Industrial Engineering Letters www.iiste.org
ISSN 2224-6096 (Paper) ISSN 2225-0581 (online) /l',,ii,l
Vol.3, No.10, 2013 ||S E

A Survey on Adoption of Lean M anufacturing Tools and
Techniquesin Sugar Processing Industriesin Kenya

'GERALD OCHIENG’ ONDIEK,’STEPHEN MGENY| KISOMBE
! Lecturer, Department of Management Science, Usiseof Nairobi, Nairobi, Kenya

?Post Graduate Student, Department of Managemean&s;i University of Nairobi, Nairobi, Kenya

E-mail: gondiek@uonbi.ac.kexombe70@yahoo.com

Abstract

The study sought to examine the extent to which l@anufacturing tools and techniques are adoptesliggr
processing industries in Kenya and their impactaatory time efficiency. The study was a surveyeaw five
sugar processing industries which approved theystnd those that have been in operation for maaa three
years. Purposive sampling was used to select alsamfill35 employees from production, engineerind an
quality assurance departments. Data was collected) @ structured questionnaire consisting maifilglased-
ended questions and was analysed using descriptiddnferential statistics. The motivation of thady was
based on the contribution of the sugar sectoreéd<tanyan economy.

The research revealed that companies in the segtordn Kenya have not given attention to alliteg areas of
lean manufacturing from a holistic perspective. Tihdustry has only adopted practices related tm lea
manufacturing and there was little impact of thpsactices to factory time efficiency. Conclusiomawin from
the research was that sugar processing industrigmya lack understanding of lean manufacturingcepts
and have therefore not reaped the full benefitieah implementation. Recommendations made werethleat
sugar industries in Kenya need a focused trainmd¢ean manufacturing to enable better understandirigan
manufacturing concepts among personnel and them afitention to the implementation of all areas eznl
manufacturing from a holistic perspective for tmelustry to reap full benefits. The research has/igeal
insights into the implementation of lean practicesa Kenyan context using survey data as opposezhse
studies.

Several practices and activities were selectedcadsd with lean manufacturing and not specifi¢thte sugar
industry in Kenya. However, there may be other ficas and activities that could be related to lean
manufacturing and more relevant to the sugar seéhtairwere not included in the study. There hasbesy
little research in the area of lean manufacturing therefore need for further research not onlyhim sugar
sector but also in other areas of the Kenyan ecgnom
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Introduction

The Kenya sugar industry strategic plan (2010-2@bfifirms that the Kenya sugar sector is a majopleyer

and contributor to the national economy. It is ofithe most important crops alongside tea, coffeeticulture

and maize. Currently, the industry directly supp@pproximately 250,000 small-scale farmers wheupver

92% of the cane milled by the sugar industries. estimated six million Kenyans derive their liveldus

directly or indirectly from the industry as theat&gic plan continues to highlight. According te Ministry of

Agriculture (2010), in 2008, the industry employaabut 500,000 people directly or indirectly in #egarcane
business chain from production to consumption. ddition, the industry saves Kenya in excess of 25D

million (about KSh. 19.3 billion) in foreign exchgm annually and contributes tax revenues to th&exyger
(VAT, corporate tax, personal income taxes).

In the Kenya sugar industry strategic plan it idi¢gated that currently, there are eight sugar itvtessin the
country with a combined capacity to process 5 anllmetric tons of cane annually. However, despitsée
investments, self-sufficiency in sugar has remaieledive over the years as consumption continuesitstrip
supply as Kenya sugar research foundation, KESRIDEQ) continues to highlight. The performance @& th
industry continues to face several challenges soimeghich include; high cost of production charaized by
poor operational efficiencies with average sugapveries being 85%, which is less than the worlerage of
92%. Costs of local sugar production estimated st 46,000 per metric ton are almost double the 2450800
that countries like Swaziland in Southern Africgister, KESREF (2010) confirms.
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Lean manufacturing, developed first at Toyota planfapan, has become a very popular productiotersys
improvement philosophy. It has been widely knowmnl amplemented since 1960 and according to Rinehart,
Huxley, and Robertson (1997) lean manufacturind vélthe standard manufacturing mode of the 21siuce.
Womack and Jones (1996) observe that the princgildsan’ focus on eliminating waste and non-vahgdzed
activities in a process while maximizing the vahdsded tasks as required by the customer. Theythateore
principles used to achieve this include: specifyuatpe from the end customer perspective, identifying the
sequence of value-adding activitiesl(e stream) for a given product, synchronizing processesabéeflow of
physical products and information, pacing productio exactly meet customer demanuil), and pursuing
perfection through continuous improvement. A variety of spiectéchniques exist to support these activities,
including: value stream mapping (VSM), total protivee maintenance (TPM), just-in-time (JIT), Kanban,
production smoothing, total quality management (T)iQ#fandardization of work, single minute exchaafydie
(SMED), 5S and visual systems.

