s sub amples wcr subsequ ntly mill d ill selected mills I.Il III .
ifferent Iegiou: ..

All mples wer sub) .cre I 10 labor: tory. nalysis, as d scnb I III 1.:1.1



•..
2. RI PROCESSING IN HANA

.ll)reharvest and h rvesting aspects which affect processing

III a 1 port on th post-harvest 1 racti es of ri e production in north rn Ghana, produ ed
during th sam proj r, the following fact rs were identified a' aff cting quality (Manful

t al, 1998): -
Mu '11 of th ri c is grown from III pur se -d, wit 1 hi h l vels ofvan 'tal adnuxtur "
r sulting in un ven gr in mat irity at harvest and variation in size and sl up ofthe
pa ldy grain. Adn ixtures therefore affe t th qu: lity f milled ri e, both raw and
parb i\ d. Som van ti s hay a gr at r hus k-k 111 I proportion r suiting in (I I w
milling outturn.

--
Many non-irrigated ri 'e growing ar as suff r r m wat r d I its that may aff ct gr. Jll

illing an I maturation and th ref r have a sul sequ nt If ct on th quality of mill d
11 e.

• L xlging 011 in extensive scale 'an afl ct the quality (J th - milled n .e as grains that
corn in ontact with th s il and wat r ar pron to fungal attack and discoloration.

• Manu 1harv sting III I ar to have little effect on padd juahty. _Train harvested l y
c imbine harvester i~or inferior quality with a larg I proportion )1 1 rokcn gJ<l1lJS aJHI
organi contai in, tion (wecd s .ed, ell' If 1 'I, -

• In many ar as, thr shing is .arried ut by laying th pani cles on dirt 1100rs on th
f rn .Th pani les a th en b at n with sti k to r III W ~tI pad ly grains an rh
thr sh d gr' il S I sw pt () the ground 'I h r is, III vitahly, l' nsi I n ahl -
.ontaruinauon with st 11 S ar J mud.

Paddy drying is oft n don on clay floors as veri few farm rs have tarp uhns or
on r te dryit g floors. Th ef ct of this i.mol' st nes ir th paddyaft 1 collccnon

and bagging.

Ov r-drying, eith r pre- or I st- harvest and the onsequ nt racking of Ih ' grain
r suits il a iigh P rcentage of brokens in milled rice. Good parboiling can largely
over om this problem.

Paddy I usually trad d 111 I lively small quanuti s. Pn e is dependant on supply 01
available paddy (seasonal variation), n t on paddy quality.

--
-



2.2 Overview of the rice processing sector

Th rice-processing sector, particularly in north -rn Ghana, is informal ill nature. Mills arc
not required to be li ensed. II would appear that anyone who has th money and
inclination can b 'om a ri en iller. Rice processing in Ghana may be characterised into
thr e based on the scale of operation and the investment 1 vel. (i) Household processing,
(ii) Sm 11-11 dium s al custom milling, and (iii) Large-so le market oriented rice
processmg.

11 is dim ult to b certain how many rice mills exist in th country, as there are no
registers of mills. Also, the most widely used rice mill in north m Ghana - th - Engelberg
hull er - IS used to d hull oth r gr ins su .h as n aize and sorghum.

2.2.1 Household processing

Rice processing for domestic consumption in rur 1 areas is normally carried out within
1ouseholds us a labour-int msive, manual a .tivity using locally-available equipment.
Paddy (raw or parboiled) is put in a wooden mortar and pounded with a wooden pestle I1v
on ~or more women. The proc sses involved i 1household-scale part oiling me similar 10

those discussed under 2.2.2 below.

The husk is removed from the pounded grain by hand winnowing, r lying on wind to
blow away th lighter particles as th grain is poured from one contamer to another t)l

tossed 111 a wmnowing basket. The remaining unshelled paddy IS isolated by skilful use )1
the winnowing basket and is further pounded until all husk is removed. To remove th
bran layer, th brown rice is pound d again and winnowed to remove the bran.

RIce produ ed by manual pounding is isually for home consumption, with small
slIIl luses being traded mainly to neighbouring households. As su 'h. 11rur Iy eut rs th
marketing hain, Th process was not vr luated as part of this survey,

2.2.2 Small-medium scale rice processing

Beyond Iamily consumption i th ~need to supply the mark t with mi 11d rice. RIC

processing in Ghana is dominated by small to medium-seal mills. Much of the milling is
done on a custom basis - paddy is mill d for a set PI; e - and traders, mainly women.
handl large [uantiti S of ri 'e. Milling is don, by machines operated by diesel or eler rie
motors. Most mills ar own '(1. and operat d. by m n.

Milling efficiency (out turn) is the percentage of' white rice obtain d from the paddy.
Factors influencing milling out turn in Jude (i) th uniformity of the paddy, (ii) the
variety olpaddy shelled, (ill) th ~condition of the pad ly, (iv) the type of ruaclune, (\) III '
condi ion ifthe mill. and (vi) the skill 01 the mill operator (Pillaivar , jl)RH).

Rice may he milled raw or parboil d. Raw milling is suitable when nee harvested at



physiol gical maturity or at high moisture ontents and gradually dried to optimum
111 rstu I vels. Pad ly harv sted Il r pl ysi ilogi all iatuntv, Of I 1\1W m iisuu
contents, IS unsuuabl for raw millin because stress fractures In th grain r suit III n
high r proportion on roken grain on millmg. 111 8U .h ' )11 iuons.Jh grain may 1 e
part il d to r duce br akage.

Parboiln g is em .j .d out exclusively by w ill 11wh use, mail lv, family labour to fetch
water an I fir 'W od [or th . pr . ss. WIth ill -r '(Ising deforestation parboilcrs find it cost
effective to buy th hr wood instead I s~ ending u nc ollc nng s .arce fir ·wood.

•...

••
2.2.3 Types of milling machines

a. E"Kl'lberK type (steel) huller mill
I h > l.ngelb r hull r nsists 01 a hollow cylinder .ontainii g u rapidly rotauug Jut, I
roller, Axial movement I th paddy is a' omplish d by th action fan int gral,
trun ated screw cony yer 10 at d at th point wher paddy ent rs th h llow cylind .r.
I Iuskmg tak s place as a result fth shearing action produced PH 1\ gl ill I Y II '
110VC11 n1 or tl ~ roll 'r against a stationary blade. The combination 01 rapid rotation, 11gb
pI ssure and mt r-grain contact I sulls II th I n oval of I oth 1 sk and bran as h - I ad lv
passes I ugh lh . machm . Ilusk, bran rind som small brokens pass thr ugh the sl lied
scr en in th lower half of the cylinder. h mill d ri is discharged at th terminal nd
if the ell mbei. 'h extent an i ffi ien Y [, lishu g is a hi cv U I Y a l.llsli, g he
distan e b etwccn 11 stan blade and th f( tat ing fl t d rill and I v mt mpul: tll g II'
flow fthc paddy und dischargc ofp hsh d n e tt.rnst, 11)7.~).Tl oughpu is us ally
witl in th range of 2 -0 4 0 kg paddy r~hOB.

•

••
Paddy dehuskin 1 • n I polishir g may also b !f\n ir two open liol1'i, III th fl sl pass
b '(wee, 80 and f) % of the paddy is shelled with hmued 1 olishin ' (Gnsl. op.cit.) .. Ius IS

passe 1 thr ugl II I ull cr agai t pl hsh It. Milling 11'1; l su g the huller res ilts III 10\\
total and h ad lice r covery, hi 11 percentage of luokei grains particularly dui i it; raw
milling, nixing n usk with bran and a r lativcly high power cousumpuon per unit of
milling capacity, Ill::; less sit· blc r raw n illing hut i I S '1 th H lvn n. ge or
~;ill pli .nv in d csign, 1 I ase rill intenun .e. fabrication an J '1 ai 10 'ally.

I

•
St cl huller may be fiu xl with all aspirator 10 r 1. ovc all husk and bun l articles flP1ll
the mrll d rice. However. only two of th st II ull r mills su vcyed ji) -:;haHi.i were
j 'lll i 1\, t c lit! ' I Wit! DS) i atop;

t

As ball and husl from steel hull rs <He usually III xed Ingdh .r , P' .ntinl 111- iJ '110m II c
sale of h an d~ .uu ,1 Iced IS I )st Disposal u th waste produ .1 ha:~ h th finan »al an I
euvirorunental rrnphcations.

j Ill' 27 steel hull IS St 'veycd. J.., (_ h'~O) w re manufactured locally h\' the Iutcrmedratc
lcchnol 'Igy -1rausfer l Imts (ITl I f) III tl (' country Hnd hy ~,lIlW If)cal hlacksuuths Mrll-,
II Ilially ruporrcd Itom i\sla 11<1l-urope served as prototype IOJ IOC(l1I rodu uon I he



irs! mill (in the mt r xamin din this survey) were install 1 in th 1enOs. Th se
were 'UJI d by luc 1hla .ksmiths in t1 e 19903 wl '1120 (73%) 01 Ih mill: III th». survey
\VCI > f~ hri at d.

Eight en (67%) of th hull rs were large mills, kn wn as Buzee n ill and even (27%)
small r Number 7 or mudu typ . mills, Buzee mills r quire a 2 -10 hp motor whil . a
number 7 q iir s a •..0 hi 111 t )I'. Buzee mills me more popular i towns whet cas lit '

number 7 tv!' IS a good 511 lor a village mill.

All small-i 1 dium scale mills in the three northern regions use steel hullers. In these
r ~gions th ri e is harv st d in very dry w ath r conditions rcsultin in the rrains
cracking in th glum's before harvestiu .Parboilir g is Ill' g neral practice cum '<Iout in
th se r ,giol1s t( rcduc ~br .akag du ing milling The r lativ ly incxp '115iv(' sl .el hull rs
ar· abl to mill tl hardened, parboil d grains t 11 a cptabl quality,

Du to th simpli .itv ofth ir desi .10" J bl k miths ar easily abl to Jabncate thes
mills al n 1 we pn c tl t 11 imported ones. Furth run re, spat 1arts al' n r I adilv
L1V.ilubl an I ih ap 'I' than J ,I \.' for rmpor: ~1111111 •.• though nnt 11 '<''iSm tlv ollwl1Cl
quality. However, UU t n U1 Teased 10 a1 der and for scrap 111 tal. 10 al bla .ksmiths
have reported that it is b coming dif 1 HII t obtain raw materials of III COlT cl quality
for construction.

I h averag price pain for st cl hull r mills I It -hnsed SI ice 1()<)O, I v III n 111ers
su veycd, was ¢ 190.000. Th price of a 1 W steel hull '[ manufactured by the ITT ) centr
III I an al in lat ccemb r 1997 was ¢ 1,0 0,0 ° (about £290 at early' 1()98 exchange
r l S). his price lid not m lude the n essary l) hp motor. which would n ed to he
pLL hased .lsewh r , A second hand IS hJ III t r WH1:. sui I In cost nr 1I d 1XO,O) ) a I n
n 'won al 11 2? ),000 A HII;:;ee-t)11 ~mill '<HI I ~h night 110111: blacks} lith lo!

