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ABSTRACT

The purpose of this study was to: establish thatphaintenance strategies used by large
manufacturing firms in Kenya; establish the chajles large manufacturing firms in
Kenya are facing in their effort to implement plan&intenance strategies and establish
whether the maintenance strategies in large matwifiag firms in Kenya conform to

world best maintenance strategies.

The targeted population was large manufacturingndirin Nairobi, Kenya whose
estimated population is 80% of the total numbemahufacturing firms registered with
Kenya Association of Manufacturers. Stratified ramd sampling procedure was
employed to select the respondents to represenartter population. Primary data were

collected through questionnaires and data analyjsssdone using descriptive statistics.

The study found out that large manufacturing fiim&«enya use a combination of both
corrective and preventive maintenance strategi#is @arrective maintenance strategy as
the most prominent within the firms. Large manufieicty firms in Kenya face numerous
challenges in their effort to implement plant madnce strategies. The challenges are
grouped as: culture based, people based, toolsegugpment based, financial based,
systems and management based. Large manufacturmgih Kenya plant maintenance

strategies are progressing positively towards woeést strategies.

The research has come up with recommendationsritiaagement has to invest in time,
money and resources for a successful implementatiogood maintenance strategies.
Further research is also recommended to estabilishrdasons behind dominance of
corrective maintenance strategies in manufacturings, the effect of plant maintenance
strategies on the productivity of the firms andetgpand the current research to include

non manufacturing firms, buildings and other u&hkt
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CHAPTER ONE: INTRODUCTION

1.1 Background of Study
Productive and competitive maintenance strategiesnaeded to propel manufacturing

firms to a global level. The strategies should cagé the dynamic needs of the external
environment, consider shareholders interest, asdoder the hidden but unused or
underutilized resources (human resource, machimggquipments). Visser (1998) in his
study has shown that firms which have adopted wddds maintenance strategies and
practices have the potential to meet their manufa demands. However, this alone
cannot solve all the current needs of manufactufitmgs but has the potential to be a

major factor in making the firm competitive.

World class maintenance is geared towards a tasicgpatory plant maintenance

technique by all workers. It brings everyone, frequipment designer to operators,
together to work towards safe and productive masmee practices. Besterfield et al
(2013) describe world class maintenance as kedpagurrent plant and equipment at its
highest productive level through the inclusion iblaaeas of an organization. World class
maintenance is a partnership between maintenandeperduction functions in the

organizations to improve product quality, reducestwa reduce manufacturing cost,
increase equipment availability, ensure safetylltovarkers, enhance safe environment,
and improve the company’s competitiveness. Pro@@ntenance strategy and practice is
one of the functions which protects the firm’s istreent, prolongs equipment life, leads

to substantial savings to capital investment andcéecontribute to firms increased
revenue.

The most significant deficiency associated withriintenance process in most plants is
a "systemic" one; it is not a question of managdensempetence, ability, or oversight,
but simply a lack of management practices and systéo adequately manage
maintenance resources (labor, material, machindseguoipments) productively. At the
most fundamental level, there is often a lack @lemr and consistent understanding of

the strategic role that maintenance plays in ol/@taht and business unit performance



(through reliability and availability, quality of achines, and lower cost of running the
machines), Besterfield et al (2013).

On the maintenance front in Kenya, major initiasileave been taken particularly after
1980s, in the emergence of the structural adjudtimegrams to help the manufacturing
sector to compete in the global market, (Mulamd,2}OInitially due to protected and
controlled economy, the Kenyan manufacturing fichgef executives did not pay much
attention towards equipment related failures arstde, maintenance was viewed as a
reactive problem fixing and an operating expenseb& minimized. The global
competition and the pressures from customers taceedosts, defects and lead time have
forced management to pay attention towards maintmand related issues, (Kapil,
2013).

Kenyan manufacturing industries have struggledhairtattempt to implement a world
class maintenance strategy. Kenyan manufacturmgsfhave faced many obstacles or
barriers in trying to successfully implement wocldss maintenance strategies. Different
manufacturing firms have continued to implementio#8 maintenance strategies to
achieve the ultimate goals of reducing the oveoglerating cost and boosting the
productivity of the plants. The companies which éenéamplemented good maintenance
strategies have shown that the challenges whichy&emanufacturing firms face in
implementation of maintenance strategies are aftismd more effort should be put in

place to address them, (Kariuki, 2013).
1.1.1 Plant Maintenance

Maintenance is defined as a set of organized éesvihat are carried out in order to keep
an item in its best operational condition with mmim cost. The activities can either be
corrective or preventive in nature. Plant mainteearefers to the methods, strategies,
and practices used to keep an industrial factony/fitunning efficiently. The general

objective is to create a productive environmentolwhis safe for all workers. Plant

maintenance in a manufacturing firm has a huge@oanpotential if good strategies are
in place together with good management, (Gille130Maintenance cost can represent
10 — 40% of the production cost in a company. This is huge and should not be taken



for granted. Maintenance can only be competitivihéfre is good balance between, the
corrective maintenance and preventive maintenaliceorrective maintenance is too
frequent, the equipments and machines will notuaglable for production. On the other
hand if preventive maintenance is too intensive,rtfaintenance cost escalates and if too

little, it results to frequent corrective maintenan(Maggard et al, 1992).

Pophaley & Vyas (2007) defined plant maintenancatejy as a long term plan,
covering all aspects of maintenance managementwvgats the direction of maintenance
management and contains firm’s action plans foreatiig a desired future state for the
maintenance function. Maintenance strategy shoeldolcused towards the long term
achievement of the firm’s objective of meetingrtarket demand and to be competitive.
The firm should invest in resources (skills, assétsance, relationships, technical
competence, and facilities) that are required ti&emia compete globally. Compliance
with government regulations on safety and envirammand world best practices in
maintenance are core features in the strategy.shhesholders interest and the global

objective of the firm are critical for the maintea strategy to be successful.
1.1.2Manufacturing firmsin Kenyan

Manufacturing is defined as the process of convgntaw materials, components or parts
into finished goods that meet consumer’s expectatmr specifications. Large
manufacturing firms are therefore firms that engageple, machines and systems to

convert raw materials, components or parts intishied goods.

Awino (2011) describes manufacturing as an imporsattor in Kenya that makes a
substantial contribution to the country’s economévelopment. It has the potential to
generate foreign exchange earnings through expamts diversifies the country’s

economy. This sector has grown over time both mmgeof its contribution to the

country’s gross domestic product and employmentiama(2012) had indicated that the
average size of this sector for tropical Africa8i®o; which is quite small compared to
that of the industrialized nations, United Natidndustrial Development Organization
(UNIDO) (1987). Kenyan manufacturing sector, vaaagled (% of G.D.P) in 2012 was



10%, lower than world lower income indicator of 12%orld Bank Development
indicator data (WBDI) (2014).

Kenyan manufacturing sector has drastically dewadagdter the introduction of structural
adjustment programs (SAP) in 1980s which liberalizee economy and encouraged
competition among firms locally, regionally andamtationally. Manufacturing firms in
Kenya fall under the umbrella of Kenya AssociatmihManufacturers (KAM) established in
1959 as a private sector body. According to Kenysso&iation of Manufacturers directory
(2011),80% of its membership is from Nairobi.

Large manufacturing firms in Kenya use differentarjil maintenance strategies in their
maintenance functions to be productive. Theseegjiedé can basically be grouped into to two
which are preventive and corrective maintenanch aihumber of concepts which can be divided
into five: Reliability Centered Maintenance (RCMtal Productive Maintenance (TPM); Root
Cause Failure Analysis (RCFA); Terotechnology; @anthl Quality Maintenance (TQMain).