Papadopoulu & Ozbayrak (2005) observe that leanufaaturing could be a cost reduction mechanismitnd
well implemented it will be a guideline to worldass organization. Lean manufacturing comprise ofeusal
management principles which could be implementgdvaere and in any company as observed by Womack,
Jones, and Roo0s(1990). It is now widely recognithed organizations that have mastered lean manufagt
methods have substantial cost and quality advasitager those who still practice traditional massdpiction as
noted by Pavnaskar, Gershenson, and Jambekar, )(2088lementation of lean practices is frequently
associated with improvements in operational peréorce measures. According to Shah and Ward (2008), t
most commonly cited benefits related to lean pecastiare improvement in labour productivity and iyadlong
with reduction in customer lead time, cycle timed amanufacturing cost. Therefore, lean productiorars
intellectual approach consisting of a system o#tstgies which, when taken together, produce highlitgu
products at the pace of customer demand with bittleo waste.

Problem of Research

Capacity utilization in Kenyan sugar industriesnsi® at less than 70% and coupled with factory time
inefficiencies translates into high production sostcording to Centre for Governance and Develop(@&aD)
Bills Digest (2005). By global standards, factoirye efficiencies (FTE) stands at 91.7% while therage in
Kenya is 57% and best performing factory managstsguer 86%. Indeed, lost time has been cited asitigle
largest operating problem of the sugar industnidseénya as concluded in CGD Bills Digest (2005)nEHof the
individual factories for example achieved their pedbduction targets for year 2007 according to seaech
carried out by Kenya Sugar Research Foundation RES scientists comprising of Wawire, Shiundu, and
Mulama (2008) .The study also found out that thigug of the factories was below the expected inglusite
and below the installed capacities. The study eated that to improve on factory performance, timely
maintenance of the milling and processing planteetired with a need to assess the benefits astd ab
scheduled maintenance (every year for six weekanagmaintenance while plant is on production.

Ophelie(2006) notes that Kenya’s sugar prices &heh than not only Brazil but also Zambia and Mala
However, geographical and climatic conditions iasi two countries are similar to Kenya, which mehas
Kenya has no intrinsic reason for the high sugécepr This observation by Ophelie means that tlaeee
approaches or techniques which many sugar prodwsngtries in the world have adopted to offer suafar
lower prices in the emergent liberalized sugar markhe sugar sector will begin operating undeberlized
trade regime after the COMESA safeguard measupse lim February 2012 (KESREF, 2010) and now extnde
to January 2014. In such environment, the indusitly have to enhance its competitiveness alongehtre
value chain and reduce production costs by at 188% to be in line with East African Community (EAC
partner states and Common Market for Eastern anth8m Africa (COMESA) sugar producing countriekisT
comparison clearly shows the lack of competitiver@fshe Kenyan situation in a liberalized market.

This research paper was informed by the gap thatselietween sugar industry operations and impléstien
of lean manufacturing practices in improving fagtdime efficiency bringing to the fore the two raseh
guestions; to what extent have sugar processingstrids in Kenya adopted lean manufacturing toold a
techniques and to what extent have these toolstecithiques helped sugar processing industries imy&e
improve factory time efficiency.

Currently, there is no published research on adopdf lean manufacturing tools and techniques e ghgar
sector in Kenya and this research will serve agithieone in the industry.
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Research Focus

Lean manufacturing is defined by Smith and HawK&@04) as a practice of eliminating waste in e\a®a of
production including customer relations (sales,ivaey, billing and product satisfaction), producesiyn,
supplier network, production flow, maintenance,ieagring, quality assurance and factory managenheigan
manufacturing, waste is identified as anything thags not add value to the process or serviceatelivto the
customer.

The resounding principle of lean manufacturingdsréduce cost through continuous improvement tht w
eventually reduce the cost of services and prodtitts growing more profits as Womack et al, (1998&es.
Lean focuses on abolishing or reducing wastes andaximizing or fully utilizing activities that addalue from
the customer’s perspective. According to Ohno (}J98dm customer’s perspective, value is equivalent
anything that the customer is willing to pay forarproduct or the service that follow. Lean mantufang is
about creating more value for customers by elinmigeactivities that are considered waste. This iegpthat any
activity that consumes resources, adds costs @r without creating customer value is a target foniaation.
So the elimination of waste is the basic princiqfiéean manufacturing.