~700,OOO.

Som 22 (8 %) st I hull I ills were pur .hased as n wand th r st ,15 se on l-hand. se
tubl 2 b low, Most n~8%) 0 th locally produced mills wer newlv fal ricutcd ~ ruse 111

Ill> case of imported on ,5. 7 '~,,~ fth 1 were pur .hased I .w. The mean operating
.apacity of a steel huller was 286 kg/hr and powered by an lcctric m~tor WIth an average
or J 7 horsepower.

, II. Rubber roller mills
, J 1<111s 'pI<:, smgl pass ruhhcr rnl] -r mill. pI cdorruuatc 111sout 1 .rn (ihall<l a~ IIH'\' arc
mol' 'sUitabl f r ri Iling ra-w 11 c, he traditional product In th Sf' areas. Ver ' little
parb il d ri 'C is n11l1 i 111 the south because the more humid climat does not cause as
mu h rrackmg of gr. H1 at harvest as in th north and there is 11) Irarhtior llf c Imp

p. I boi led n cc 1 LI ese r gl ns. TI sh ellmg . n J onent ol -nbbc' rol I '1 111ill~(OIlSI";! 'lor

IW( closely S) aced ul her r ))1 rs. rotating III orl o~,Jtt' directions il11d ;It dlfkl enl snced-.
A sheanng action IS cr 'al d ou paddy by conta I wrth the r ibber rollers operating WIth a
difl ientral lisplacem 'Ill action. which stnps Ilthc husk Irorn the gl n 1he sl cllmg

,

-;
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em ien y (p rcentage of paddy shell d into brown ri e) is about 85% and with graded
paddy up to C)Y% ( Irist,op. it.). •

It blowing f thc I usk, the nnshell d paddy 1 .ay be s parat d if! paddy S I arators
and r ey led through th sl ell r. Due to th r sili n e of th rubber rolls, 11 ith r the bran
layers 0 tl brown rice are damaged nor do s und kern Is break during dehusking.

nsequ n ly, th rubber 011 r sh 11 is consider d the h st arnot g th sl lling
equipm nl or raw ri e. Ca] acity is usually )OO~kg pad Jy p r hour.

•
•

II th six rubber rollers studi d wer pur hased n w fr m eitl r Jaj a 1 (83%) r Taiwan
(17%) see tabl b low. ~ach was ,0 g/hr eapa ity rind p wer d by motors ranging
lr m I. t 201 P witl an average f 16.211 CI able 3). S m bOo/n I 1 lulls survey d
rcli d sol ly n electri power, 40l% als h. d li s cl-operaled motors t 11111 tll nills I

case f lcctn power Iailur . 1U 1 nprove th quality of 11iHn g all th mlls wci
quipp d will some ace sories. On mill had nly an as] irator, fiv had aspirators and

magnet to pr vide better-clean d rice than observed with most steel hull rs.

•

••

.•
•
•

Steel hullers
~p-'-

Rubber rollers-----l()O •,Proportion pur hased new (%)
Capacuv ( g/h)

(I) I '£ 'ust Rcgi )J)

(ii) Upp r West Region
(iii) N rth n Region
(Iv)A I nn egi 11

(v) rente!::..,~c~_gi _r.:__
Note: Motor capa .uies HI ' ill 1_ar mthcses

2 )J ( i·1 }j motor)
2•..0 (lIp motor)
180 (21 hp motor)

•,
(1) ( 17 1Ir 11 tor)
n (16 hI 110t 1)

•
•

2.2.4 Parboiling
Accordii g to is! ( p.cit.), pa b iling probably irigmut ~ 1 in India sorn •....0») y .ars ago
an if' now practised in 1 < Y c untri 5, nd is 8i1 ply a I roccss r steeping pa ldy ill ('old
wat 'I' at d then into hot water 0 III steam' t low pressi r .

•
•

Ar ull ct at (197b) list he obj lives 0 p rboiling as [011 ws:

•
• 10 111 rcasc 11)(' total ' IHI h 'ad rice YIeld of paddy
• to pr 'vent loss oj nutn nts during I lilllllg
• to salvag wet or damaged pa ldv
• to! repare the ri e according to ih requirements of consurn 'r" inert' in I arts r the

world.

•
•

The advantages ot p.1I olllllg I av ' been sumn anscd III ~II)}- U ( Il)illl) 1"[ url U~10110\\~ •
,



"Parhoiling makes it P ssihl to produ e, fr III a iv n am lint of paddy, mot .
ri .c. wuh I ss b akage in milling: tn use a lower grad ofpnddy to III lain n .e
with superior keeping qualiu s; and to r lam more 0 the nutn nt ill gram
during milling. wa 'hing and cooking. As a consequence, th adopti n of
p rboilin , would r sult in a large savin of ri and. ev n mor important. of
valuabl vitamms an I minerals".

•.. In northern ihana parb iling has becom a standard practice befor n e is mill d .
Parboiling of paddy is a very important part of pro essing in the r gion' ri e industry.
This operati n is carri d out x lusively by worn n. he scale of operation is small -
generally Jess than 100 kg at a time in all th ' three regions - and only family III ,n hers
ar involved Typicallv, Ihe parboiling is carrie I out in iron po s on p .n Jl'CS in the
compounds of th if h m s. Va iations in t chniqu , and subsequently th quality of the
end produ t, xist am ng the women of th three different regions.

Women in the Jppcr East and Upp r West wer found to be much mol' aware of II
importance or go )(J quuhry gram at I of washing th paddy before use to rcmov ~debris
an I unmatur grams.Th y skimmed the surface of th water to rcn ove "floaters"
(irnmatur grains and weed seeds) an .onstar tly r moved ston s and nth r f ,r J gn
matt r dunng drying. } v Iso took arc tar to keep th rr fir s burnit 11 rc Iv. even
th ugh "mod was diff ult/expensive to oht in, as Ih y 1 clieved her t intensity wns C icia]

I,) good quality parholl €I rice

Th imt act t wat r qu hty p rb iln g was not assessed d ring HIS ', rv 'y. however,
It was not mention ~ IlL pr blem by any of th women.

-, ill lIpp r East and JpIPl West the worn n alway. used cement drying surluc 'S or rocks
whereas in the Northern region the women sometimes used lay 11oors. Th pa Jdy was
II' qu ntly turned. Drying times were reported to range Ir III Oil .. hours tv thr ,c days
depending on senson. Ho vever, in zood drying can litions h av rage rim was six
It, u: n Ihf' 1 ippf'! !"l',1 W( ICII tended to dry the pat boi I ~1paddy over two day'). lout
h i ll~. 11 he firs I Iay: nd two on th sell . r 1 > w m 311 to all three ~giOI S c1\'t i.led
drying du .ing tl ~ J '{It l)r1hl thy n n"in.c 1\w paddy to a. hady area if J.,'\ada! L· 11 \";t~

I .. 1 L" d II dd 1.. I 1 •• 1 ' •• .onscrve 1. I \!P 1 pa y was : SUu'JUS[(;Ui.ijl1lgIK,i.)'illgJl:li'lihIPI'\\·'"

ovcr- Irving. '

....

'I hough the oisturc C nl '!It lrl;n\ pad iv was t 19h rill the .Ippcr We"l. Ill(' \\Pi > 1

In d th pa il d pa ldy to ur iun 1 j n·u ta 1 !n In tl N rthc 11r flOll. p.:rl..-,ilui
P;l Idy had ill) average m isture content of 15.S11 II. w III! OfF' S:IT1)llc a, lugh 1<i 1IJ l)1l"L ! lu..
ohvrou-i!v hrr: ~f'noll<; lmpljrl1linnc: for storage althouch 111(1')tof th parboiled ri e 1'>

Jlldl • .) III'! .••1.1 '.'. !.hl!,,' r;·" tidY" (1\ P' I T,,"'jllL: j Ill' wourcn rut '1\ i{ wr c] \\'l'IC 11.11

Cf)Il(,f'l1ll'd with r1llhici 1'; PI' inllf!-lenll stor.u-c. '1 C l v] 'of'dlYll1g lloo: clay) n ,IV he
responsibl for higher J1lf\j';ICI contents as drymg urne ami Ir - jUClICY o l runung IIppcan;

to he 5111111arrn all rcuious.



2.2.6 Large-scale rice Pl'OCl:'SS;1If{

Large-scale n e pro essing employs modem ri ce-milling installations consisting of
several unit operati ns. These in lude pre-cleaning devices, shellers, separators,
polish rs, grad rs and bagging/weighing equipm nt. apacity is usu By in the r gion of
1-- tonn s of padd per hour. Su h mills equir huge II vestment costs. Curr ntly, 11 r
ar five such mills in 'I a 1', in th domain of parastutal and governm ntal mstituuous. If
all or th 'se n III wet' fully 01 rauonal, th y ould UCCOlU t Ior a substantial amc unt t I
n e milled in rhana:

Th two large Satake mills studi d. bougl t (rom J pan and iJ stalled in sxcell nt I ousmg
III 'I amale and T no have a .apacity f five torn slh ur and one tonne/hour resp Ilwl)
(I r raw n c). Th n 111in l' mal lso has an automated parb iirng fa .rhly wuh a
capa .jty 0 f four toun s/h ur.

r-~----·~~~·-------------------~~-----------------------------------IAnnual cepacity of Nssla mil I,Tamale: .
4- tonnes per hour x 8 hours pet day x 220 days per y flf>!J 7~040tonnes

1.~U.lcapacity oflCOUR "' Tono: 1 tonne per hour x8 hours per day x220 days per I
year "" ~>760 tonnes '.. _,__ :... ~~ __ .__ ,_~_ .....~

2.3R r: : PRO :.'ES,, N;' ~:'HN( .ooucs S(JRVRYED

2.3.1 Parboiling
Paddy, 180 kg of GR18 vari ty grown in 1997 and harveste 1from a seed grower's farm.
W,L pur based and drvid d Into three II)t5 for th 'ec worn n, on ea h JI) III North rn,
t lpper Fast all lJpp r W est r gl vns. I parboil. h pro .esses ollowe I hy each woman
were document d and the resultant parboil ed sample T1111 din diff rent mills.

The paddy had b en harvested using a combin harvester and as a result, the levels of
br ken paddy grains were very high. While th two WOOl n fr m tl e Upp 'I' Fast and
Upper West r gions were qui k t id I tify lh Sa! pl as chani ally harvested all I
tl r fore not ideal for parboihng, this was n t th ease In Ih NOI1hem r .giou. 'I h
WOI H n f: om the UI P r z.ast r gion decid d thr t because th paddy had b n 11',

harvested. it needed a spe ial pre-treatment. H reo after washmg and cleaning, sh ' soaked
III paddv 11l old war r overnight before proceeding with the usual 1101soakn g.