1.2 Statement of the Problem
A lot of research has been done on maintenanceegiga, maintenance practices and

effects of maintenance on the productivity of maetidring firms. In Europe the total
value of maintenance budget is estimated to beoappately € 1500 billion per year and
one third of these costs are wasted due to poanglg, overtime costs, and inferior use
of preventive maintenance strategy. Despite thaease in demand for reliable
production equipment, few manufacturing companiegurope still do not embrace the
importance of developing good maintenance strasegidich are believed to be key

contributors to firms’ revenue, (Slonnen, 2003).

In Nigerian industries, a study by Eti et al (200W)s shown that maintenance is not
given high priority in manufacturing firms and henglants are often underutilized and
run at high costs. The problems arise due to tHewing: not many senior managers
have pertinent knowledge and maintenance experietieare is no maintenance
education course in Nigeria universities; and neiahce budgets are inadequate, also
many firms regard maintenance as a cost centrerrdtfan a business centre. These
challenges are difficult to overcome but still ntaimance is a major activity in the firms,
accounting for up to 40% of total costs, in soméhefNigerian manufacturing firms.



In Kenya, a study of maintenance practices in Kenf@dicate that the firm has in place
good maintenance practices, though breakdown nma@intes activities are extremely
high. The high breakdown maintenances activitieonded are as a result of poor
maintenance workmanship and contributes to abolt »8 revenue loss incurred by
KenGen (Karanja, 2012). A study by Kwambai, (2008)Kenyan geothermal plants has
revealed that: to optimize maintenance of GeotheRoaver Plants (GPPs) of KenGen,
Reliability Centered Maintenance should be applied design the appropriate
maintenance strategies, six sigma to address chpyaoblems and lean management to
identify and eliminate wastes. A successful comimamaof the above has great potential

to optimize maintenance processes in GPPs andke tha plants economical to run.

From the studies highlighted, inadequate attenti@s not been focused on Plant
Maintenance Strategies used in large manufactdimg in Kenya. This study seeks to
fill the gap. This study will seek to address thkofwving research questions: what are the
maintenance strategies used by Kenyan manufactfirmg? What are the challenges
faced in the implementation of good maintenancaesgies used by Large manufacturing
firms in Kenya and do Large manufacturing firms Kenya maintenance strategies

conform to the world best?

1.3 Objectives of the Study
The objectives of this research are:

I.  To establish the plant maintenance strategies lagéakge manufacturing firms in
Kenya.
ii.  To establish the challenges large manufacturimgsiin Kenya are facing in their
effort to implement plant maintenance strategies.
iii.  To establish whether the maintenance strategidgrge manufacturing firms in

Kenya conform to world best maintenance strategies.

1.4 Importance of the study
The findings of this study will enrich the existingnowledge on plant maintenance

strategies and challenges in large manufacturimgsfin Kenya. The results of the study
will be quite useful to the researchers and acacians who seek to investigate more in

the area of maintenance strategies in the largeifaeturing firms in Kenya.
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The findings of the study will come up with maindmce strategies used by large
manufacturing firms in Kenya and challenges facenplementation of strategies used.
This will help the management of large manufacwriimms in Kenya to be aware of
appropriate maintenance strategies applicable ¢o frms, the challenges facing the

implementation of these strategies and necesseoyn@endations for improvements.

Most companies do not use world best benchmarkgutge their maintenance function.
The findings of this study will help maintenancegditioners like plant engineers and
managers to appreciate the world best maintenatre¢egies and to realign their
maintenance activities to match the word best.



CHAPTER TWO: LITERATURE REVIEW

2.1 Introduction

This chapter covers the literature on what entgilant maintenance functions,
maintenance strategies for large manufacturingsfirmaintenance challenges for large
manufacturing firms, benchmarks for maintenancectpres, and finally summary and

conceptual framework.

2.2 Plant M aintenance Function

Gits (1994) describes industrial maintenance asoaegs that supports the production
process, with principal responsibility of providisgrvice to enable a firm to achieve its
objectives. Maintenance management function likg ather management function

consists of planning, organizing, implementing andtrolling maintenance activities.

Maintenance specific responsibilities vary fromeofirm to another; howevethey
generally include the following: keeping assets andipment in good condition, well
configured and safe to perform their intended fioms. The activities performed include:
preventive, predictive, corrective, overhauls, gesimodification and emergency
maintenance in an efficient and effective mannentlling the use of spare parts,
operating utilities and commissioning new plantsoafform part of maintenance,
(Duffuaaet al, 1998).

Maintenance as function in the manufacturing firas la huge economic potential. The
plant maintenance cost can represent 10 — 40%eoptbduction cost in a company,
(Maggardet al, 1992). Coetzee (2004), emphasizddite number is between 15 — 50%,
and Bevilacqua et al (2000), found out that plaatntenance cost can represent as much
as 15 — 70% of the total production. The aboveré&guare indication of how plant
maintenance is critical in the manufacturing firseosts and better strategies are required

to give direction to maintenance process.

Some of the measures of maintenance performaneeavarlability of machines, mean
time between failures (MTTF) of machines, failureékdown frequency of machines,
mean time to repair (MTTR) machine out of conditiand production rate index.

Maintenance productivity indicators measure theyas# resources like; labor, materials,
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contractors, tools and equipment. These comporasatsform various cost indicators,
such as man power utilization and efficiency, matausage and work order, (Parida,
2007).

2.3 Plant Maintenance Strategies
Maintenance strategies are broadly grouped intotwo; preventive and repairs

maintenance.
2.3.1 Breakdown/Corrective M aintenance

Repairs or breakdown maintenance uses a reactipmagh and only acts when the
equipment or machine needs to be fixed, it hasheegchedule nor routine maintenance
task, and consists majorly of repair, restoratiod eeplacement of parts or components.
This strategy of maintenance is quite costly, i&de to downtime of production
machines/equipment and replacement of a machingf@euat or part of it which is not
always cheap, it requires substantial investmehe $trategy is only useful in cases
where the equipment or parts are required to rufaitp (Dhillon, 2002). Run to fail
equipments have more competitive replacement coptdventive maintenance and the

function it performs, this includes equipments létectronic panel cooling fan motor.
2.3.2Plant Preventive Maintenance

Preventive maintenance on the other hand usestp®and predictive approaches; it is
carried out at predetermined intervals or accordimgprescribed criteria which are
intended to reduce the probability of failure ofugmment or component. Preventive
maintenance strategy is regarded as predictiveorerof on condition based approach is
used and proactive if more activities target thenttwoing and correction of root causes
to equipment failures. This strategy is regardethadest among the two because of lack
of interference on the production process sinc# faudetected before it occurs and its
elimination is planned in advance, it reduces dualosts, downtime and costs due to
loss of sales. This maintenance strategy can be@xpensive if it is performed too
frequently due to cost of manpower and spares,ilg.-2004).