As described by Tiwari, Turner, and Sackett, (20Q@figre are many lean tools and techniques whidh he
manufacturing organizations to implement lean mactufring practices. They are interrelated in tladitity to
reduce cost through enhanced efficiency, which rdmutes to their influence on operational perforg®n
According to Herron and Braident (2007), lean toskould not be implemented in isolation; they were
developed for a reason, which was to support anath&rategy. Bhasin and Burcher (2006) also ssgtiet it
was better to embrace more lean tools rather thagtiping one or two isolated ones.

Companies that have adopted lean manufacturing typigally cut inventories and cycle time by 50%each
wave of their lean program. According to Shah arard\(2003), many concepts of lean manufacturindy s1sc
Just in Time (JIT), Kanban, Production smoothingtal Productive Maintenance (TPM) and Total Quality
Management (TQM) have been implemented in more trenprocess industry and resulted in huge benefits
For example, JIT concepts were successfully apphied DuPont textile plant to decrease work in pesg
(WIP) inventory by 96% and reduced working capital$2 million according to Billesbach (1994). Sianly,
Cook and Rogowski (1996) found out that Dow Chem{campany, JIT deliveries, kanban and other lean
methods resulted in a 25% increase in demand fstiegaaccuracy, a 25% reduction in distributiordi¢ianes,
and $882,750 decrease in working capital.

According to Abdulmalek, Rajgopal, and Needy (200&)series of simulation experiments in a steel mil
suggested that Value Stream Mapping (VSM), KanbB#h, Production smoothing, TPM, Setup reduction, 5S
and Visual Control resulted in a decrease of prodndead time from 48 days to 15 days and a redoaf
WIP inventory from 96 to 10 coils for a particulgortion of the process. In a multi-product chemical
manufacturing process, VSM, Kanban and Visual Ginirsulted in a reduction of overall supply chaytle
time by 50%, a reduction of inventory by 30% andirarease in customer order accuracy by 25% cosaslud
Melton (2005).

Crute, Ward, Brown, and Graves, (2003) in theimgiardinal case study of two plants in the aerospadastry
argued that lean philosophy and techniques requioption of the entire system in a holistic mamagiher than
applying techniques in a piecemeal fashion. Wonaek Jones (1996) suggest that managers have drawned
techniques as they try to implement isolated pafrtean system without understanding the whole ti@nother
hand this more tentative or piecemeal approacheingbadopted mainly as a result of resistance fthen
employees to the new ideas. The more focused nigpigives evidence for a better understanding among
personnel of the key principles of waste eliminatmd flow of value.

According to Achanga,Shehab, Roy, and Nelder (200@)anizational culture is an essential elemeream
implementation process and high performing comgaai® those with a culture of sustainable and piraac
improvement efforts. Changes of mindset gives peaml aim in their working life and have the potainto
change attitudes, so that the employees begin itk tHifferently and are more willing to contribute
company’s improvement initiatives. Motwani (2003ptes that stronger management controls makes the
organization structure bureaucratic which makesctenge from the existing ways of doing things icliiit.
Consistency in management commitment is emphasizgeinportant element in effective implementation of
changes in organizations as noted by Kotter (20@7)s highly desirable to have a certain degree of
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communication skills throughout the company, loeg¥t focus of management and strategic team while
implementing a new initiative concludes Achangal€¢2006).

Financial capabilities of companies are one ofdfiical factors for successful implementation e&h as noted
by Achanga et al. (2006). Financial resources aertlad for employee training, external consultants raany
other inputs to the programs. Sometimes even ptmduof firms may be interrupted as a result of the
employees training in the new techniques. The mensagould rather refuse unnecessary loss of ressurc
especially if they do not anticipate immediate mesu(lbid, 2006). Lean changes need to be focusethe
specific product value stream, so that the cortk@r resources to be dependent mainly on the ingonewnt
team (Crute et al. 2003).

Czabke, Hansen and Doolen (2008) notes that stayongpetitive requires the use of intellectual capénd
ability to innovate and differentiate. Most compamiexperience difficulties after employing peopli¢hwow
skills levels, who do not foster the ideology ofllstnhancement. If managers apply these conceplsctively
they can reap the full benefit of lean techniqued aignificantly improve their products’ competéivedge
(Motwani, 2003).