• J h ' paddv was wa II d to clean wat r (as milch as possihlc women III th ':-.e twu q!llllI.

endeavoured 10 obtain )()tablc watci IOl the washinr; and p.u hoilmj; PI(}CCSSl'S n
removr III mature ~raJll!>. chaf and stra\\ the clcanmj; wuh vutci : j,,1) r I ov cd some

If)
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stones from the paddy by gravity s paration.

• Th ~washed paddy W!:IS pour d into x .ess preheated wat r in an iron pot 011 iii
• The paddy was heated with a ier e Ire till It r ach d a ternperarur or about HO°e.
• l'he hot paddy was transfened with the hot water mlu clay pots. sorn . cold water added

to ompl tely cover the grains nd left overnight.
• Th following morning. the wat r is d ain d off using 10 'nl baskets. 'h paddy is th 11

ready for steaming.
• 1\ small amou t of wnte is bro w;l 1 to b ilmg ill lh- iron pOI and th paddy added and

team d. Th paddy mayor may 11 t b cover d with Jute sa .ks. Th fi intensify
here is also very I igh.

• Paddy is drain d .nd sent aln ost immediate! ' to cern of drying floors. In th Upper
East r gion, m st w m 11 have th c mpounds f th rr 10m s ern HI I r(\ drYII g
paddy. HOW'VCl. in the lpper West J egion, !'i)1 nallv in W', the worn Il ' I')

pnrboi ed paddy .,..io It ommuual em nted d yi g I rea. II was re hsed that very
woman III th se two regions who produced parboiled rice for s' I n leavour to have
th paddy dried on em nted floors.

• The padely was dried b tween IV\: nd six hour III h hul dry ~CiU)j1 With .onst: I I
turnmg. However, II! drymg period 011 J he as long as three days 11l h ramy season

• Th dn 'J paddy IS Ih 11 conditioned by gall! ~ ing into. <leks all I L llowe I 10 cool bcfor >

milling

N011"CrIl Region- • No prv-el 'unh g IS usually don III the N( ithcrn I 'gJr!l1. I h J addy WIlli all t } , sf 'nw

an I oth r in purities was transf rred directly Into an iron pot.
e Excess cold water was pour d directly Into the paddy and h .atc to between 70 an I

75°C.
• Th paddy wa: 11' nsferred WIth th hot w: t 'I' into clay pOI and cold watct ndde I 10

co 1 1 -ielv cover the gran 'I and LfL overnight
• The following rnornmg, the wat r is drained off using local baskets: The paddy IS then

r ady (or 51 arning.
• A SOl, II amour t of water i' brought t boiling in th iroi pot and rh paddy add d and

steamed. Th paddy In;}Y or Olav not be cover d WIth Jut sa .ks h II"C i nenslty
I -re was ot hut I "gl

• The paddy is dram d and taken almost 1011 rediatcly t drying Doors which ar "fry
often lay.

• The paddy i usu llv dried for about G hours in the dry season with constant turning.
Howev 1, due to 11 1:'1('1 that th clay floors do not h at up a' much us th ccr rented
floors nd th tact th: t r l, uve I urmdity IS \ISllL 1Iy high 'r 111 the Northern region than 111

the Upper gions, the moisture cont nt )1'do d parboil J paddy was found 10 be lugh I

in the Northern region than 111 th Jppcr regions.
• The dn d paddy is then conditioned by gathcnng uno sacks and allowed to cool before

rmlhng.

-
II
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Flow diagram for production of parboiled rice in the three regions

Lpper West

'Nash to remove chaff and stones
v

Washed paddy poured into excess preheated
water

'"
Heated over fierce fire until bubbles start to rise

Iapprox. 80°C)
~

Scooped into clean pot. cold water added to
cover gram and left overnight

I"..
Drained through locallv made basket- J, -

Placed into small amount ofboihng water and
steam. J (may be covered with jute sackmg)

-L-

Drained and taken 10 almost immediately to
cement drying floor

.,;.

Dned for about 5 to f) hours rdryseason) with
constant turning

~
Cor-druoned

Ig::'.hered mto sacks and left to .::'0(11,
before rrullmg

Upper East

Wash to remove chaff and stones
~

Northern

Paddy is transferred into pot (no cleaning),t,
Excess cold water is poured onto paddy and

heated to between 70 and 75°C

Paddy transferred with hot water into clay pots.
cold water added to cover grain and left

overnigh,t,
Drained through locally made basket

~
Placed into small amount of boiling water and
steamed (may be covered with jute sacking)

,!-
Drained and taken to almost immediately to

drying floors which are very often clay
t

Dried for about 6 hours Idry season) with
constant tummg

Conditioned
(gathered into sacks and left to cool)

before milling

J

Washed paddy poured mto excess preheated
water

1
Healed over fierce fire until bubbles start to rise

(approx. 80°C)
t

t Paddy transferred with hot water into clay pots,
cold water acded to cover grain and left

overnight

Drained through locally made basket

Placed mto small amount of boi ling water and
steamed (may be covered with Jute sacking)

~
Drained and taken to almost immediately to

cement drymg floor
I~

Dried for about ~ to 6 hours (dry season) with
constant turning

,..
Conditioned

igathered into sacks and left to cool \
before rmllmg
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As .an t S en from tab) _ below, parboil .rs in th Northern region tended to bolder
rnarri d worn n with I [annal duation, w] 0 worke I it larger groups 11 I those in 11
l.lpp r East ami UI I r West. Pa boi I r. in th IJ1I r East had the most formal xlucat i( n
an I wei nil over J) years 01"ag . In tl e Upp r West parboiling was carri d out by
women of all ages, both sing) and marri . Few had a formal edu atioi .

T. bl ' .. Social attributes of ri c parboilers interviewed

Northern
Age
«: 20 year.
20-29 year. J ,t'~(1o
30-19 years
40-4l) years 28.6%

-.:=.50y~s ._].:.1%
Marital status
M' ied 10 )lj()

Single
lV r cd

Widowed

Upper West

12.5%)
3l.3%
IR.8lXI
12.5%
25.0%

6 .5%)
2 .. 0("0

().3%
6.3~0

(){).7%

16.MI{)

16.7%---

"Full m:-- 4-.1---_-_~-_-_· ---,_l_._R .=t- .2-- _-_-_--_._-cmplo )'('{!.\' (H V g
NUl1l1 I)------'-----

Education
Islan ic xluc.
NOI lo mal
Pnrnary
, on lnry

14.3%
8.. 7(1 (I

18.8~tl
t)~U<o.()
6.3%
6.3%

h() 7°'0
\6.7u·o

1(1.7%

Operational issues
Wat r was obtained mainly [rom hand-dug w 11sor bore 1101 s lJ11h Upp r West r gi 1

and th supply was .onsi 1 red to 1 every r liabl . In the UI J r East wat '\ was htain d
Ir m h d dug wells r pipe born water and supplies wer considered to be fairly
rcliabl and w t r qu hty was c nsid red to b good. Most women ill tlus region paid
some ne to colleel th water or them. In the Northern region, water carne from pip
born sources. dams r dug ut reserv irs. he latt r wcr not consider d r liable SOl es
oj w: tel 11 'WasI te thai wat I used bv th pruhrn \ .rs In thurcgion was often ( I ponr

[uahtv.

'When asked to identify factors that affected parboiling the main issues listed hv the
won '11mclud d water. fir wood. hot working condiuons and paddy Sill plv III ugh tiwi
wcr c r"~J,l\)n;11 drflcrei ccs (see table 4 below).



•

Tabl 4. Main issu s affecting parboiling

NR UW UE TOTAL
oral numb r of re pond nts 7 l() 6 29

Reliability/cost of war r supply 6 10 4 0
C'ost/av: ilahility I wood 7 6 18
I lee I Ir nu lJ C and sun I II I 1:\

ipply of paddy 3 7 0 10
Milhng .harges 1 J J 7
Distan e t mill 3 0 2 ~
Transport costs I , () '~•..
T .diolls \V 1'1, I 1 1 ~
Quality of raw paddy 0 0 3 3
Back pain from turning paddy 0

.., () ..,
'"' .•..

J .ow d mand for pr luct 0 o 1

Supply of' sacks I j 0 2
1 uck -f boilir g pots 1 0 0

Power uts at mills 0 I 0
_ mall volum of pols 0 0 1
Storage facilities 0 0 I
( "ost f raw pad ly 0 0 I
Cash now 1 0 0---

••

••

••

••

..

•
Th majority of women sold their Ii e at 10 ul markets. Only three of u 29 int rviewed
sold dir ctly to traders. In th North rn rion and Upp r East most women w r ' awar
th I th ir produ e wa ev snuu lIy trad I ill large urban markets. WOn!. n fr m th !Jpl f

Las! acknowledge l that i e was 111111 gled over lile h rder 10 h' sold 1,11 Burk ina Faso.

•

"

AJafU Abdulahi IS 36 Y ars old and has had ten years of primary education. Her 50h:
occupation is parboilmg rice for sale and she does this with the full-lune assistance of two
of her daughters. Her main equipment is iron pots for hot soaking and steaming,
earthenware pots for overnight soaking and locally-made baskets to drain the st ep water
from the paddy. She obtains water from hai d dug w 11within the conrpouud of hei
ho lS This is very reliable an 1provides water all year round.

Sh . usually purchases h r paddy from th local market in Wa. buying between }OO and
400 kg paddy twice weekly. She parboils an average of 80kg paddy daily. The paddy is
washed witl Jean water to r move fl ianng, immature, grams ar d in rt nat rials a: w'11
as stones. All r .Ieaning tl C paddy she hot soaks it. Th gO kg of paddy IS snaked In three
hatches. Water is h atd In an 1[01 P)1. the paddy IS added to the but water anti h 'at .d l )

14
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,

.about 800
• This may take 20-30 minutes depending on heat intensity. The paddy and hot

water ar transferred to earthenware pots and left overnight. She makes sure that all the
grains art' completely submerged In wnt r and may add 'old water to ensure that they arc.

Th f llowin morning Ajara drains the paddy and adds a mall quantity of boiling wat I

to steam over intense heat. The paddy temperature may reach 90-9~°C. Steaming lasts for
around 45 mmutes, The paddy is not overed with jute sacks as sh believes that file
intensi ty 1" Ow most important [actor at tlus stage.

The steamed paddy is then scooped from the pot and laid out to dry on the cement nOOT

of her compound. Drying takes!' to 7 hours on a hot day and the paddy is fr qnentlv
turned using u wooden blade. After drying Ajara and her daughters gather the paddy 1I11l)

n heap, alk wing It to cool before hugging it. It is then ready for milling

Her expected milling outturn is between 65 and 70 % by volume. depending on the paddy
quality. She sells the parboiled rice herself for. ,000 cedis per 2.5 kg bowl. Local p oplc
and traders h th purchase from her and she believes the eventual desunation of some of
her rice could he up to 200km away.