2.3.3 Plant Maintenance Concepts

Apart from the two major strategies, Plant maintex@apractice has five concepts which
work in conjunction with the strategies, they irdgu Reliability Centered Maintenance,
RCM, Total Productive Maintenance, Root Cause FailuAnalysis, RCFA,
Terotechnology, and Total Quality Maintenance, TQif

Reliability Centered Maintenance (RCM)is a procased to determine what must be
done to ensure that any physical asset continuds twhat its user wants it to do in its
present operating context, (Kirby, 2012). Totaldrctive Maintenance (TPM) a concept
developed in Japan is defined as productive maamies involving total participation of
everyone in the firm, (Mckonea 2001). Root Caus@FaAnalysis (RCFA)is one of the
most useful concepts, it is based on failures Haate occurred in the past, corrective

action is taken past the component stage andhetsystem deficiency, (Marquez, 2007)

Terotechnology, a common practice in UK is concénvih the specification and design
for reliability and maintainability of plant, mactgéry and equipment, with their
installation, commissioning, modification and remment, and the feedback of
information of design, performance and costs, €tipt al, 2004). Total Quality
Maintenance (TQMain) is another concept which wasoduced to help in monitoring
and controlling deviations in a process condition @roduct quality, and for detecting
failures in order reduce machine deterioration kafre the product characteristics are
intolerably affected and to perform the requireticacto restore the machine/ process or

particular part of it to good recommended workiogdition, (Williamson, 2006).

2.4 Plant Maintenance challenges

Maintenance function and its position in the manotifang firm are heavily impacted by
the following elements: type of business; like wviieetit is high tech, labor intensive,
production or service; the objectives of the firmhieh may include like profit
maximization, increasing market share and otherakobjectives; the size and structure

of the organization; the culture of the organizatiand range of responsibility assigned



to maintenance. All the above elements contribuégorty to the challenges faced by

maintenance function, (Ahuja, 2008).

Maintenance challenges are numerous and can beegtoas; people based, culture
based, equipment and tools based, financial baystem based and management based.
People based challenges include: lack of skillechpower and training for both
production machine operators and maintenance peesofack of expertise to alter
machine design. Culture based challenges includgative organization work culture,
firms resistance to change. Equipment and tooledashallenges include: lack of
appropriate tools, equipment and Machine Park witidated technology. Financial
based challenges include: control of maintenans¢ @od budgets and unwillingness to
commit resources. System based challenges inchrdeess related problems and none
availability of standard operation procedures. Mpmaent based challenges include:
maintenance leadership, procurement of maintenapases and machines, inability to

plan and design change and repair, (Prasat eD5B)2

2.5World best Maintenance strategies Benchmarks

Xerox Corporation defines benchmarking as the $efmcindustry best practices which
lead to superior performance. It is therefore @aitifor Kenyan manufacturing firms to
seek for the best in the industry to compete inntlagket. Given in the Table 1 are some
of the measurable world best maintenance strategghmarks.

Table 1: Best Maintenance Benchmarks

Best practice Maintenance Benchmarks

Category Benchmark

Y early Maintenance Cost:

Total Maintenance Cost/Total Manufacturing Cost 0<15%
Maintenance Cost/Replacement Asséalue of the Plant an_ a0,
Equipment

Hourly Maintenance Workers as a % of Total 15%

Planned M aintenance:
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Planned Maintenance/Total Maintenance > 85%
Planned & Scheduled Maintenance as a % of hourkaslor ~85-95%
Unplanned Down Time ~0%
Reactive Maintenance <15%
Run to Fail (Emergency + Non-Emergency) <10%
Maintenance Overtime:
Maintenance Overtime/Total Company Overtime <5%
Monthly M aintenance Rework:
Work Orders Reworked/Total Work Orders ~0%
Inventory Turns:
Turns Ration of Spare Parts >2-3
Training:
For at least 90% of workers, hours/year > 80 hyaes/
Spending on Worker Training (% of payroll) ~4%
Safety Performance:
OSHA Recordable Injuries per 200,000 labor hours 20%
Housekeeping ~96%
Monthly Maintenance Strategies:
Preventive Maintenance: Total Hours PM/Total Manatece Hour
Available ~20%
Predictive Maintenance: Total Hours PdM/Total Maimance Hou
Available ~50%
Planned Reactive Maintenance: Total Hours PRM/Tdi@ihtenanc
Hours Available ~20%
Reactive Emergency: Total REM/Total Maintenance fiddwailablg~2%

~8%

Reactive NorEmergency: Total RNEM/Total Maintenance Hq
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Available

Plant Availability:

Available Time/ Maximum Available Time >97%
Contractors:
Contractors Cost/Total Maintenance Cost 35-64%

Source: Mitchell J.S (2007), Physical Asset Management Handbook, 6" Edition

2.6Plant Maintenance strategiesfor large manufacturing firms

Maintenance is defined as any activity carried @mutan asset in order to ensure that the
asset continues to perform its intended functio@rganizations use different
maintenance strategies of which all are intendedviercome the problems which are
related to machine and equipment breakdown. Tlaesgfic approaches commonly used
in manufacturing industries are corrective maint&eaand preventive maintenance

strategies, (Pophaley, 2010).

The approach to corrective maintenance is totadlgictive and only act when the
equipment needs to be fixed. This strategy hasomtine maintenance task and also
described as non-scheduled or breakdown mainterstirategy. The activity may consist
of repairing, restoration or replacement of compaseThis approach is costly; therefore
it is only suitable for non-critical areas with logapital costs, slight consequences of

failures, no safety risk, quick identification @filures, and fast repairs, (Starr,1997).

Wireman (1990) stated that comprehensive preventmantenance program can be
divided as follows: routine (lubrication, cleaningspection)which takes care of small
problems before they cause equipment failure; pig@creplacements done to
deteriorating or defective components before thayfail; scheduled refurbishing which
is done during a shutdown or outage to all knowrsuspected defective components
when all are replaced; predictive maintenance iadguanced form of routine inspections
using technologies like vibration analysis to peedi failure before it actually occurs;
condition-based maintenance which is based on-thea” inspection through sensors
installed on the equipment which is complicated axpensive, therefore, huge

12



investment is required; and reliability enginegrimhere design engineering studies are
performed to discover possible modifications of dugglipment to prevent failures from

occurring.

According to Wireman (1990), preventive maintenamogeases maintenance personnel
costs as well as repair parts costs while on therdtand decreasing the costs for scrap or
guality, downtime, and loss of sales. Firms shdwdtbnce the two strategies in their

effort to optimize the maintenance activities awodts, overdependence on one strategy
leads to loss of revenue either through, high mesgpaatio, excess spending on spares

or unnecessary stoppages during production time.
2.6.1 Plant maintenancein other places of the world

In Malaysia, the study reveals that the quality mkintenance practices in the
manufacturing firms are still far much below therlddbest. Very little attention is given
to the productivity and maintenance of the machinB&anning guidelines for
manufacturing firms to promote value addition amtairage equipment maintenance
are not in place and the use of “knowledge workarshe firms is crucial but not given a
deserved attention, (Masjuki, 2001).

Plant maintenance strategy in Thailand involves tiwoa low level of reactive
maintenance or “fire fighting” behavior and most manufacturing firms are in the
process reducing reactive maintenance and incigapmeventive, predictive and
proactive maintenance due to good planning teclesicqueing adopted. However, the
percentage of preventive maintenance in Thailamstilldow at 42-60% against the world
best of not less than 85%. The study also indic#tes improvement on proactive
maintenance practice had significantly impactedplamt uptime and maintenance cost,
(Roengchai, 2009).

A study of maintenance strategies in automobil@stides in India has shown that before
1990s when the country’s economy was protecteccanttolled, the automotive industry
executives did not pay much attention towards eugeipt related failures and losses.

Maintenance was viewed as a reactive problem figictgyity. Pressures from customers

13



to reduce costs, defects and lead time have far@thgement to pay attention towards
maintenance and allied issues through improvemmevesilike world class maintenance.
Tough competition from global players being facedlindian automotive industries has
forced the industry players to put more effort @ducing costs, improving quality, and

offering more variety of products with improved\gees, (Maheshwari, 2013).