The critical elements on sugar sector commitmert raanagement leadership and commitment, employee
empowerment & involvement, continuous improvemedmnijlding multifunctional teams, adoption of new
technology, effective communication and organizalo& culture change. These elements are considased
prerequisites for lean manufacturing as depicted~ésdousi (2009) and Achanga et al (2006). Accardm
Achanga et al (2006) and Bamber & Dale (2000), t@gmagement is considered as a recipe to success/in
new management system. In addition, the transifiom traditional to lean manufacturing implemerdati
should be driven by the top management team coesl|Bdyer & Sovilla (2003).

Lambert, Cooper, and Pagh (1998), suggest thasttiueture of activities and processes within antiveen
companies is crucial for achieving superior conipetness and profitability. It is vital that leamppliers
receive on time and stable schedules so that raltennd parts can be secured and delivered as relyeired
adds Keller,Fouad, and Zaitri (1991). According Xa and Beamon (2006), to achieve waste reduction,
coordination of activities is critically importanRart of building coordinated links between chamrtpers
involves communication and information sharing witte intention of influencing trading partners wrde
strong integrative relationships as depicted byddnland O'Toole, 2004). To achieve these stroragioglships
requires an understanding of the expectation oinkess partners writes Hausman (2001). Participaticsuch
relationships is recognised as contributing to fioperational performance as Frazier (1999) conslude
example of this dependence is the lean supply @naehich enables the supply chain to hold minimal
inventories while still being able to react to mthategies in relation to customer demand.

According to Oakland (1993), another lean manufangufeature is the search for continuous improvenie
products and processes. The adoption of lean mtiegrprinciples between firms requires continuetfert of
improvement using mutual-focused relationshipsnlL&lao relies on relationships to enable thesetipescto be
carried out adds Mclvor (2001). Freeman and Pefr888) suggest that success in lean implementatiaives
making appropriate responses to technological asagd learning from other organizations that loreeved
the best practices in the industry continuously.ininovative organizations, employees should benégiiin
multiple skills and possess redundant capabilifié® contents of the individual tasks should beamgad and
enriched, and the continuous improvement of thkstafould be an important aspect of work. Thesecjples
increase creativity concludes Van De Ven (1986).

Factory time efficiency in the context of the sugatustries in Kenya is the index that measurestility of a
factory to sustain operations throughout the yeidinout interruptions. By global standards a welt-factory
within minimum downtime should operate for 22 hooos-stop in a day according to CGD Bills Dige1(3).
Factory time efficiency is an important pointergjperational performance of a manufacturing industhe role
of the sugar industries is to make a fair returnirorestment through efficient operation of the milbr the
production of sugar and other products for saléfadtories need to operate optimally through édfit modern
style management, adoption of new technology any cait regular condition maintenance.

There is very little research work that has beenedon lean manufacturing practices as a way of aripg

operational performance especially factory timécefhcy in the sugar sector in Kenya. The researthat have
been done before have majorly dealt with produstinprovement initiatives and appropriate techggs to
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adopt in the sugar sector. Hence the study iscsdint out the extent to which these lean manufaogu
practices have been adopted in the Kenyan sugastirydand their impact on factory time efficiency.

The findings of this research paper will contribtdgea great extent in the realization of Kenya ®iisR030, the
sugar processing sector being a key player in teyEn economy. The research findings will also $eful to
various stakeholders in the sugar sector inclutliegMillers, the Government of Kenya through thenigliry of
Agriculture, Kenya Sugar Board and Kenya Sugar &e$seFoundation, Researchers in sugar technolody an
Kenya Society for Sugarcane Technologists.

M ethodology of Research

General Background of Research

A survey was employed by collecting data from fijMuhoroni, Chemelil, Mumias, Soin and Kibos) of ight
sugar processing industries to determine the extewhich these industries are using lean manufacfuools
and techniques in their operations. The surveyugberl South Nyanza and Nzoia Sugar industries becaus
authorization to carry out the study was receivedyate after data had been collected from othgyas
industries while West Kenya Sugar Company did pprave the study.

The purpose of the research study was to exam@extent to which lean manufacturing tools and rigpres
are adopted by sugar processing industries in Kangeheir impact on the firms’ time efficiency.