Her main problems are the high cost of firew od and transportation and the ost of the
paddy itself. She woulu also be pleased tt) see the efficiency of the local mill" irnprov sd

Mcchuulscd parboiling
I'he only mechanised parboiling plant m ~hal1a is local d at th Nasta lice I ill in
Tam 1'. This has a capa ity of'-l tonnes p r hour but is rarely used du t lack of raw
paddy tn proc 'S5 The processing pl: J t i fully automated consistillg or several unit
op Iations, dct iJ ed below'

Precleaner to r move large debris
~

Silo storage Ul IiI requi d
~

P Ie 1 er to to! ve wee I seed an ] br ken grr ins
Jr

Satal e grad r to r move irnmature/ov rsized grams
(u] 10 100;, iejecte I)

~ .

I)eSl011er

L
Aspirator to remove me debns

~
Soaking tanks

(70"C 101 , 4 hour s)
1

-



N t nv yor b It (drainag ( urs),!,
Pr ssurised vessel

Pa Jdy is passe I through on a 11 ovin belt. Resistan e tim 60 seconds.
pr ssure 1 g /cm2. Steam injected from lop and bott III of vessel,!,

Net ionv y r hell (dr inage occurs)
~

Rotary drier (3% moistur r moved). '-1-
Mum hat h dri rs (800

~. 1-4 ho irs to I 8'i'o moistur,!,
r unpcnug hi s ( 4 how s ' . " ')

-1-

Main bat 11drier (achieve 2% moistur 1)85)
1-

T mpcring bin ( hours)'!',!,
Drying/tempering rep ated until padd has moistur cont nt of D-14'!-';)

-1-

Airtight temperaun conlroll d storag tank lor lip 10 2 we ks

E COli 011I ics of parboiling
Data on th e conomi s 01 parboiling 1S extra t from angymtuo ' s ( 1996) stud 0 n c
murketin T ill northern Ihana. Tabl below it die tcs III impact ofparboilin T 01 returns
oln e tf", d rs In Nortl n all iUI P r Wesl r ,glons In 1I . northcm regiou ih traders 11.lIl
lr 11l Tolen al out 2 ' 1,-11 away fr 111 Tarnal " buy paddy 1'10111 Gbiriruu u, 10 kin awuv,
parboil and mill n e in Tolon for sal ' to wl olesal rs in Tali market In II th UPl I

West r giou, th urban trad srs buy paddy [ om III luntcrland. about ;W Ian on average,
parl ( il, mill aT d sell th ~ n ill d ric in 11 W' mar - I.

T. hi ~. Costs an tur S I 0 al 'i e rrs . • nortb rn Gba a (c/bag)._-_._-_ .._---- -~--~,--
Variabl . Region------Northern----_._._-

l4,()OO,C)O
O ),0\)

,LOO,OO
l.OOO 00

~. 0,00
\2 I)or on
2.000,()()

.--- ._---

Farm I pn . (80 kg paddy nee)
l ranspoi t .ost Irom farm villag to stoi ,I

Cost of pro .essing '
Transport cost from mill t mark t

1· ~Mark eung cost"
Sellmg pri 'C of nee bv asscml II ,0 kg 111111 d I

Margin 1 assembler (lor I bag of paddy n ie i---
Source: Langyintuo. 19%
NOll'S.

tippet West-- -'-
17,noO (H)

I,iU i,(JU

J,360,00
.oo 00

"I ()( ),(H )
., (, () ) , (}O

i ~.O{) ), i it )



1. Includes loading and offloading charges.
2. In .ludes cost of firewood and water for parboiling, milling and winnowing charges
1 Urban/town ouncil charges and market tolls .
•1 ('nIlVPI'illlll factor from paddy to mill rI rrce 1!-()l.~(}o.

Transforming paddy to mill d ri e cost traders over ¢ ,000 p r bag of which th eost of
processing (including parboiling) onstitutes 82% and 62%, r spectively in th 'northern
r·gion and Upp r West region. Abo t 65% of th cost of pro .essing may be auribut d to
pa boilii g and th rest to milling al t Will wing barges. T a I rs In th . north m region
ar making loss" but ar unawar oft! at b cause th y do not valu family labour, whi h
is employed in pro essing. Firew d harvested fr 1 th woods, wat r f t hed froi 1 the
Jam and winnowing are all by family labo 11'. Added t h r I tively I w pri e fur
Tamale n e, due to its poot quality, t aders te d to lose. In 1 trast. their counterparts in
the l lppe r West mak n go id profit stemming from 111 rel. tively high pri c they r (,IVL'

from their produ e.

2.3.2 ftITLLlNG'

Ownership of mills
With only one ex eption, the mills surveyed wer all owne I by men with an average age
or 44 years. Of the 27 steel hullers d rubber rollers surveyed, 84% were singly owned
an th r r ining 16~'o j intly O\\IJ d by two to th ·c In lividuals. These were purchased
Iocr Ilv fro 1) traders (97%) l etween mid 1Q7f>ai I J 997 but m: jn '11v was 1 lIg 11 wrtlun
the last decade. ver 60r~';1of all th J 11115\VC1C procured between 11)90 and If)t)7. Slxly
p r en! r th mill owners indicated th ir willingness to upgrade their ageing m ils.

Th hj ctiv or 82°/0 f wn 1'5 for operating th mills was I mfit ;l1Id hence then
willn gness t invest th ir own . pital, SOl _ S8°;.}ofth n jJ1 OWl) rs survcyc l mdrcut d
IIl'Y had 11 vestc I qt ily enl ital in th 1· businesses. Bunk 1 . ns acci 1I11'cl f ) (1)'001

investment capital source.

Conditio" of mill housing
Paddy s nt I tl ' n rll for milling may r q 11 fu h r dryii g nd storage an 11 rill cl r .('
may als rc I me 51 ring. It was considered important to examn ' 1 r r tur ' of ho Ig
r r th mills. Premises were assessed according to the following cat genes:

• Good
A properly roofed buildt I

Adequat storage sr ace
( em ~1l1drying floor

• Modernte
A good r I
L 111111 d storage space
Nl}lI-CCIll nted drying I nor

17
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Basi
P or r of
LiI lit J or no st rag sl a
Linut d I' no drying floor.

The study rev •.I d that only thr e (12%) ofth steel hull r mills were install d in good
quality PI' mises (see tabl 6 h low), Nin (33%) we in m dcrat > housinu whil .Ihe rest •
were ill baSIC II' B1ISes. Storag facilities wer sorn tirn so fer d 10 traders free of' hargc
until tl nee is slid.

Sixty percent or th rul ber roll mills wer install d 111 very g d housing with Iryiug
yards and sroi nge I laces Io p ddy n e with th ~r I innung 40% in r lativ ly m d 1 at
housing. As in tl case of steel hull r mills, storage space' 1 d d 'll1g floors ur . on ercd
fl 'I.! vf .harge t traders.

Tabl 6. Co tio of milling premises (% of mills surveyed)

•~
Good

Steel hullers Rubber roll mills
12 hO

Mod rate

Basic

40
n

--- - - ---- ._-------

Installed capacity of mills surveyed
In th case of th steel hull r mills inst: 11 d apaciti s varied 1'1'0112_0 kg/hr in th Upper
West egion to 1RO gll r in Ih N rth rn egion (T' hi' 2 . In th cas f III IIIb r
roll rs, inst: II I apnciti S nf 00 g/h were observed ill hoth A slumti ; nd J1 'atpr AI'Cla
rcgio is.

II.•

•..
Forty-one percent of owners were found to opcrat th if mills 011 I . H motors
III P op i t for tI apa ity of mills ins! \I d whit 9% opcr t d 30 TTP1 t rs, Irn
above that recommended.

In Tamale in pa ti ul r millers use over sized motors leading to high electri ity charges,
This practi e ould be blam d 011 i iorance although som use of such motors as a sign
ifwealth. S 111 edu arion by st If of'th Volta iv r . uti 0 ity 1 [udi .ral 115 of elect ir

power has result din th pur hase and installation of apacil rs to step down ~t \V 'I

l insumpuon In the J turn II
II..•

In the asc of th large mills visued. two I ad all op rational capa ity 01" 11' tonne per
hour whilst th thir 1 ouJd pro 'es,' up I _tonn es per hour [OJ raw ri ce all 14 tOIlH -s pe:
hmn Cir pa I II d n c. This i bel! ve I t be the )) Iy III lustnal-scul pnrboiling plant in
hell IIY, Pro htrti )J1 figur s. gIven I -Iow. lot t\\ 01 lit .sc mills 1lI h .alc thi)! 11t ')' HI .

operaung far below capacity:

iii...

II..

I~

,..
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he ! ( stimated annu I .apacity. based ("II1 ingl hill. =
7, )00
I ()()t\ ROO tnnn s
1995 200 LOl n 5

1996 200 tc nn s
J 997 nil (January to November),
''1_'( 19!Jpul of I '
] .800t)
1994 (wet season)
19q4- 5 (dry season)
I()c), (wet seas n)
11)95 (; (dry s as on )
I997 (wet seas )11 )

1_ (Esiirnr I d annual '11j1I1C1ty. I used 01 single shdt -

•t'
90 101m s
IRl tonnes
l)() t mil ~s

'.on 1 inn s
10 tonn s (incompl rc fig 11' S [or th season),

None 0 th small-rn diu 1 scale mill rs k P r cords of throughput. Operational
capacity is, th ref rc. diffi lilt t .stin ~ as anv datu lies on lh > owncrs/opcr atot:
pcrr cpuou ru m I irv of how oflen tl 1111llS0j rated,
ln n rth rn Ghana where th . steel hullers abo md, traders mill the quunuty of rice they
int nd to sell in tl e market on design td market davs Th refore, milling is m stly done
011 market lays altlu ugh s n pr ddy may h mill ed t n other days. 11wn: 1 'pOI leu lIWI,

n average, mill at' op ,tnlt:d four rlavs n week lilting the IllSV nulling months 1'1011

Decemb r to April/May. During this period n average of •..7 bags paddy ar milieu P rr
day.

,
,
, As liscusscd previously, rubb r roller mills arc predominant ill soutlu rn ihana. As these

01· rated in lawns [J d citi s. the sr le )1' i .e is in 1 I uidcm of 111, rkct days.
.onsequ I tly, 1'1 is null 1wh n traders feel saris J d with tI fling pri c of ri .e, )11

average, mills w rk fi r SiX days a we k between December and May. I uring this lime,
th y n ill an avera e of~R bn s n 4 tonn s) )tpnddv a dav.