A study of Maintenance strategies of power plargrafors in Germany has shown that
maintenance is one of the parameters crucial tdate price of electricity and is also
one of the parameters which can be actively intteenby the power plant operators. Up
to 30% of all electricity generating costs accruenf maintenance. The systematic
application of condition based maintenance is auirement and plant specific
improvement potentials can be achieved with thp bék best practices comparison and

measures, (Graber, 2004).

The study on implementation of preventive mainteeaprogramme in Nigerian, Egbin
power plant between 2005 and 2009 has shown tlaalability of unitl varies between
59.11% to 91.76%; unit 2, 64.02% to 94.53%; uni2&.,79% to 91.57%; unit 4, 80.31%
to 92.76% and unit 5, 73.38% to 87.76% againstwbdd best of over 95%. This was
due to differences in their systems installatiorgintenance practices and operation.
Better objectives and specific targets are needethe Egbin power station to improve
maintenance management systems and productivitig Siould be based on a new
maintenance paradigm that will improve maintenancentrol and preventive
maintenance activities. The management must fotegjaod strategies, make decisions
and monitor progress against plans by collectinglriaving and analyzing data,
(Olayinka et al, 2011)

2.7 Challenges in plant maintenance strategies used by large manufacturing
firmsin Kenya

Kenyan large manufacturing firms face numerouslehgks in their effort to implement
maintenance strategies, addressing these challezagesnfluence their capability to

produce quality products at a low cost and speedch customers in good time. The

14



challenges differ from one firm to the other andnirone sector of the economy to the

other.

Kenyan pool of available skilled maintenance teciamis is diminishing and the existing
maintenance workforce is aging and approachingeragnt. This reality, coupled with
the fact that Polytechnics have been convertedhiteetsities and none are coming up,has
created a shortage of maintenance technicianseiinttustry. Machine operator without
technical training background is believed to caugdo 85% of process related failures
and 15% people related failures a tough fact tee lim the current competitive
world,(Ahuja, 2008). Finding, training and retaigirskilled maintenance person has
become a serious challenge in maintenance fundatiolarge manufacturing firms in

Kenya.

“Keep the distance” is practiced in many organ@adi Boundaries between management
and non-management staff impede flow of informatamnd foster indifference among
employees. The same is true among the various tiega@is of the organization. For
example maintenance does not fully trust production carry out autonomous
maintenance. Top management unwillingness to ausptideologies in their firms have
affected maintenance practices through applicatfamutdated technologies and practices
in carrying out maintenance activities, the firmeeds to be fearless, and be ready to
adapt and change with the environment to remairpetitive, (Prasat et al, 2003).

Effective maintenance has changed significantlseoent years. Maintenance today is far
more a technology based activity than it is a nepaifix it" activity; this has been so due

to demand for a far greater emphasis on predicimd) forecasting maintenance needs.
Maintenance must be able to demonstrate a measuethln on investment and must be
able to justify its existence by showing how efiegetmaintenance reduces machine
downtime, reduces overtime needed to meet produdehedules, improves on-time

delivery and improves the quality of the producaiMenance function usually does not
know how to rationalize their participation in tlsavings and this has contributed to

unwillingness bymanagement to commit resources to maintengigdiet, 2001).

15



New maintenance concepts and practices implementadiquires investment by the top
management in terms of resources (personnel, rastemoney and time), due to lack of
convincing justification in most of the cases, ngaraent considers new concepts as an
unnecessary expenditure and drain on firm's ressrchereby resisting calls for
implementation of the same and finding out ways rmedns not to allocate budget for its

implementation.

Standard Operation Procedures (SOP) is set oflgleaitten down instructions that
document any activity followed by an organizatidhey document the way activities are
to be performed to facilitate consistent conforngane technical and quality system
requirements and assist an organization to maimgaatity control and quality assurance
processes, (United States Environmental Prote¢tgency, 2007). Clearly written down
procedures ensure that the equipments are run nycged the probability of failure is
minimized. Maintenance in organizations fail, netause of people, but because lack the
systems, procedures, methodologies and disciplioede successful. Maintenance
activity, without the above will not work effectiye Kenyan manufacturing firms have

inadequate capacity to prepare sufficient SOPs.

Effective maintenance organizations must have lshie that is able to plan, both

strategically and tactically. This leadership mhbst able to create an environment of
change which is not commonly found in most mainteea teams. Maintenance

leadership must be able to convince the team liggt need to think and work differently

than they have in the past. Maintenance needs rig@idethat is driven by results, not

activity. Maintenance manager must control the dpgnon spare parts and supplies
which constitute up to 60% of maintenance costp $txusing on repair maintenance
which consumes production time and focus on rditglentered maintenance, (Prasat et
al, 2003).

In many manufacturing firms, sufficient time for mi@nance of equipments is not given,
pushing the maintenance crew to carry out the mimnmaintenance required to restart
the equipment and keep it running to meet the daituirements, giving no space for
innovation and creativity .There is also a gené&raling within the manufacturing firms

that the design given by the Original Equipment Manturer (OEM) is sacrosanct. This
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has affected maintenance function in the area edituity to run sustainable, efficient

and reliable machines, (Prasat et al, 2003).

2.8 Summary and Conceptual framework
This section summarizes types of plant maintenast@ategies used in large
manufacturing firms, challenges faced by the firmsasing the strategies, the gaps to be

filled in the study, inputs and outputs of maintecefunction.

2.8.1 Summary

From the literature above, maintenance process ostgpgproduction process to be
competitive and it constitutes not less than 10%padduction cost. Maintenance
strategies are broadly divided in to two: prevemtand repairs maintenance strategies.
There are five maintenance concepts; Reliabilitmt€ed Maintenance (RCM); Total
Productive Maintenance (TPM); Root Cause Failuralpsis(RCFA); Terotechnology;
and Total Quality Maintenance (TQMain). Differettasegies and concepts are used by

various large manufacturing firms meet their maiatece requirements.

Maintenance strategies used in the firms face nowmserchallenges which can be
classified as: people based, culture based, equipared tools based, financial based,
system based and management based. Finally it psrtemt for local manufacturing
firms to benchmark with the world best strategiesrmaintenance to help increase the
productivity of maintenance. Most firms still usetdated maintenance practices thereby
affecting their productivity hence competitivenes. is worth learning that
implementation of good maintenance strategies réieat for Large manufacturing firms
in Kenya to produce superior quality goods, witexibility, within the shortest time
possible and at competitive cost to meet consuspasification and expectation.

This study seeks to explore the strategies useleimyan manufacturing industries,

challenges faced in using the strategies and tkeneat which Kenyan manufacturing

firms conform to world best maintenance strategldse study is worthwhile since very

few studies have been done in this area in Kenlga.dnly recent studies done were on
KenGen maintenance practices; in thermal, geotheama hydro power plants, and on

maintenance practices on medical equipments in &epwublic hospitals.
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2.8.2 Conceptual framework

Plant maintenance is a secondary activity that aideanufacturing firm to carry out
production processes. Production is a functioniwithe firm and the performance of the
production function affects the firm’s performan@m the other hand the performance of

the maintenance system affects the production psoce

Inputs or independent variables in the maintenduanetion are resources maintenance
strategies containing elements like labor, materigpares, tools, information, money and
external services which are made available to thentenance function through other
functions like human resource function, procuremiemictions and others, within the

enterprise and production systems. The maintenaystem generates output or
dependent variable in the form of plant overall fpenance with measures like

availability of the plant, reliability of the planmaintainability the plant and safety

operation of the plant.