The sugar sector in Kenya is considered a labdangive sector with over 5158 people employed énsigar
industries in 2008 (KSB Strategic Plan 2009-2014)hwMumias Sugar Company Limited employing a
workforce of 1700 people in 2009 ( Mumias sugar pany financial statements, 2009). From this baakgdo
the sugar industries were categorized into smallraadium size for those with below 800 employeatlarge
for those employing over 800 employees.

A survey questionnaire was used to explore 12 &ay manufacturing practices and activities nanatyployee
involvement, supplier involvement and JIT, custormerolvement, new technology, kanban, 5S, produactio
smoothing, standardization of work, total preveamtimaintenance, value stream mapping, total quality
management and visual display and controls.

Sample of Research

Mumias, Muhoroni, Chemelil, Kibos and Soin Sugatustries were covered after approval was grantethdy
respective management to carry out the study. B8tajar Company was not covered in the survey lsecidu
was still in its commissioning stage and the tamider study required companies who have been irtipe
for at least three years to ensure accuracy afeatitity of the information provided.

The study purposively selected the operations idinisf each of the sugar processing industrieseny&. Each
operations division in the Kenyan sugar industrieshtext consists of production, engineering andlityu
assurance departments. A total of 135 questiomauwere distributed to production, engineering andlity
assurance departments of the five responding sugaessing industries and 86 were filled returramgsponse
rate of 63.7%. Employees in production, engineedand quality assurance departments were targetealibe
these are the people with the most knowledge o$tibgect under study.

Instrument and Procedures

The study used primary data obtained through atstred self-administered questionnaire on employees
operations division of the five sugar processindustries. Respondents were asked to give theirrgene
characteristics and those of their organizatiookutting experience in terms of years worked, nunafgreople
employed, ownership whether government, privatpulrlic owned and whether their operations wereiftsit
by any of the ISO standards. On a five-point likegéle 1 indicating “not at all” and 5 indicatintp “a great
extent” respondents were asked to indicate frorivanglist of lean practices/activities the extemtthich lean
manufacturing practices/activities were implemeritetheir companies and on another list of itemscdéing
factory time management practices to indicate rifgact of lean practices/activities on these prastic
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Data Analysis

Descriptive and inferential statistics were usedntalyse data collected in the survey. StatistRadkage for
Social Sciences (SPSS 17.0) was used for datasialirom the classification of the sugar industriamely;
government owned, public owned and private owrta@et regression models were run for these thregoaes
of companies to investigate the effect of lean nfaeturing practices and activities on factory tiaféiciency.

Results of Resear ch

40% of the surveyed sugar industries representge kkompanies with employee population crossing tve
800 mark and the other 60% represented small artiumesize companies with employee population below
800. The results obtained showed that 50.0% ostineeyed sugar industries were government ownechadd
more than 800 employees meaning that they are lesgganies while 50% of the surveyed sugar indsstri
were privately owned and had less than 800 empfogeEaning that they are small and medium companfes.
results also showed that for the surveyed sugausings the only public owned company — Mumias $uga
Company employed more than 800 employees and treref large company. Among the respondents, over
75% had more than six years of working experienché sugar industry. This was important for enguthe
accuracy and authenticity of the information thepwided in the study. Three sugar industries regrisg
60.0% of the total number of sugar industries sygdewere 1SO 9001:2008 certified. Out of this figu20.0%
were publicly owned and 40.0% were government owRed privately owned sugar industries surveye®%0
were not ISO certified while 100% of the governmsmveyed sugar industries were 1SO certified.

The results in table 1 below show that lean marufaxy practices adopted by the sugar industriestiaose
associated with customer involvement (mean 3.9%dyrction smoothing (mean 3.97), value stream nmappi
(mean 3.82), visual display and control (mean 3.K&pban ( mean 3.69), and 5S (mean 3.59).

Table 1: Summary of results of lean manufacturing practices

Not at Not To Toa
Mean Neutral some great
. StdD | Var. all always
Variable % extent extent
% %
% %
Employee involvement 331 | 0935 0874 40| 180/ 233 52.0 2.7
practlces
Supplier involvementand JIT\ o1 | (530| 0281 07 15.3 77.3 5.4 1.3
practlces
Customer involvement 3.97 | 0680 0462 0.0 3.3 14.7 64.( 180
practlces
Adoption of new technology 2.65 1.210 1.463 153 4.04 6.7 28.0 6.0
Kanban practices 3.69 0.625 0.391 0.0 4.0 28.0 63.3 4.7
5S practices 359| 1.048 1047 00 18P 28/4 2d8 628
Production smoothing 3.97 | 0420 0176 0.0 0.0 10.1] 82.5 7.4
practlces
Standardisation of work 322 | 0733 0538 00| 108 = 64.2 17.6 7.4
practlces
Total productive maintenance 291 1100 1.21 20 50.0 115 277 8.6
practices ) ’ ’ ) ) ) ) )
Value stream mapping 382 | 0656 043 13 3.3 14.0 74.1 6.7
practlces
Total quality management 334 | 0842 0709 00| 180/ 360  40.0 6.0
practlces
Visual display and control 375 | 0.867| 0751 13| 200/ 353 304 4.0
practlces