,
, C'_IllP r l wilh th installed capaciti SOfHlJlIs 101'1 l tl m wcrc opcrntmg bclow Iull

capacity even dui mg p .ak P nods of 01 rati n. Mills in Upper West, N rth rn and
Gr cater Accra laimed 1 b opera: ing above 50% capacuv while those III Ill> Up! ('I -ast
and Ashann regions operated below 5()~" capacirv (se ) able 7 below),

,



Table 7. Operating cap. -iU s of t
(I emh r to May)
Rcgron Milling days No of bags

per w ek millc.l/dav

mills during si: months of p ak a tivity

Operanng Capa uv
.__ (':l...:.II_U..!.~r..(kg0~~:!..ili~_tJl\fl((~~) .__

71.90 (52.14) 28
IR2.8G (82.42)
235.71 (100.96)
225.71 (60.81)
385.71 (122)

8]
Upper East 3(1) 16(lJ)
Upper West . (J) 4 (8)
Northern 4 (0) .l (18)
Ashanu () (0) 26 (7)
Gre<ller Accra 6 ( I ) 0 (20 )-- ---- -- ...-...-_._----- ------- ..~-.-.
I ·OIC .. ituudanl deviations are given III paienthes -s

62
4'i
77

Th 3 main reasons given for low apa ity utilisation or III mills were 1'1' quenl
interruptions from broken parts and inad quare qu ntiti s of padd r suiting from poor
supply and/or traders' unwillin n S5 I mill th ir rice. This auitud gr atly alf cr the
oper.ui S I the mills, 11was at '0 mdi at d the! unl s the trad crs at satisfi d WIth lhe
ruling market pri e ri ie, they ar not prepared to mill.

Background ofstaff employed alia working conditions

'[ahl 8. nadq~ OIHJ of mill staff

------
North rn r gion Upper West Upper East Ashe uti

-- ---- -------- .. -
Age of operator
<:0 2~ ()
20-29 26,8 28,6 70.0 20.0

0-39 42.8 14.3 10.0 20,0
40-4Q l4.1 28,(-) 20,0 60.0
- 5 ) 14,1
Marital status
Ma ied 100 43 80 100
Educational background
Isl It school 42.8
No forn . I 28 (1 28,6 20
l)l'i ' J' 71.4 50 ' (l

Secondary 14.3 20 40
T tinry 14,3 10 20

Knowl dgc of how to operate rice mill was r ported 10 he 10 he through on-th job
Ira nil g. The I iajonty ((nil/f) of 0]1 rniors had been a!\~ldH,:dto oth ,I rnill~ III } am 110\\

to operate a mill before engagement. Th staff onsidered that su h trammg gave tI III

th . culture of!' gular servicing th reby ensuring good work 1I1g order of the mills,

However 1110\1(' of the large-seal mill!' th manapcr reported thaI. wl en the mill was
insl.]l} xl an I c »nunssion d, I e wn-, given \.llll) I] IIn .ntarv iranung UI 1hilt! I ) r ilv nil



·•
th n nuals provided to adjust the mill. He felt thai this training was inadequate and that
th mi \I ould operate mot em iently i he ha 1a better understanding ofth prnc 5S.

·•

NOll of tit • small-in drum s 'al mills had any guards ov r moving parts (su has b It
lrivcs). onditions ins] Ie th mill were extremely noisy and dusty and, in mal y ases,

cramp d. In nly on> n stan e was it observed that th mill operators had been provided
with dust n ask. ,

..• Servicing and maintenance
Many mills (91 %) were rep )rt d to have been in good w rking ord r since tJ 11

installation. Over ~O% r port d that th ir mills had had to undergo some maSSIVe
r pia en ent ofpurts. Few r rds arc kept r gardmg servi mg. d replacem nt o!
laningcd I arts.

••

Fr qu en 'y and ost of r placing mill components were th . most frequently cited
probl ms faced by small to m dium scale mill rs. Problems with power supply and
supply of pa dy, pat 1 'UI31'I), ill th UpI' Last. we also mentioned (Tnhl 9) .

Ashanti
5

-+
I

J

2

•

I
1
J
~~
1

In the Northern r gion spar s were reporte I to be easy to find with several stockists /Iocal
cr, Itsm n 111 Tarnal . In the Upp r West four of th millers said spai S \\ ~1 hard to
obtain at" th y had to travel to Kumasi or Accra to pur hasc them. III 111 Upper East SD.

)f the mill rs r port l that thcv h{ld 1) uuvel to "lima. 1 to find sprue parts. 1-1rwevcr. two
Hullers stat d that spares were easy to oht.un from the rcjnonnl cupitul. Bult'iltilll['.a

·••

·•
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Milling charges
Milling charges were r ported to b fixed by mill rs' associations to whi II ROO/o of
mill rs surveyed bel )J g . However, it is b lievcd that, ill th three I1011h rn regions
these associations are. m Iact, maize millers associauons and that th r are no
nssociations dedi ted to t11 interests of rice millers. t the time f the survey, charges III

tl Northern region and Upper West ranged from 1,000-2,OOOedis per bag with an
average charge 01 1.617 iedis m d 1.444 cedi: r spectively. In th ' Upper East the range
and average charges W rc 1,000-] .. 00.ld 1.4 Oc dis Ior parl i1 I ice. Higher
charges of 2,001 -J,tH 0 cedrs per bag were reported lor raw rice.

In Ashanti th millers surveyed charged by quantity of milled grail s obtained, not by
paddy weight. At th um of' the survey, the pri e charged was set :11 2.000 cedis pL:1' 32 5
kg of mill d ri c

-••

P rboi I d ri e domin t s tb ri 'e mi lied by steel hull rs. About 50% I'th steel hull r
mills surv yed reported that th y do carry out some raw rice milling, thougl [uantiti s
milled arc very srm 11.Rubber roller mills, or the th r hand, predominantly n ill raw rice.
Seventeen percent them reported that they do mill small quantiues ol p:H boiled J e
NIt1 ty-Iive I er ent of l11 mi 11 rs wh ) III ill both types of 11 'C argu t.l that car 'j r quircd
in raw ri e 1 illing truce broken grains,

.•
By-products
Steel I ull r mills do not ffcctrvely separate the bran ron th husk J\~;.I result, th hr: f

o I usk 15 eith ~ t\ . wn away 01 burnt. In II ':lSC It was r sported t ) he used JS manure
Tn th Northern gion and Upper East mills wl ic:h did separate Ihe two f act ons sold
bran to poultry farmers for between ¢400 and ¢200() per bag. In th l JppCJ West the bran
vus usu: lIy given away. 111 Ashunu regi n rubber roll 1 ills produ 'C tw listiuct by-
produ .ts: bra 1 an 1 husk. Bum is sold to p iultry Inrm rs at an average cost 01 a 50 kg hag
o 1,800. II sk was taken away all bun t: the cosl r hsposal was report xl to lie
between ¢2 ,000 and ¢ J 00,0)0 a year.

-•
..

•."

J. CH, t A ANA YSI

3.1 )a boili g •
3.1.1 ualitv (JIm", paddy

S;: I ipl g was at d ut ill tl 'pen d ir 1 11' iat ly t harvest.' I . moisrur . H1en 01
II e samples from the Upper West th refor gives use [01 con ern. TI In idcn C of
1110 lid damaged grain wa . found to be highest In this region. With on sample ontammg

_ r..,..; - '-' - -

.....270·fl mould damaged gram. With prolonged storage of paddy. ' t these moisture
contents. It is likely that the gralll will detcnorate Iurth t

•...
,...•

Weed seeds WCIC not a probl III in traditionally harvested samples. The Prol onions of red ..



,
t,

rice and immature grains ar . indicators that a sampl ~is of mixed varieti s. This might be
cxp cte I to cause pr blems when milling, If cting th of' degr e of milling, (X, br kens
and yield of mill d ri .e.,
Ston s wer found in all but on laboratory sample (100g). Sin e th in iden e of ven a
singl ston in a portion of ooked ri ie may adversely affect consum r acceptance of' a
PI' du it, tlus IS cl arly a probl 111 n d to he addr ssed .

. imbme harvest d paddy was t un to hav . lugh proportion 01 II' ken gram (up to
9.6°;;)), and in som ca~es, weed seeds (up to 14, %).

-

-
-



T hi O. u lily of aw paddy used by p rboilers

-----
Moisture Stones Weed seeds Red rice Innna ture MouJu- Broken
ontent (%) (%.) (%) (°0 ) grams ('},,) damaged p..ldcl\

gram (n,,) (0 .. )

IJ)II'r East ' I 1 0.25 O.O~ 1 XO 4.2R I 29 (l

( Il-·f) « j 12.") (I),OJ O.66) (0-0.12 ) (O.6Q-9.19) (2 14-8.06) (0.86-2.3)
tipper West 14.°_ 0.21 0.01 7.74 0.64 2.50 0
(Ir6) ( 11.3-21A) (0-0.97) (0-0.03 ) 0.19-16.84) (O.IJ-u'7. ) (O.Q-'i.27)
Northern ',11 lI.n o so 1 79 I) 3 207 ()

(11= 1)
Cornbh c 1 1 ,1 0...1 J R ~ ~: o 11 ) .' "7 1
harvest 1',1 ( J I-J 2,1) (0.0-09) (0.0-14.45 ) (O.O-!U2) (0.0-0.25 ) (0.91-3.86) 1.\2-9.6)

sample -- --------
Av rage and (range)

3.1.2 Impact ofparboiling techniques 011 quality
The va iauou in l chniqu b tw en r .gions have bell di:-:.usscd in section : ~ t.

In the Upper East, nd pper W st th in ...id nee of st In sin th paddy was consid irahly
r j Iced pr sun ably due lo the worn 11's diligence during dr mg. Th presen .e of stones
ill dri d ] addy was higher in th N rth n r gion. This could I attribut d l ither In k
ofsortmg luring drying or du to th natur of th lrymg nOot

large redu tion in th quantity f immatur grains was r un J in paddy I it r parb iling
compar d 10 raw pa ld in th Upp r East and Upper W est, mdi . ti VI:' of th careful
washin r girn s observed in these areas. WIth mly on ' sample ol aw paddy taken in
the N nthern r gion it i not J ssil le h' 'on n nt on the r 1110V, I or th s grams III 11m;

Tub 11. uall 1 of parboiled paddy

''10
Moistu e sror es weed 'd i ('
content seeds

Upper East J 2.0 0.16 0 1.86
\ n= 11) (, 11-14.7) ( -041) (0-10.94)
Upper West <...11 0.11 0.01 3'39
(n~L.) (1) II .I) (0-0.'1. (0-0.07) (2 11') . )

innnat rt-
l(raim

o 26
(0-0.67» :
(l <Ill

(0 I ~4)

I'IIHlth("iI j •.•..-

(n=S) (I3.2-19.Q)

Combine 1\.0
harvested « j I-II) f))

_.,~mpll' _
1\ \'(,1 'IV" .md (1 ,\JIg!')

0.20
(0.17-0.37)o \
(00-0 X)

001
(0 J 17)
0.2
(0.0-0. )

97
(0.94·1746)
J.4

(OO-X "I

0,19
(0.27-07)
01
,0 () 0.2';)

mould lrnl ~11

dllllmgl'd Vnd11y
grain
1 20 0
(0.1-2.15)
l.'i.\ n
W Xl
-I 71)
2.22 0
(0.54-4.14 )
2 ~ hX
(0 lJ-,1 0) (l()Ii!')

--- --.

.•.