Maintenance system through maintenance strategies lgbor in terms of skill and

experience; material in terms of maintenance comasles; spares in terms of machine
and equipment spare parts; tools to help in cagryout maintenance activities;

information regarding new technologies, trainingyrmay to invest in new technologies
and services and external services like outsouramagntenance services to support
internal maintenance activities as given in the EigThe maintenance system on
receiving the inputs ensures that the machines aua&lable, safe, reliable and
maintainable for the production process to contiati@ competitive cost. A successful
production process, output, produces goods of tyudi meet consumer’s expectation
and specification. The goods will generate reveamaehence profit for the firm.
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Figure 1. Conceptual M odel
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CHAPTER THREE: RESEARCH METHODOLOGY

3.1 Research Design

The research involved a cross sectional surveyheflarge manufacturing companies
operating in Kenya under Kenya Association of Mactirers (KAM). The study
adopted a descriptive approach because of itsyahilidescribe and compare variables
numerically. The focus was on large manufacturingnd in Nairobi, which comprises
approximately 80% of KAM membership. According ton&y (1995), a survey is
feasible when the population is small and varididace the researcher is able to cover
all the elements of the population. Therefore thevesy of 80% of large manufacturing

firms in Kenya was more productive.

3.2 Population of the Study

The population of the study in this research wegdananufacturing companies in Kenya
which are based in Nairobi and are members of Kekgsociation of Manufacturers
(KAM). According to KAM directory (2011), there i population of 455 large
manufacturing companies operating in Nairobi. KAMshclassified the companies in
sectors of operation as: energy, chemical, foodsanah as shown in Table 2.

3.3 Sampling Design

Stratified random sampling method was used to copneith the sample. The population
of large manufacturing firms was considered to leetogeneous due to different
manufacturing processes, therefore random samplddwtave been unrepresentative.
Stratified random sampling involves selecting satgein such a way that the existing
subgroups in the population are more or less reed in the sample’, (Mugenda &
Mugenda, 2003). Cooper and Schindler (2006), hasvstthat this ensures that each
manufacturing sub-sector is represented. MugendaMungenda (2003) has indicated
that at least 10% of the target population is ingoarfor the study, therefore the study

used 10% of the target population as shown in T2ble
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Table2: Sample Size

Sector No. of firms | Percentage (%) of | Respondents
(Population) total (Samplesize)

Energy 42 9.2 4

Chemical 62 135 6

Food and Beverages 100 22 10

Plastics and Rubber 54 11.9 5

Building 6 1.3 1

Paper 48 10.5 5

Textile 38 8.4 4

Timber and Wood 22 4.8 2

products

Motor Vehicle Assembly 17 3.7 2

and Accessories

Metal and Allied 38 4.4 4

Pharmaceuticals and 20 8.4 2

Medical Equipments

Leather products 8 1.8 1

Total 455 100 46

Sour ce: Kenya Association of Manufacturers (KAM) Directory,(June, 2011).

The physical location of the firms in each stratwas established through Google maps
and Kenya Postel Directories telephone directohe firms located along the same road
were selected and visited first to save on timetaaklling cost. The firms on road with
the highest number of firms falling in the samatstm were given priority and visited
first to reduce the distance to be covered.

The respondents were the head of maintenance dunétr every manufacturing firm
sampled. The head of maintenance being the funtdimher must be well versed with the firms’

plant maintenance strategies and the overall figtrategy.
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3.4 Data Collection

The study used primary data. The primary data Wasrtost appropriate in the study due
to the following reasons: the researcher had greatetrol of the questions to be asked
and could address specific issues, he could fooubath qualitative and quantitative

issues and finally primary data gave unbiasedjmalgnd reliable data.

The data was collected through questionnaire. Testgpnnaire consisted of both open
and closed ended questions that were designedive dut specific responses for
gualitative and quantitative analysis respectiv8lifructured questionnaire was used to
allow for uniformity of responses to questions. Tuestionnaire had three sections. The
first section contained questions on maintenanaategiies used in the large
manufacturing firms in Kenya; the second part was tbhe challenges faced in
implementation of strategies used in large manufagj firms in Kenya and third was on
benchmarking maintenance strategies in large matwfag firms in Kenya with the

world best maintenance strategies.

The questionnaires were administered through dnolppeck method of self-administered
guestionnaire. A self-administered questionnaires wlasirable because of low cost,
adequacy of time for respondents to give responsegs free of interviewer’'s biases

and a large number of respondents were reachetidkp2004).

3.5 Data Analysis

Descriptive statistics including the mean and shathddeviation were used to get
information for the strategies used by large martufing firms in Kenya and the
challenges large manufacturing firms in Kenya facémplementation of the strategies

used.

The mean which is a measure of central tendendydéscribes how the data cluster
around the central point was used as one of this twfodata analysis. The mean was
calculated on Likert scale data describing thetefii@as and challenges. For a 5 point
scale, a mean of 3 and above indicated that théegly is popularly used by all the firms
or the challenge is experienced by all the firmise Btandard deviation which describes

the extent of spread of data values around the mearalso calculated on the same data
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to establish the variability of the scores in thee condition. A lower value of standard

deviation indicated consistency while a higher eahdicated inconsistency.

For benchmarking the large manufacturing firms enita plant maintenance strategies
with the world best maintenance strategies, thennoédhe plant maintenance strategies
used by large manufacturing firms in Kenya was wated. The ratio (R) was then

calculated with respect to world best maintenan@egies. The ratios equal to 1 were
indication of strategy conforming to world best ntahance strategy, otherwise it was

not.

The linear correlation coefficient (r) was alsoctddited to determine the strength and
direction of linear relationship between the wdbkekt plant maintenance strategies and
plant maintenance strategies used by large manuiiagtfirms in Kenya. The value of

rwas such that -1 <= r<= +1.
The results were calculated using the equationCO¥ (X, Y)/ox* Gy

Where:
X = Plant maintenance strategies used by largaufaaturing firms in Kenya.

Y = World best plant maintenance strategies.

o,= standard deviation of X variables.

Oy = standard deviation of Y variables.
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CHAPTER FOUR: DATA ANALYSISAND FINDINGS

4.1 Introduction

This chapter presents the analysis, findings aedgmtation of the study. The findings
are presented in percentages, ratios, covarianean mnd standard deviations. A total of
58 questionnaires were dropped to respondentsexing questionnaire to each sector. A
total of 49 questionnaires were filled in and raed. This represented a response rate of
84% and 6% above the targeted sample size of #6mdents.

4.2 General information
The general information considered in this studsluded professional background of
respondents, gender, length of continuous servitie thve organization and the duration

the organization has been in existence.

The study has revealed that 53% of the people hgandiaintenance function have
engineering background while the remaining 47% fom different professional
backgrounds, an indication of lack of commitment sehior management to assign
professionals to handle maintenance activities. Agnthe respondents, 94% are male
and 6% are female, a clear indication of male damie in the field of maintenance. All
heads of maintenance function have college educatil above which could be due to
the nature of responsibility and skills associatgith maintenance. Most (85.7%) of the
heads of maintenance functions have been in caniswservice in their respective
organizations for less than 5 years, 14.3% betweamd 10 years, while none has served
for more than 10 years. Most of the respondentsididespond to the question enquiring
about the duration the company has been in opera@ioly 6% responded with uncertain
answers. The answers were like over 40 years, appately 20 years and so on. The

results are as tabulated in Table 3.
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Table 3: Background information

I nformation Frequency | Percentage
Professional background Engineering 26 53

Others 23 a7
Gender Male 46 94

Female 3 6
Education background college level and above 49 100

Below college level Q 0
Length of continuous 0 -5years 42 85.7
service Above 5 years 1 14.3
Duration company has Response 6 6
been in operation No response 43 94

4.3 Plant maintenance strategies used by large manufacturing firmsin Kenya

One of the objectives of the study was to estalthehplant maintenance strategies used
by the large manufacturing firms in Kenya. The dques regarding the strategies were

operationalised and the results were as given

InheT4

4.3.1 Breakdown (corrective) maintenance strategy

Breakdown maintenance strategy is the most predaomhirstrategy used by large

manufacturing firms in Kenya. Table 4 below presemtsummary of findings regarding

the breakdown strategy.