Source:Research data
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Table 2: Results of impact of lean manufacturing practices/ activities on factory time efficiency
Percentage responses Total
Company
ownership
Not at Not To some To a great
Neutral
all always extent extent

Govt. owned 0.0 0.0 47.5 52.5 0.0 100.0

Public owned 0.0 0.0 37.8 62.2 0.0 100.0

Private owned 0.0 3.0 78.8 18.2 0.0 100.0

Source: Research data

Factory time efficiency is the index that measutes ability of a factory to sustain operations thgbout the
year without interruptions and is an important pairto operational performance of a manufacturimdustry.
Table 2 shows that respondents in the governmenedwugar industries (52.5%) agreed that implerntientaf
lean manufacturing practices and activities hadadlst improved factory time efficiency while 47.566uld not
say with certainty whether lean practices had imedofactory time efficiency. The same case goes to
respondents in the public owned sugar company (Ms8ugar) where 62.2% were certain that implementat
of lean practices and activities had improved factone efficiency while 37.8% were not certain.% of the
respondents in the privately owned sugar industviese uncertain while only 18.2% were certain that
implementation of lean practices and activities imaplacted positively on factory time efficiency.

Regression Models for Lean Manufacturing Practicesin Relation to Factory Time Efficiency
Regression analysis was conducted using data tedldcom the five sugar processing industries. atigisted
R?value (0.174) in table 3 indicates that overallr¢his a positive relationship between lean manufirg
practices and factory time efficiency. The resotANOVA show that this relationship was signifi¢gitable
4)

Table 3: Relationship between lean manufacturing practices and factory time efficiency

R R Adjusted R Std error of the estimate
0.491 0.241 0.174 0.46667
Source: Research data
Table 4: Results of ANOVA relating to factory time efficiency
Sum of Squares Mean Squarg¢ H Sig.
Regression 9.356 0.780 3.580 0.00(
Residual 29.400 0.218
Total 38.757

Source; Research data

Relationship Between Lean Manufacturing Practices and Factory Time Efficiency for Government Owned
Sugar Industries

Table 5 indicate that for government owned sugdustries customer involvement and kanban practiess a
significant impact on factory time efficiency.
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Table 5: Relationship between lean manufacturing practices and factory time efficiency for gover nment

owned sugar industries

Un-standardized Standardized | t Sig. 95% Confidence

Coefficients Coefficients Interval for B
Variables B Std. Error| Beta Lower | Upper

Bound Bound

(Constant) 2.907 1.02B 2.843| .006 .865[ 4.949
Employee involvement .09p 103 112 .919| .362 -111 .300
Supplier & JIT practices -.00B .130 -.004 -.026] .979 -.263 .256
Customer involvement .25¢ 127 .265 2.006] .049 .001 .507
New technology .014 A3 .025 .147] .883 -.242 .281
Kanban practices -.391L 132 -.368| -2.969[ .004 -.653 -.128
5s practices -.022 .10p -.040 -.212| .833 -.233 .188
Prod. smoothing practices -.136 217 -.086 -.629| .532 -.570 .297
Std. of works practices 144 144 .158 1.001] .320 -.143 431
TPM practices .21( .15p .255 1.360] .179 -.098 519
VSM practices .184 .18p .154 1.013] .315 -.180 .549
TQM practices .061 134 .066 450 .654 -.208 .329
Visual display and control -.173 139 -250( -1.246( .217 -.451 104
practices

Source: Research data

Relationship Between Lean Manufacturing Practices and Factory Time Efficiency for Public Owned Sugar
Industries

Table 6 indicate that for public owned sugar indast customer involvement practices and value strea
mapping practices have significant impact on factone efficiency.