Colour of mil/ell rice
Th colour of J)' rboil d mill d ri e sampl es wa measured using ;1Minolta '01 II 111 tr-r
usmg 1 i<, '+'b* .olour space ill whi '11 L'" r presents lightness (light - 100, dark 0). n* IS

th r d/green coordinat (red hu s being represented by positive values and green l y
n g trve v lu s) and h* is th yell w/blue cordinat (yellow hu s being repr sented by
positrve v lu S and blue hy n gative v III s)

Th results, 811)wn in Tab! . 12, show HUll pari oiled lice pn duce } 111Ill' Northern rcui )1]

IS cot siderably Jar er than th pa boil d rice I rod 1 ed in the Upp r East and Upper
West. It j .cd the lightn ,'S r th 1 arb il drip du dill th se two r gions IS

.~ 11 parabl with that 0 lh raw ri .

As niigh: h eXj ected the I arboil '<I ri e pro III ed in th 1/\ I 1 East HI d lip] 1'1 West wn-.
m r yellow than the raw 1 'C. with th rie from the Upper East b mg th paler yellow
of the two, Th very I w b" val r cord d on rice fi m th Northern region is probably
Iue to ) asking of th yellow hu s by th overall dnrkn ss ) th kernels. Tins may he'
indrcatrve [both poor parboiling and milling practices

I 11* v: 1 '8 tor all samples are I w, b ing in th . achrornau regior 0 th 0 rdmate
an I thus ~r not In Ii It ivc of olour.variauons.

T' "I' 12. Colour' measurements 0 • 'I ed r' e

- --- .._---- - --- ,- .- -- - -_.- ---

"-1L* a* b*
Large scale mills 47.27 (0,57) 11.RO (0,96) 12,38 (0.58)
(raw) -- - i-- --- - --- --
Kumasi rubber roll 48.07 (o.n) 111.97 (0 5R) 12.6R (0.81)
111111. law)-- --- - -. ...--..-.._--
Northern region 30.88 (3.96) 9,92 (0,91) 11.25 0.03)
(parboi led)
Upp r West 47.11 (J.U) 9.27 (0.36) 17 7Q (0.97)

J(purboi d) ---- --- ------- 1-- ----.------ -- --------.-~ -
\ JpPC[ J'nst 4~.(i 1 (2.61) 10.00 (0,21 ) 1.').71 (1.14)

l (parboiled) -- -

~."1 1\ iJli J

3.2.1 Condition of milling equipment
III gen eral, the overall qu: luv of the steel hull zr mills was poor Shafts wet ' battered :.1111

had been weld xl nurn -rous tirn ' lo prolong III .ir li ' , Somcm I s entire shafts had I 'ell

ma iufacturc I locally USlIl!': H steel .vlinde: \\ ith il c.1\ ~,Ptill~' welded (l!l Ii> lur m Ihc ,) I C\\

Coll\ .yor and metal rods to form tile ribs Blades wcr pili d t nd brok eu. Screens \\CIC



invariably broken and pat h d. Many mill rs r ported that a s reen might only last a few
days due to ston , in the paddy -••.•.
The situation with rut b r roll mills was similar. Rubber rolls wer worn, III one case right
down t th III tal. S r 15 w rc reported to last nly one da before they w re broken
hy ston s. They w re fr quentl observed to be pat hed and weld .d to prolong their life.
Many mill ers us d s reens imported from Taiwan or 10" lly Ial n fit d s rcens to Rave
rnon y tl ugh tl y lasted less urn th n the Japanese ser ells. ,'0111' of' the larger mill IS

111 T umasi ai ranged import I their own spare parts. Th re were however numerous retarl
outl ts il th town wl i .}suppli d th S Iarts. On tailer stated th t h plac s ord rs
nnnually f r :i~4000pairs of screens and 1000 pairs of rubber olls, Some retailers had
Taiwan se mills 1ll s10 k.

.••..•

3.2.2 Alain factors affecting rice mill operations
Th operations or the nulls ar asso ,i t d with som ' problems arising from mainly
dif iculties in mills operations. Probl rns fr quently cited by null operators include
clan age caused to th sieves, shaft and asing. amage to sieves was reported hy all
1 ill rs interviewed In 1h Ashanu and Gr ater Accra regions, wher m.unlv rubber rollers
ar used. "haft damage was report d nly III the Northern region. "h damage caused 1

nulls was ttributed to th PI' sell .e of foreign particles su ch as stones and m tals, Sam'
rubl er all r n ills are itted with magnets to ttract m tal pieces, their ell' nces of causmg
<lama e to n ills was I iiru 1 al. Mills locat d III north 111 Jlwlla suffer d equally 1J'(J1l

met: Is as well as fr III sl J s. Table I ~ mdi 'al 's 111 tals as tI ' n ajor sour e >j II Jln}"e I\
the mills. Ston s appear to be th cause f d mage LO SlCV . 11 all locan ins.

.•

Th . m in Items r quiring frcqu nt rcpJaeen nt in 1 d b < rir gs, U Its, sh ft and sieves.
Ruh!. CI 011'1' mills •.Is ) have t r place 111, rollers whil tit hammer mills' place he
blades 'h lrc 11'I1'Y of sieve J cplaccm Ill. th most vulncrabl part, van s from 011, day
to about two months dep ding nth pr S 'j cc of foreign pmticlcs in ihc !'IC\'.

Th tat of Iamage t sieves is gr atly r duced wl ~IIIJ~t[lI·. III fit· lice arc r mil'!;"" hy
!TIH ,n ts as is th use in some rubber roll r wills. at! .r factor determining till:

I mgevity of sieves IS wi eth r they f 10 'ally f; h teat '<I If If lP) led .• I" imported pWlt.

ten Ito last I 1 gl:l the 1 locally Iabncate 1 on ·S.

•

Tab e 13. Majo typ s of d: agt' use y fo . ig •
(Per enrag a .urrcnce)

. les in Hjd y

tiER lTWR
Metal Stun s Metal Stones

<)Jt'\T 20 SO 0 !Oll

damage
'h,lfl fI () Il 0

t\,lJ)l,lj'e

( J('11C!,ll \I III () 7', .,
<l3map!'- --------- - -.- -- ---

NI
Metal 'vtones
,,0 -n

l\SIIR (;/\ R
Metal StOIlC"

o 100
!\!Pwl !'-,Innc.,

33 67

'i0 fl n n (l

!) (I



\I nlOllo o IioShaft o o
.. CYSII1'=. _.__ _

In ranking III problems ofoperaung a Hull. steel hull IS ran' 1damage to shan a~, th ir
number ne problem. TJl see nd place was damage 10 bearings and sieves.

.•. For l b r roll rs, I high cost 01 spur parts in gel ral i 111d I age 1 sieves wet >

rat .cd higl ly. ill second plac was d: mag to roll ~I' hy stoi is.

The large-seal mills wer found to b well maintai leu with ad quat stocks of spa
parts wl ich wer supph 1when th mill was i st II d, and have lasted I ger than
at ti ipatcd due to und r uuhs: 11011, ' h 1 tanagers did xpress concern ab ut 111 ding II
cost or spar' parts in th ' Iutur _, when un III stocks arc d 'pi tcd

- ---------_.••..•
flT---- ---_.._- - ----- --I 80 2. Interview with Hadia Fadzlva Is nhak, 1"111111, j

I ludia Fadziya lssahak runs SIX Satake rubber roll mills, all powered hy elecmcuv
although h does hay > one dies 'I engine which he uses when necessary

His mill siev s only last on day before b ming perfor I db IIat P' I .h J to make
them last around 2 weeks, Each pair f sieves costs 60.000 cedis. he rubh I' rolle s cost
J 20,000 cedis each and need replacing ever y 2 weeks, Conveyance worms cost] 50,000.
j Ie order his spare parts from Jos Bonteng 111 Accra Delivery ta es about 4 months lrom
date of order. He usually order 100 pairs of, crcens and 100 roll rs al a t1l1W. TIe would
pref r to buy genuine Satak parts for their machines hut as these ar not usually
avnilahl he uses Taiwan se parts whi h ar cheap r but of inf rior quality

Ills mills arc currently around Ryears old, Ile may consider rcplacmg th'111 ill 4 ') vcurs
tim . Satakc ma hines from Japan are not now available. Chinese import. <Ill' thouuht to
cost around 8 million cedis but the b dy and palls arc not considered to' be as goorl
quality as Satake but are onsider d 10 mill equally effectivelv. .

1.2. 1Millillg practices

orthcrn Ghana
M clu nised fie mi ling in northern Ghs na is almost ntu Iv Ion hv steel hull r mrlls

'h notahle cxc epuons being tit large rubber roll I 1IIIs 01 NHSi}1 RICe C .1 II! JIl Turnnlc
a HIlt' TIH. at T no.' It, srccl l ullers arc cnurely custoui rmlls. j 11110Ilg.h 11 IS relit! vclv
easy t 1lI H t year of installation f the mills. Jl I Just Cl.lS(S, S does IliA rei eel! !•

real ages 01 th Jl Ills as m )sl ilthe mills arc now \\ 1111 then second l] Ihlll1 ownerx

--
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With the extensi n [hydro lectri ity to the northern sector, most of th mills, with th
except! 11 fa ~>\V inlh Northern region. have conv 1'1d lrom tl . use I'dt sel ngm s
to elcctn mot In,.

Upper-East
In this r gi n, two of th mills surveyed were fin d with aspirators. These nsure that the
milled ice is relatively r 'e of husk and hran. he w 111 n wh brit g th ri e f( r r illi Il!-

Ih relor did n t He d t WUlI )W the .ce h for ser it g it to 111 market. A few 11 W

nulls were also found III till. / >gion and 1Iest: PJOUll d r lauvcly good iuahty mill xl
TI e. Il is wortl noting-that in most of the mills without aspirators, s me form of
winnowrn was n ed daft r milling befor the rie was sold.