Table 4: Breakdown maintenance strategy

Maintenance strategies Mean | Standard | % of positive
deviation | response

1. | Maintenance activities are carried out by | 4.8 0.5 100
work orders

2.| Work orders are generated by breakdowh6 0.8 98
maintenances

3. | Large proportion of monthly 3.94 0.71 93.9
maintenance hours available are used |n
reactive emergency maintenance.

4.| Spares parts are normally sourced wigh7 1.1 80
urgency.

5.| Contractors are always sourced withpGt3 1.3 69
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prior arrangements.

6. | Equipments are run to fail 1.6 0.8 10

From the findings in Table 4, all firms (100%) userk orders to initiate maintenance
activities with a mean of 4.8 on Likert scale andtandard deviation of 0.5. This is a
positive process in that maintenance history cagdibered and the information can be
used for future planning for spares, manpower aduled preventive maintenance.
Majority of the work orders generated are for breakn maintenance with98% of the
respondents confirming this with a mean of 4.6 deeit scale and standard deviation of

0.8, meaning that the practice is common acrosktge manufacturing firms in Kenya.

Large proportion (93.9%) of monthly maintenance reoavailable are used to perform
reactive emergency maintenance with a mean of 8®4.ikert scale and standard
deviation of 0.71,a clear indication that this &gy is popular among large
manufacturing firms in Kenya. The respondents hawenymously (80%) agreed that
spare parts are normally sourced with urgency. Aammef 3.7 on Likert scale and a
standard deviation of 1.1 are indication of firghing within the maintenance function.
Sourcing contractors without prior notice is sigrr@active maintenance to take care of
unplanned breakdowns. A good percentage (69% )eofdbpondents is in agreement that
contractors are sourced without prior notice. A med 3.3 on Likert scale with a
standard deviation of 1.3 is an indication of ptemae of the activity among the large

manufacturing firms in Kenya.

The results also indicate that firms rarely runirtileachines to fail. Only 10% of the
respondents run their machines to fail due to @tere of the design of the machines. A
mean of 1.6 on Likert scale and standard deviaifdh8 confirms that this strategy is not

popular within the large manufacturing industries«ienya.
4.3.2 Preventive maintenance strategy

Although breakdown maintenance strategy is seée the most dominant strategy, large
manufacturing firms in Kenya also use preventivente@ance strategies to some extent.

Table 5 presents a summary of findings regardieggntive maintenance strategies.
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Table5: Preventive maintenance strategy

Maintenance strategies Mean | Standard | % of positive

deviation | response

1.| Work orders are planned (labor, 3.4 15 65
materials, checklists etc) before the
outage.

2. | Monthly total available maintenance | 3.36 1.05 71.4

hours are dedicated to planned reactivg
maintenance.

D

3.| Monthly total available maintenance | 3.2 1.2 51
hours are dedicated to predictive
maintenance.

4.| Programmed work is done as scheduled.2 1.1 53
without any delay due to lack of
materials.

5. | Failures in machines are detected befar8.66 1.44 69.4
the machines fail.

6. | Work allocated to the maintenance teamt.1 1.1 88

on a daily basis is preventive
maintenance.

9%
I
[EEN

7. | Maintenance personnel spend free tim 94

on plant housekeeping.

Table 5 shows that the work orders are plannedrédfe machines fail. This is a clear
indication of planned preventive maintenance amdéarge manufacturing firms in
Kenya.Most of the respondents (65%) plan their @néve maintenance in advance. A
mean of 3.4 on Likert scale and standard deviaifdh5 are indication of popularity and
acceptability of the strategy among the firms. Téspondents (71.4%) are in agreement
that total monthly available maintenance hours deglicated to planned reactive
maintenance. A mean of 3.36 on Likert scale andaadsard deviation of 1.05 are

indication of unanimous acceptance of the strataggng the firms.

Predictive maintenance strategy is not very popailaong the manufacturing firms with
51% of the respondents being in agreement thafirting use this kind of maintenance
strategy. A mean of 3.2 on Likert scale and stehdkeviation of 1.2 indicates the
acceptability of the strategy among the firms. Paioagmed work sometimes fails to be

done as scheduled due to lack of materials. On¥g 68the respondents agree that work
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programmed does not delay due to lack of materfalmean of 3.2 on Likert scale and
standard deviation of 1.1 are indications thatgpmommed work is done as scheduled
without any delay due to lack of materials. Faifune machines are detected before the
machines fail. Majority of the respondents (69.4%@® in agreement with the strategy. A
mean of 3.36 on Likert scale and a standard dewiadf 1.44 are indications of proactive

preventive maintenance being popular among the largnufacturing firms.

There is general agreement that work allocateti¢ontaintenance team on a daily basis
is preventive maintenance. Most of the respondf8o) are in agreement with the
practice. A mean of 4.1 on Likert scale and stamhdi@viation of 1.1 are indication of the
popularity of the practice within the manufacturiiiigns. Another practice popular with
the manufacturing firms is autonomous maintenanoera/94% of the respondents are in
agreement with the strategy that allows maintengresonnel to spend free time on
plant housekeeping. A mean of 4.0 on Likert scalk standard deviation of 1.0 are clear

indication of popularity of the strategy among e manufacturing firms in Kenya.

4.4 Challengesin plant maintenance strategies used in large manufacturing firmsin

Kenya

Another objective of the study was to establish tmallenges faced by the large
manufacturing firms in Kenya in their effort to ilement plant maintenance strategies
used. The questions regarding the strategies wereationalised and the results were as

given below.
4.4.1 Culture based challenges

Culture of the organization determines how the oigion will handle issues especially
new ideas and how it will relate to external enmiment. It determines how the
organization wants to be viewed at any level. Thbl& 6 gives results on how culture
affects the implementation of plant maintenancatsgjies in large manufacturing firms

in Kenya.
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Table6: Culturebased challenges

Maintenance challenges Mean | Standard | % of positive
deviation | response

1.| Culture of the organization affects | 3.28 1.61 55.1
maintenance activities.

2.| Negative work culture affects 4.56 0.5 100
maintenance activities.

3.| Firms resistance to change culture| 3.71 0.68 95.9
affect maintenance activities

From the results in Table 6, 55.1% of the respotsdane in agreement that culture
affects the maintenance activities. A mean of 3a28 Likert scale and a standard
deviation of 1.61 are indications that there isemeagal consensus that culture of the
organization affects plant maintenance strategy.gaiee work culture affects
maintenance activities negatively with 100% of tegpondents in agreement. A mean of
4.56 on Likert scale and standard deviation ofdiéindications of strong concurrence
among the respondents. Resistance to culture chisngeother factor affecting the
implementation of maintenance strategies with 95.8%the respondents in the
agreement. A mean of 3.71 on Likert scale and stahdeviation of 0.68 are indication

of how the challenge is prevalent among the largaufacturing firms in Kenya.
4.4.2 People based challenges

People through their actions or failure to act éffenaintenance activities. Lack of
appropriate skills or basic technical skills affdat implementation of plant maintenance
strategies in the large manufacturing firms in Kaenphe results are as presented in Table
7.