Table 6: Relationship between lean manufacturing practices and factory time efficiency for public owned

sugar industries

Un-standardized Standardized ¢ Sig 95% Confidence
Coefficients Coefficients ) Interval for B
. Lower | Upper
Variables B Std. Errof Beta Bound | Bound
(Constant) 2.456 1.542 1.593 124 - 727 5.638
Employee involvement -.052 247 -.089 -.209 .836 563. .459
Supplier &JIT practices .083 .220 .080 .379 708 371 .537
Customer involvement .299 126 .465 2.3683 .02)7 .088 .560
New technology 132 .183 .162 .720 478 -.246 .510
Kanban practices 215 .138 .301 1.558 .13p -.070 99 4
5s practices .106 121 .220 .874 .391 -.144 .36
Production smoothing practices -.545 .330 -.640 6449. 112 -1.226 137
Stand. of works practices .226 .240 324 .944 .355 -.268 721
TPM practices .064 .149 .096 429 672 -.244 372
VSM practices -.569 213 -.695 -2.676 .013 -1.009 .130
TQM practices 426 .280 774 1.521 141 -.152 1.003
Visual display and control practices .037 123 077 .305 .763 -.216 .291

Source; Research data

Relationship Between Lean Manufacturing Practices and Factory Time Efficiency for Privately Owned Sugar
Industries
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Table 7 indicate that for privately owned sugarusstdies, supplier involvement and JIT practicenpdidn of
new technology and visual display and control pecasthave significant impact on factory time e#iucy.

Table 7: Relationship between lean manufacturing practices and factory time efficiency for privately
owned sugar industries

Un-standardized | Standardized |t Sig. 95% Confidence

Coefficients Coefficients Interval for B
Variables B Std. Beta Lower | Upper

Error Bound | Bound
(Constant) .645 1.736 372 714 -2.976 4.26}
Employee involvement -.074 .159 -.149 - 467  .646 .407 .258
Supplier involvement and JIT AT5 247 .601 1.924 .069 -.040 .900
practices
Customer involvement .05P 147 .082 403 691 8.4 .366
New technology -.374 .16) -1.140 -2.237 .Q37 -.723-.025
Kanban practices .06 .170 116 366  .719 -p92 7|41
5s practices -.161 .169 -.181 -957  .350 -514 191
Prod. smoothing .308 .283 297 1.069 .298 -.288 489
Standardisation of works -.203 225 -.266 -902 .378 -.673 2p7
practices
TPM practices .085 .206 .181 415 683 -.344 515
VSM practices .195 A7y A12 1.104 .283 -174 .564
TQM practices -.038 A7 -.052 -.223  .8pP6 -.394 8.81
Visual display and control .345 181 733 1.901 .072 -.034 7R3
practices
Source: Research data

Discussions

The study sort to achieve two objectives: to exanilre extent to which sugar processing industrig€anya
have adopted lean tools and techniques in theiratipas and; the impact of these tools and tectesiqon
factory time efficiency.

Customer involvement practices top the list of mogilemented practices in the sugar industriess Bhiows
that the sugar industries are in close contact thighr customers and the customers give feedbaduality and
delivery performance. There is also exchange oflpeb development and marketing information withirthe
customers. It is also noted that sugar as a prdduutt sold directly to consumers by the sugaustdes but
through distributors and this explains why thereaisery close interaction between the companiesthed
customers who happens to be distributors. The sndastries also maintain a close relationshippfarposes of
getting market intelligence and for gaining comipedi advantage over competitors.

Production smoothing practices also rank highlgh@smost implemented lean manufacturing practithis is
probably because of sugar production processeshwdrie universal in nature where production equignien
arranged according to product routing and procgsseguirements and therefore easy to adopt. Inrsuga
processing, the product is a standardised prodhithacan easily be produced on a continuous flod this
production smoothing practices are applicable goeat extent.

Value stream mapping practices have also been ingsieed by the sugar industries to a great extdns. dould
be because of the nature of sugar production pseseshich are arranged according to similar produating
and processing requirements and therefore easyofut ghese practices as described above. It isteadgntify
wastes when the flow of materials and informatierded to transit goods to the end customer aréifieerand
documented and this is what value stream mappiatj &out.

Visual display and control practices have greadgrbimplemented in the sugar industry and morengaty in
the private sugar industries. These visual displagd controls provide workers with clear and comcis
communication and a guide through the process@addrger extent improve ergonomics and emplogéatys
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Kanban practices have also gained popularity instigar sector though to a lesser extent as compareither
practices already discussed. Kanban is a simpleuéige tool rather than a planning tool. Kanbaraibasic
practice involving a signalling card which has imfmtion about amount of products to be produceidgjroof
the product, and destination of the product andbmimplemented at any level. It has been impleatthy the
sugar industry due to its simplicity and requiiel resources.