•

TI 't1vclage am Ian ~I n mill die s. rnplcs fr In tlus r gion was f mul
to be 1R.6°'o
Upper- 'Vest
Ri e mill p ration it this region differs slightly f om that of th Upp r East r giou.
He) . th ~addy was passed thr ugh th hull r twice. During the first pass, the milled 1('('

com sot with 0 1)1 on ran a d h isk mixed witl it. However, du ing th ~second pass
. lmost all ih h sk : n i bran arc r In ived and the grams are further polish :11
Subsequently, th degree [milling ofparhoil d n em this r 81 IS higher than the
Upp r cast r gi n. Ri e Iron this region almost a brighter appearance ani the won en did
not need to furth r winn w th rice beth e sale (r fer 10 table on mill d rice juality) he
amount of bran retained )J) mille I ri e 8. r iples from tl IS r gion was found In he b rweci
. all lor',) avcrng ng 7 C)II ()

Northern region
Rice milled III tl is regi HI was f n to b of Ih lowest quality' h reasons It) this 4
could l two-foil First. th process P' b iili 19 itself was PO)), in this r gion t rd th
1111 Is \\ 'I f! 111 1 0 he 111 a great T st. t ' of' (II. r pan. S }H L 11 I C was 11 t /1111 d
twice as in the Upper West an j Sl bsequently all the I usk ' nd bran .ume out with the
milled ri e. Th women have to spend long 11m swim owing b lore sending the ri e to
the nun .et. Dui ing this e.' t no d WiI nowing. sorn ric wa also lost t ) the wind. As a

result )f. 1111 'h Ish at d I r: 11being tail I n th 'a sing of th 11 11.fn Ii in b tween the
n 'r gl ain wa~ r duced [J 11 III deg ee of millir g was c ns .qucnrly low. The n]J1) It ()t

bran retain d on milled rice samples from this regi )11 was unci to bevery hi h,
averaging 41.7%.
All of the sa nplcs obtain d [1"1 11111sin th Upper ~a5tand some from th Upper Wept
wer fo ind to he as well mill ed as those from the commercial mills. even though
produced ')11 soplnsu "t J large scale mills. lnsom: cases. he degree if nullmg W'IS

superior to th t obtamcd from the small-scale rubh .r roll nulls II .hould. h .rwever b
not ~Jthat all rubb r roll rrull ed s mples were ruw Iill' wh . eas tll s\' from the NOl them
reg: )n~, wer parboiled
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Ftgur 1.Visual esti non of pe ceutage bran retain d after mill ng

'/~ bran let Ine-i1 {visual assessment of stained grams

egroe of milling

~o~ . _

..-

411

.---:- ..~
.••....•....-~

<::oa---=e~

:' 1:'

T st millii g or a stan In d sample (If parboil d 1;'~ill four «onuncn.ial , lills in \I(lU;
Upper West and Northern regions sh we hHl diff rence between the two regie IlS (see
table t4 claw).
T.~· l4 .. ~, 11'\1' I~ "-lH~1 I
Regrou
'JW mill I

W'

l iw nul] ;>

"'-'" 1 1\\' 111111 .~

\ IW mill ..j

NR mill I

NT.: 111111 :2
N 1\ null \
0JR 111111 4-'

.;5

10

25

2F~-=-~
'"-~=-

.: •• 'T1

rd. sal,!:lc!t ~~w afl(JJ).~rl~~! ... _~~!:\olt'el t \I~'r.l His)
l ype of rve Yiekl t" ••)
Parboiled 7l
Raw Sf)
Parboiled 71
Raw b~
Parborled 7 ,

------ - ---- --- ---- -- .__.- .--_. -- -. ..------ ---- ----

20

1
(J

5

o

R.n,
Parboiled
RJ\\

Parboiled
Ra"
1'01boiled
l'.lfhOllr;l
Parboiled



I nhoratorv milling of parho]] d rice samples ( abl lS) con mnt':'cllittl(3 vHriatioll in yield
between th ~cliff rent samples. Mil' d ri c Y' Ids wert; [owr, titan thos observed Irorn
the fi ld sample: but this is likcly to be du lh.d('gr'~orlllillilgc/rn'dnlltlVlh.
in 'tJ n-type null. it is evi lent from the tabl below th: t th . mill d 1'i .c yields f 110\\1 tl c
same putt m a th browt ri e yields. Up! cr East and Upp r West region: had an average
mill d n vi ld of about 69% with N rthern J gion h 11 g slightly (OV.Wf

Tab) 5. Labora ory Milling ualiry of Sam 4
(Dried parboiled paddy r ady for n illing)

Reglo Brown Ri e MiJled R 't' Broke s b
" d 'II/f) I))~.) (')11 ) (' • ('))/ )'/1 /I '/11 J nn s '/11

- ~--- -.-- ----- --- ---
Upper West 75.1 (74 4 - 765) 686667 - 70 7) 260(12.0 44 Q) 1.'\ (10'.1,
llppelEust 74.8 (71.7-T/5) 68.6(64.1-71.3) 13.2(4.4 37.0) 0.300 1,1)
North m 72.5(70.0- 74.6) 66.8 (64.J - 69.2) 12.6(7.0-19.7} LJ (09 3.~}
.-- - --- - -- -- ---- ._-
Note. Rat gcs given 1]1 par t theses

uaHty or mill d ri .e
Ston s nd organic matt r were found in milled rice samples taken direct from rh nulls
II all th r gions, Table l() 51ows that s m sam] les fr m th . Up! East and (fpf ~I

West r gions h d no uganic matter in th ern. Th .se sampl 'S wet from mills which had
aspirators capabl f .lea ing th rice during I11IJI'ng. Th Northern region was
particularly notable f r mill d ri e having a high organic matter content. This wa ..s
h cause in all th Engelb rg hull rs found in this region. th rc was little r no separunon
of husk and bra! Ir m III mill d n .e ." I . Wall 11,IIp!, f rc, had If) SpCI I. j( t of /1111

WII I 0 VIl1~ before marketing the pro lucc. N0 mill'> with aspirators were /( und III III ~

Northern i 'gioll .. lihough 11 average levels of stones app ar In 1. low, I si »uld h
noted that th se lev Is wer Ioun In laboratory samples of IOOg. TI'l·. pres ence of a
sinal . sron In portion of cook d ri e w Hid almost certamlv r udet it unacceprahl - to
the consum r. Grading is call i '10Ul It lv by larger mills.

Tabl I). '0 s s n Organi Matt r in ri e direct om m II

Stones ('%)

----_ ..._. _.
UppCI West
l lppr-r r~~c;1

North rn

0.3 ((l.l - () 6)
O"(()O J I)
0.2(01 ()4)

5." (0.0
1 R (0 n
11.2(l11

1(JJ))

1\ I)
1').8 )

Not ': Ranges t',IVCIl III parenth ses



•

Tabl 17 shows th - physi al quality of mill d ric r ady for market from th ~ Upp r East,
Upp r West, Northern, Ashanti and Great r A ra regions. Th levels of brokens in raw
ri e w .rc very J tgl n c cry 1 810n, averaging v r 20%. As 1I11gbt h xp cted,
parboiling was sh wn to r du e the percentage of broken grain.
Most of th samples from th northern regions contained some 5t n s. Th samples
[Tom th Gr at t Accr gion he d no ston s with those from Ashanti having relatively
low I vels of stones (average. O.05fX))

F 'W w ed seeds wcr found. Th levels of ther organic matter wer also very low
indi .ating that th separation of bran by winnowing is ef icient.

••..
Rice mill I in Ih Ashanti region had high I vels f r 1 '., WIth 501 snnu I 's ling

xclusrvcly r d. Red n c J. grown lor spc 'lite markets. II is however ilcai that
agri ultural and hurvesung practices result in a small proportion of r d ri e contaminating
mu .h of the rice grown and marketed in Ghana.

Thc ii id n or m II lv grains was found to 1 higher 111 the three northeru rep ions,
possrb y as U I .sul; ol parbothug and storage pl acnces in those regions

Rice from th Upp r 'ast L nd Upper West had low levels of whit centres, ung latinised
starch. (0-2.2 -0 (j.2% respi ctivcly) mdi ating tl at th parl oiling led niqu ~s ure efficient

WIJCJI corn] ar d WIth III Internau nul Still daid for HIe Sp cilicanou (JS() 7 ()'),
summ riscd in tabl ] 8, SOil f th sampl s examined would Iail to meet the t lerat .es
for inorganic mall r (ston s), damaged kernels (mouldy) and red ric . Th level of
h okcn gn in I"~not sti, ul, ted nd r th urr nt ISO Slat dad but i usu lIy specif l in
1 urchasinp agreements

•....

--- \2

-



T. bl 17. Physical qunlity of milled rice, ready for ma ket

Regton Brokens Stones \Veed Oth r Red r'ice Mouldy(%) (%,) seeds o gild' (%) s(%) m H r ell. )
(%)

U\P "West
Raw 57.4 04 (1 0 .~.() 0.8L 1.()·6i.R) (O.J-O.5) (1 O-Cl.2) (0.3-1.4 )

•Parboiled .~X. 0.1 () 0 1 5 09( 14..1- l:fl) (OJ)-O.4 ) (OO-1/L6) (0.4-2 5)Upp r East
Ralll 71.1 001 fl.04 001 11 09

(21.'i 96.8) (00-0.04 ) (OODI) UOOI) (0.7') OJ (01 Vi)

Parbotlod 20 X 0.2 O.OJ o 01 1.4 2()(5.3-1 .9) (O.O-\. ) (0.0-0.1) (0.0-0.3) (0.1-79) (0.3 .1.7)
North rn
Ptlrb(li/t!d 23.R 0.3 0.1 0.01 5.8 1 7

(fJ.8-"\l}.'1) (0.0-09) (00-08) «(101-002) (0 { 12) W.-1-·14 )
Ash. III

ill/(UI<' 12 i 0.05 0.0 0.02 62.0 0.7 ~
(21 0-4Hl) (0.0-0.2) (0.00.1 ) ( I. !-IN 1) (OI.O.C)Greater Accra 21\.6 0.0 0.0 0.0 0,9 08 .~Raw 1159-420) (0 ·1 I fi) (0,<1 I 7) 'fa- ----- --- -Note: Rang s arc glv 11 ill parentli .ses

T, bl 18 IS 7301 j e pecificatton (SUI mary)
--. .

Mill d ri 'e Milled, parboiled ri~
«(~fl)____ (11 u)-'-' - .. '-- - - -- - --- --Organic mailer 0.5 0.5- --_._-Inorganic matter 0.5 O.S

--Damaged k rnnels 3.0 3.0- ------- - ------- --- ---- ---R ed kernels 4.0 .;J.O---- _._- -- ---------- - _. .•.- - .- -- . ~...-. -.-,.,.Red streaked kernels 8.0 L___:_~)'--

c

4. FINAN IA ANAL Y IS -
,1.10 H'raHl1g cost,; . J ( tnHW\,er

The operation of th mills depend' on th availabihty of paddy and the willmgn ss or
Ira I rs In null their produ .e. 011 average, Ih mills ar operated for six months ill a vear
lrom D ember through May. During this period. st .cl hullers mill between I '()t all j <1.II
( Fpaddy a day wi ilc rubber 1011 'I mills n ill bcrw 'en 2 (II and ';1 a dav. A 1 'Sllllldl . o ] -



the total daily op rating cost of op rating a steel hull r will was approx. ¢7,000 which
was observed 10 b about a tI ir I of that for rul b r rollers (Tahl ] 9). ost of spare purrs
(sieves. h lts, rhafl. tc) and electri ity onstitut d abo It .0% r the total '08t or
rpcrut 1 (1 the mills Because steel hull er rnill owners depended 011 locally Iahncat xl
p ts th total cost sl ar f th se spar s was 15% notwithstanding th frequent
replacement. In ontrast, th ost of r placement parts for rubber roller mills wln h wer
import d was about seven tim -·S that f th steel hull r mills and made up about -.p°;(1 of
the total ost of II oration. ln ielation to th inst II d apactti es ofth mills.Jh motors
(ur he steel hull 'J'S "'('1'.11 gh r thus Ic' Ii 19 to .n If,Y wasiag . Consequently. the cost nl
electncrty was observ 10 onstitut ab ut 35% of total operation ost for steel hull r
mills. II absolut terms, energy costs did 1 01 sigmfi antly liffer between III two mill
types.
III r lauon t th ·I\.IUI tity f n c mill d I r day of 2.7t aml .I .St ( . the sl el hu llcr and
'uub 1 r ,11 J'I Jill. 1 'SI -cuvely. cost rfnulhng wns t;S11l1 ; I .d at a.hX ' nd ~).22 pCI

kil gram I paddy. Operations currently being carried out, ttract about It 17.4 and ¢24/kg
paddy for steel hull 1'8 and rubb r rollers respectively. onse [ucntly, n1111 rs n ak an
average of ¢ 14.73 an I rl.19.25 on ach kg of I addy milled hy the steel hullers and rubber
rollers, r spectively (T all 1(»).