Table 7: People based challenges

Maintenance challenges Mean | Standard | % of positive
deviation | response

1.| People through their actions affect| 3.46 1.14 69.4
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maintenance activities.

2.| Lack of basic machine operation | 4.1 0.82 95.9
skills affects maintenance activities.

3.| Lack of basic technical training skil|s3.75 1.4 83.7
affects maintenance activities

4.| Lack of expertise training skills 4.06 0.79 98
affects maintenance activities

The results in table 7 indicate that 69.4% of #&pondents are in agreement that people
through their actions affect maintenance activitiesnean of 3.46 on Likert scale and a
standard deviation of 1.14 are indication of conence within the large manufacturing
firms. Lack of skills like basic machine operatiskills, basic technical skills and
expertise skills affect maintenance activities. Mo§ the respondents (95.9%)are in
agreement that lack of basic machine operatiohsskifects plant maintenance. A mean
of 4.1 on Likert scale and a standard deviationOd@2 are good indication the
concurrence within the firms. Most of the resporid€B83.7%) have indicated that lack of
basic technical skills can affect maintenance &@wts: A mean of 3.75 on Likert scale
and a standard deviation of 1.4 confirm the chakerA huge percentage (98%) of the
respondents are in agreement that lack of expetrtaseing skills affects maintenance
activities with a mean of 4.06 on Likert scale andtandard deviation of 0.79, hence a

common challenge on maintenance in large manufagtuirms in Kenya.
4.4.3 Equipments and tools based challenges

Tools and equipments are some of the critical compts in the execution of

maintenance strategies. Lack or inadequate supphem could be a big challenge in the
implementation of the plant maintenance strategs=l in large manufacturing plants.
Table 8 gives the results on how equipment andstbaked challenges impact on plant

maintenance strategies used in large manufactiirmg in Kenya.
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Table 8: Equipment and tools based challenges

Maintenance challenges Mean | Standard | % of positive
deviation | response

1.| Tools and equipments used in 419 | 0.91 93.9
maintenance activities affect
maintenance activities.

2.| Lack of tools affects maintenance | 4.29 0.76 93.9
activities.
3.| Outdated technology affects 394 | 1.0 91.8

maintenance activities.

From Table 8, most of the respondents (93.9%) areagreement that tools and
equipments used in maintenance affect maintenartosti?@s. A mean of 4.19 on Likert
scale and a standard deviation of 0.91 are clelcation of how tools and equipment are
critical to maintenance activities. Lack of toolsutd be a big challenge in the
implementation of plant maintenance in large mactuféng firms in Kenya. Majority of
the respondents (93.9%) are in agreement that dadkols affects their maintenance
activities. A mean of 4.29 on Likert scale andandard deviation 0.76 are indication of
general concurrence within the manufacturing firffisere is also a general consensus
that outdated technology is a challenge in the em@ntation of maintenance of
maintenance strategy with 91.8% of respondentsgheasitive that it is a challenge. A
mean of 3.94 on the Likert scale and a standardhtier of 1.0 are indication that most

of the firms are in agreement that indeed it ib@lenge.

4.4.4 Financial based challenges

All functions in the organization need finance terfprm their daily activities.
Maintenance as a function within the firm needsb&financially enabled to help it
perform its core activities. Lack of financing madequate budget can impact negatively
on the performance of maintenance function. Tablgesents the results on financial
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based challenges affecting the implementation ahtpmaintenance strategies used in

large manufacturing firms in Kenya.

Table 9: Financial based challenges

Maintenance challenges Mean | Standard | % of positive
deviation | response

1.| Financial aspects constrain your | 4.08 0.8 95.9
maintenance activities

2. Uncontrolled maintenance costs 34 0.79 95.9
affect maintenance activities.

3.| Inadequate maintenance budget | 3.81 0.97 91.8
affects maintenance activities.

4.| Unwillingness by managementto | 3.96 0.96 89.8
commit resources affects
maintenance activities.

From Table 9, 95.9% of the respondents are in aggaethat financial aspects constrain
maintenance activities within large manufacturimgn$ in Kenya. A mean of 4.08 on

Likert scale and standard deviation of 0.8 arercladication of prevalence of this

challenge within manufacturing firms in Kenya. Untrolled maintenance cost affects
maintenance activities (mean of 3.4 on Likert scahel standard deviation of 0.79),
inadequate maintenance budget is also a challemgha implementation of plant

maintenance strategies (mean of 3.81 on Likeresaatl standard deviation of 0.97) and
unwillingness of management to commit resourcesi&intenance activities also affect
the implementation of plant maintenance strategmesan of 3.96 on Likert scale and a
standard deviation of 0.96).

4.4.5 System and management based challenges

Good and supportive management is a key to suatessst of the firms. There must be
good and appropriate system to run the firms aadrtanagement should always support

the system. Table 10 presents the results on syatehmanagement based challenges
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affecting the implementation of plant maintenantcategies used in large manufacturing

firms in Kenya.

Table 10: System and management based challenges

Maintenance challenges Mean | Standard | % of positive
deviation | response

1.| Management systems have no effgc?2.96 1.07 67.3
maintenance activities

2.| Maintenance leadership can falil 3.63 0.91 87.8
maintenance activities.

3.| Procurement of maintenance spares3.63 1.03 81.6
is a challenge in maintenance
activities.

4. Inability to plan has no effect in 1.94 0.8 10.2

maintenance activities.

5. Procurement of maintenance 3.67 0.8 77.6
machines is a challenge in
maintenance activities.

6.| Inability to design change has no | 3.0 0.95 77.6
effect in maintenance activities.

7.| Inability to repair machines in time | 1.1 0.31 0
has no effect in maintenance
activities.

From Table 10, management systems have impact omtenance activities. A
reasonable percentage (67.3%) of the respondesdagrde that management systems do
not affect maintenance activities (mean of 2.96 a&tandard deviation of 1.07)
Maintenance leadership is also a challenge witB%70f the respondents in agreement
with a mean of 3.63 and standard deviation of Mability to plan is another challenge
arising from management. Only 10.2% of the respotsddeare in agreement that
maintenance activities can be done without profsrnng. A mean of 1.94 and standard
deviation of 0.8 are clear indication that good affdctive planning is mandatory for the

success of maintenance strategies.
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Procurement of maintenance spares and tools ig ahaillenge to maintenance process
with 81.6% of the respondents in agreement witheanmof 3.63 and standard deviation
of 1.03. Failure to repair machines in time coukhvVily impact on the maintenance
activities with none of the respondents (0% ) isagreement that inability to repair
machines in time does not affect maintenance &etviA mean of 1.1 on Likert scale
and standard deviation of 0.3 are indication thpetesl of machine repair is essential in
plant maintenance strategies. A good percentagec%a)7 of the respondents is in
agreement that change of machine design does matcinon maintenance activities. A
mean of 3.0 on Likert scale and standard deviatiod.95 indicates the acceptability of

the fact.

4.5 Benchmarking plant maintenance strategies used in large manufacturing firms

in Kenya with world best strategies

The last objective of this study was to establidiethier the maintenance strategies in
large manufacturing firms in Kenya conform to wotbést maintenance strategies.
Questions were asked regarding the plant maintenstnategies used in the industry and
results were tabulated and compared with the wesd strategies. Table 11 presents the

results obtained from large manufacturing firm&anya.

Table 11: Benchmarking plant maintenance strategies used in Kenya with world
best

Maintenance strategies Bench | Actual | Ratio | Actual | Bench | Variance
mark % mark
% %
Maintenance activities are |5 4.8 1.04 | 96 100 -6

carried out by work orders

Work orders are generated | 1 4.6 0.22 | 92 10 -82
by breakdown maintenances

Large proportion of monthly| 2 3.94 0.51 | 78.8 15 -63.8
maintenance hours available
are used in reactive

emergency maintenance.