5S practices have been implemented to a reasogably extent though more substantially in privamyned
sugar industries. 5S is also associated with ergglogafety and ergonomics. 5S involves removing and
designating tools, materials and equipment to §peand known positions leaving only necessary doesise.

It also involves clearly labelling and systematigarranging items for the easiest and most efficaccess in
order to promote efficient work flow. This includesost frequently used tools and equipment is kxtatose to

the user, tools and tools drawers are arrangéblyi® open and close with less motion, work instions are
regularly updated and ergonomics guidelines usetbitk and tool design. Implementation of 5S pragibelps
handle problems of hidden safety hazards and upmehte ergonomics which any manufacturing operation
should be keen to address.

Conclusions

The results of the study shows that the sugar séct&enya has not implemented very important tcais!
techniques in their operations like standardizatbmwork (mean 3.22) and total productive maintereafmean
2.91). It is interesting to note that 60.0% of thegar industries are 1SO certified but have actuatht
implemented practices and activities associatedh wotal quality management. Total quality managemen
practices and activities have a mean of 3.34 asngin table 1. It is also interesting to also nibit supplier
involvement and just in time practices (mean 2849 adoption of new technology (mean 2.65) aretioesc
that have been adopted by the sugar industriesetssar extent.

The companies were found to have implemented leanufacturing practices for different reasons. Rela
owned sugar industries have concentrated more sumbidisplay and control and 5S practices as a ofay
addressing safety and ergonomic issues. Theseigastb a larger extent improve ergonomics and eyes
safety. Government owned companies have implementezd of waste management practices like valuarstre
mapping and production smoothing. On the other h#mel only public owned company - Mumias Sugar has
concentrated more on practices that address dgloretime like total productive maintenance andpitm of
new technology.

There is lack of a general understanding of leamufacturing practices and the sugar industries hate
employed a systematic approach in their implemamtatCompanies have implemented these practices in
isolation and have therefore not reaped the fullefies of lean. According to Herron and Braider®2) and
Bhasin and Burcher (2006), lean tools should natfemented in isolation; they were developeddoeason,
which was to support an overall strategy. They age suggested that it was better to embrace hearetools
rather than practicing one or two isolated ones.

Overall, it is shown that the respondent compaares|ow to moderate” adopters of lean manufactuend the
degree of implementation has varied significantiyoag the three categories of companies; governmeibtic
and private. In addition, regression analysis shinasfew lean practices have significant impactamtory time
efficiency dependent on the extent of implementatid the practice. It is hoped that the informatamctrued
from this research paper will trigger more studiede conducted in lean manufacturing not onlyhia sugar
sector but other areas of the Kenyan economy.

Based on the analysis and conclusions of this resgemper, a number of recommendations for therssegor
are proposed;

«» Industries in the sugar sector in Kenya need te gitention to the implementation of all the kegaar
of lean manufacturing practices from a holisticgpexctive in order to reap the full benefits of |eanal
significantly improve their operational performano@re specifically factory time efficiency.

«» Sugar industries are advised to consider implemgniiasic practices like 5S, visual display and

control, employee involvement and standardizatibmvork practices before implementing advanced
practices like value stream mapping and producsaroothing. Production smoothing cannot be
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implemented for example in an environment of pooaliy, unstable machine conditions and poor
housekeeping.

« Implementation of lean manufacturing practices sthh@uwpport the company business strategy. The
implementation should be in line with the corporaision, mission, values and plans including
communication and evaluation plans to build empdoyely-in and communicate results. This will
ensure that performance is measured to track aptrédrmance against expectations, new initiatives,
budgets including resources needed for new inigatand current operations for lean projects.

«» Sugar industries are currently implementing leaa piecemeal approach instead of a holistic manner.
This piecemeal approach is as a result of lacknafetstanding of lean manufacturing concepts and
principles. A focused training approach is recomdeehfor a better understanding among personnel of
the key principles of waste elimination and flowwafue.

«» Outcomes for lean practices need to be determinddshould be business driven. Questions need to be
asked whether implementation of lean projects stppmmre beliefs, market opportunities, competition
financial position, short and long term goals amdumderstanding of what satisfies the customer.
Effectiveness of lean practices needs to be ewdudEffectiveness should be measured through
performance measurements such as inventory, dyode product quality and delivery time.
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