-------------_._- - -.._--
Type or null

Steel huller f!l~n) Rubber roller (n=3)------_.. ------ --------
MeuJ1 MlTI - Mux Mcun Min M;1X------------

••,
•.
II

•..

-
-
-,., Table 19. aily cost of J 1i11op ration

Item

-

..--- -----
I Sp.u c put Is.
Bcanngs
Belt
Blade
Rollers
Shalt
"Il'\e~

Totnl .ost
2 J ubncnnts
.3 -lectnclty
4. Rent
'; Husk disposal
h ()lhelhurge',
7. Depr crated valu ol Hull and
motor
8. perator's salary XS5 ...\O

-~

<t37.J5
924')

}lJ5.2R
0.00

1814(1
;01.81}

l.llO.43
88.99

2,546.34
536.68
7n]4
J9000
781.2'\

'I otal d~ il~' opers t'flg cost:
P,lIl" throllghpnHkf!. paddy)
M 11Img charge (C)
Rran sules I f/ )
Total returns

7.242.33
DOn

46.no
001

46.980

I'rol !I

If" hlJ-;
14 250
84 - 400

10(\ 47'
I Of> 'i.'\ \

214-428
1000- 90{)O

LH - 4000
110 4r:O
102 "fit)

680 - 1002

__\3 ..\.1
1\6.9i

0.00
\777.78

·1'IX .~\
2 '>0 00
7.40(..37

664.29
\.UJ B

ooom
1.00001

I ()()00
15H2.'iO

IQ,8.W.20
\ Ron

1)1.200
I.R( )

93,000

2(1! rl/1l

127 1,1/

~.11 { - --I ODD
1.'\00 - II (,II 7
1.6117 \.I(.i

·no - 820
J. \33 - ().6(1/

83- 1.3:\0
(,60 .\300

l\) \f,no

I'roflt (crch ••llq,O--- - ------------ ------------ --------------19,25



4.2 Cost 0 quipm 'ot ~nd sf ar pa 'ts

New, import I, steel hull IS wer found l O he stOCK I ill A' .rn, Tarnal ' an t V'UJ ias:
Imported d hull rs sold at b tween 800.000 - 2.6 million cdis, depending on model. A
10 .ally fabri at d huller was avail bl in umasi at 4 0,000 cedis. Prices ar detail d in
tabl 0 h low.

Table 20. 'ost of 11m spar' parts (cedis)

Screens: Taiwan
'luna

Local
" .rcw. I arwan

Lo al (Nigeria)
Rut ber rolls
Rubb r Roll Mill Faiwan

75,000 pai
60,nOO pair
•.• ,O()O pair

00,000
110,000
120,000 each
10-1. million._----------- ---- ..__ ._-

Profital ility of mill op rations

Mill opcranon in north rn Ghana has b en thought 10 I 'l,rotilaLl ~over th y ~urs due
mainly to in 'I' use III .ustom. In the {lpp r East region, the larg ~seal> J 'O{ Il mill ts a
pot nual 'limp 'IiiOJ' to th smr ll S .alc steel huller ])11115,J low 'V'1. 11 0P'n1t .s only wh '11

it has en ugh paddy (0 j istify Its op ration Th r for ,tll mor ustom rs d -cide 10 n1l11
small quanititi s, enough for salon a giv 11 ma kct day, the mor th y patrornse th
small mills. nscqu nlly, all mill IS u t rview I, "XC!;']}I IW) 'X]) ricn .ing r I. tiv >1)
lugh r plac r 1 III costs or parts 1 ) th 'it ag mg 111IIlS, flgr cd that Ih 'I ~was, I II\"; using
u 'Jl 1 111pn fits over ill ~ Y ars till , I1w1111y 10 in .rease ill iusto n. j\ surulru reasc 1 was
given by th if counterparts in th ' Upp r West r gron. h inactivity of th Nasia Rice
Company large seal mill in Tamale has boosted the op rations of the small scale nulls 111

th town. n ident By, about 60~o a ( Ghana' s rice IS produced in this r egion, M i1J0\\ 11 'l!-:

C sidei this Ill' non very I P rtu a 1]- diet a) I r pr Jitnblcfunn in the hi ',I ~~~,

especially II at h governm nt is I laking II [11rt to prO! role n .e produ .tio J.

In Southern Ghana, rice mill rs ar unsatisfied with their returns lrom the business. l-o:
exam] I ,a ustomei from tI Br ng Ahaf r gron, over I (1) IIIaway Ir m Kumas: I l.l~

transport over , ) hags paddy Ior null ng. At .umas). tl ) Ill! owne: IlW\ have to l:ly on
111' transport charge h rping to be r imbursed after milling. So ncltmes Ill, trader may
r fuse to sell the mill die when rh p .e is ot s: iisfartorv hUI store it Will tl rrull I

for sale at ,,1£11 r date. In the pr ess, she locks lit" 111'11 ansport and milling .harges and
e l tct t rvc lv redu 'I] g :,1 H.I~C -'1.1 l' 1111 jl11tl'lltldl uston 'IS 'I h '\ Ju ot ft.! (;";e(' it J

il1lj1IPVCII1CIlI III PIUfj . bu \\ 111rcm.un in husn: '~.~;dlh' to Ilea\:. III v csun "lit ,Ii \ ,ldy
made.



5. N LU N AN ECOMM N A I N

-:.1 _011 Ius ions
Most of the ri e produc d in han is processed by small-seal operators. impl
techn logy. availal I on a ust m basis, enerates consid rubl empl Yl1 nt n pre fils
for the normal set: Ior. Ease r ntry is substantial 11 to th relatively low inuial
mvcstrn 11l .osts.

Whil it appears th re IS am rkel [or th . produ t.otherwis ther might be more pressure
on th rice processors t imp ve th ir practi es, it is also possibl ' 11< t mill rs and
parboil rs do not have a res. to information on how to go about ~hangillg thir m 'li ods.

Information gath r d during th survey do s indica! that a numb r r improvern nts
could b made 10 operating procedures and th se ar d tail d below. Preharvesting factors
and harvesting practices have an 11 ipact 01 th quality of mille d n c alth Ig1 clu nges in
tl is ar ,\ ::II''' 01 tside tl scope nf this study.

5.1.1111i1ls
• M ist operators have n t been train I in use and adjustment 0 mills. This CUll aff t

n .c quality nd quai tity.
J 0 ally Iabri at c1sp: s ar nil n fp rill' htv

• T hniqucs su has d ublc puss I:U'C only employed ill Upper West.
• Mills with aspirators are very rare.
• Mills a under utilised

5. /.2 Millers' associations
• Rice 11111 rs' associations are said to ist but may not see uuprovrng'product [uuhty

and working conditions as part of th ir role.

,
5.1.3 Commercialisation
• N ill rs wer r un 1 l t uying paddy nl milling it f r retail s 1 s. There is

urr ntly liul 111 .enuv > for th 111 t amtan and adjust th i Ill/lis t I rodu e good
quality ri e.

,
5.1.4 Parboiling
• II fan ilv labour was v: 1\1 d a its 01 portunity cost. parb ilcrs m Ill,No 'thci n n~glnn

wo ild h making a Joss on .ach bag of rice S(I\<.I,
• her IS considerab! r gtonal variati 0 1 in U' litv r silting from minor di If r nces in

iechniqu
• hr 'wood IS a hlg problem
• Water avnilabrliry and II<lhlv is a J iohl I

• Working ondruons arc a I 1 )t lei I.

•
•



• Parboiling IS almost .xclusiv ly arried out at village level. Th only conun rcial
parboiling plant IS of very large apacity.

5.1.5 Financial aspects
• No records app ar to b kept of thr ughput, takings and expcndit ire making it

dim ult to obtain an id a of apacity utilisation and pr fitability.
• A cording to data f 111 the survey. h ugh tl . ste I hull r 11 lis n ake lower profit

P T bag than the ubb r roll mills th ir daily iperating costs arc about 01) thi d that 01
lubbet lOll tills.

5.1.6 Product mismatch
• Th re appear 10 he a market lor 10 '1 n even Ih ugh imported nee 15 51 10 I ~ I

I fen 'd.

5.2 Recommendations

-

5.2./ suu.
T aming I 0)1 raton in use id ndjustrn TI of mills would JI11prOVCI ice Jll( htv

• III grading or 10 'ally labn 'at U Spill' '5 to iruj J OV ' quahty.
T . 1111qu s (double pass) mployed in Upp r West .ould he transferred to other
r gions.

• Mills with aspirator should b '11 ouragc j 01. j I scpar: 1c I )f husk an j bran is II )1
consulered important, th ~ Englchcrg type mills could II r designed withot 1 a SCl 'ell

thus ehnunaung th n .ed f ir set en' in till, typ . d iull.

•..
••••

5.2.2 Millers' associations
• Dell) at d nee null TSassociations could provid ' a vein 'I . fur lIS lISSlIl: r id

mtrodur ing irnprov -d practices
Th Y 'Quid also arrauge pur 'has' HUU drstrib III in 01 ' pat > I ItS.

• Th ,y could raise awareness of working conditions and h alth risks,'

-- 5.2.3 Commercialisation
• If sorn n illcrs were to buy paddy a J mill it f 1 r tall sal s and market high q alny

n e th n th r mill rs might rc Jise the importanc olproducing high qu: .uy Ice.

-
5.2.4 Parboiling
• N zerl to mv .sug t tl imph all ns of the low oppotunuty cost )1 lul out and lo«

I J( C prices in the Northern I gl n .
• Regional vananon 111quality mdicates that t .clu ology uunslci .ould 1l11Ho\'c JlIaiIt}

in the North m region.
• I Ipse' ling might he possible, Probable drawbacks would be paddy supply ami drying

51 ace, "llns we uld need a full economic and social assessm nt.
• '11l!' mtro lucuon of energv-cf Jelel I stove!'>, possibly fuelled I Y I j('(' husk, l'0111d (]s~"',1

In areas whet e firewood sh riages arc <II lobi .m.

- 1,7



• Improve threshing pra li es could improve the leanlin 58 l paddy at d allow
iedu uon: ill th ' quantity ofwat r used [or wnshmg paddy,

,.
•1. Product mismat h

• Recomm ndations from th marketing study may xplain why people arc prepared to
accept a poorer product. and help d velop a way forward.

,,
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