Spares parts are normally | 2 3.7 054 | 74 10 -64
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sourced with urgency.

Equipments are run to falil

1.6

0.63

32

10

-22

Contractors are always
sourced without prior
arrangements.

3.3

0.61

66

64

Work orders are planned
(labor, materials, checklists
etc) before the outage.

3.4

1.47

68

90

-22

Monthly total available
maintenance hours are
dedicated to planned reacti
maintenance.

e

3.36

1.49

67.2

85

-17.8

Monthly total available
maintenance hours are
dedicated to predictive
maintenance.

3.2

0.94

64

50

14

Programmed work is done &
scheduled without any delay
due to lack of materials.

5)

3.2

1.56

64

90

-26

Failures in machines are
detected before the machine
fail.

3.66

1.09

73.2

50

23.2

Work allocated to the
maintenance team on a dalil
basis is preventive
maintenance.

4.1

0.98

82

20

62

Injuries in a year are OSHA
recordable injuries.

3.96

0.25

79.6

20

-57.6

Maintenance personnel
spend free time on plant
housekeeping

1.25

80

96

-16

Most monthly work orders
are reworked.

4.5

0.22

90

-90

Workers attend training in a
year

4.8

0.83

96

90

Use contractors dependent

2.8

1.07

56

35-6

40
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on the total maintenance
work load.

COVARIANCE (r) 0.142

From the results in Table 11, the findings are fpasiin the use of work orders to carry
out maintenance activities with 96% of maintenaacivities done through work orders
against benchmark of 100%. Sourcing of contractansl use of contractors in
relationship to maintenance workload are within Waald best with 66% against 64%
and 56% against 35 to 64% respectively. Hours @éelic to predictive preventive
maintenance is also encouraging with 64% of thal tatailable maintenance hours are
used against world best of 50%. Detection of fatubefore machine fails is quite
positive with large manufacturing firms in Kenyabadut 73.2% of the failures are
detected before the actual failure against a beadhiwf 50%. Percentage of preventive
maintenance work assigned to workers is quite gh large manufacturing firms in
Kenya recording 82% against world best of 20%. Alge manufacturing firms in
Kenya train most of their workers, with 96% of terkers receiving training annually

against world best of 90%.

The results from the table indicate that correctivaintenance is the most prevalent
strategy used by large manufacturing firms in Kenlylst work orders (92%) are
generated by breakdown against a benchmark of R&4ctive emergency maintenance
work is 78.8% against benchmark of 15%. Sourcingpafre parts with urgency is at the
rate of 74% against a benchmark of 10% and runoireguipments to fail at the rate of
32% against a benchmark of 10%. Planning of maawtea activities is another area in
which large manufacturing firms in Kenya are pearforg poorly. Planning of work
orders before outage is at a 68% against benchro&rl®0%, planned reactive
maintenance is at 67.5% against a benchmark of 8686 planning for maintenance

materials at 64% against a benchmark of 90%.

Of concern is rework of works orders which is guiigh at a rate 90% against world best
of 0%. OSHA recordable injuries are also quite hegburring at a rate of 79.6% against

a benchmark of 20% injuries in a year.
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Though large manufacturing firms in Kenya plant mb@nance strategies are not
matching word best, more effort is in place to hélkp firms conform to the world best, a

covariance of 0.142 is clear indication of positivgrovement.
4.6 Discussions

The study found out that only half of the personmehding maintenance function have
engineering training background and most of thewehaeen in continuous service in
one firm for less than five years. The emergenc@eaferation “Y” has posed some
serious challenges on the retention of employeeald42013) on her study, “Retention
and engagement of generation Y’ engineers”, arghatithe demands of this generation
like having good work identity, getting what theypect from the company and how they
receive it in terms of personal development, proaomptgrowth, challenging work and

work life balance is too much and makes them lgabs after a very short time of

service.

The maintenance function is dominated by male perslowith only less than 10% are

women. For the past 20 decades, 20% of enginegriaduates have been women, yet
only 11% of practicing engineers are women. Contpavith other skilled professions

such as accounting, medicine and law, engineeraggthe highest turnover of women,
(Nadya Faud, 2011).

Large manufacturing firms in Kenya use a combimatbboth corrective and preventive
maintenance strategies. Striking a balance betwlertwo strategies is critical since
excessive use of any one of the strategies wilkxy@ensive in long run. Too much of
preventive maintenance will lead to high labour amaterials costs while too much of
corrective leads to lack of production time andhhigte of machine replacement,
(Oyedepo et al, 2011).

Almost all firms use works order system to generatentenance jobs. Use of a work
order system guards against overlooked requesisddk to be done and makes it easier
to schedule workload, hiring needs, timely orderin§ supplies and materials,

manufacturing, packing and shipping. Its signifioans to provide record of business
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activity that can be accessed for budget plannimgpgses and in the event of legal

proceedings, (Nyman, 2006).

Corrective maintenance strategy is the most prenmtinwithin the firms with the
following indicators: most of the work orders amrengrated by breakdown maintenance,
spares are sourced with urgency, reactive emergenajntenance are common,
contractors are sourced without prior notice andiggents run to fail. Reactive
Maintenance (Breakdown Maintenance).This maintematlosophy allows machinery
to run to failure, providing for the repair or rapément of damaged equipment only
when obvious problems occur. Studies have shown ttlea costs to operate in this
fashion are about ksh 1200 per horsepower (hp)ypar. The advantages of this
approach are that it works well if equipment shutds do not affect production and if
labor and material costs do not matter, Low costlass staff is required. Disadvantages
are increased cost due to unplanned downtime ofpewdunt, increased labor cost,
especially if overtime is needed, cost involvednwigpair or replacement of equipment,
possible secondary equipment or process damagedaquipment failure and inefficient

use of staff resources, Piotrowski (2001).

Preventive maintenance can be defined as actiamsrped on a time- or machine-run-
based schedule that detect, preclude, or mitigaggadation of a component or system
with the aim of sustaining or extending its usédiig through controlling degradation to
an acceptable level. From the results preventiventer@ance strategy is also used by
most of the large manufacturing firms in Kenya witle following pointers: work orders
are being planned in advance, most of the maintenhaurs are used in planned reactive
maintenance, machine failures are detected beliene dctually fail, most of daily work
allocation is preventive and free maintenance persiotime is spent on housekeeping a
sign of autonomous maintenance. Advantages ofstnédegy are: it is cost effective in
many capital-intensive processes, its flexibiliipas for the adjustment of maintenance
periodicity, it increases component life cycleisitenergy savings, it reduces equipment
or process failure, it is estimated to bel2% to 1886t savings over reactive
maintenance program. The disadvantages includastcaphic failures are still likely to

occur, it is labor intensive, it includes performarof unneeded maintenance, and it has
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potential for incidental damage to components indemting unneeded maintenance,
NASA, (2000).

Large manufacturing firms in Kenya face numerousllenges in their effort to
implement plant maintenance strategies. The chgdenaffect the productivity and
effectiveness of maintenance function. The chakengre: culture based which comes
about due to negative work culture and resistaoaghainge; people based as a result of
lack of machine operation skills, lack of basichi@cal skills and lack of expertise
training; tools and equipment based include: latktools and use of outdated
technology; financial based challenges include: ontrolled maintenance costs,
inadequate budgets and unwillingness of the manageto commit resources; systems
and management based challenges include: lack fettee management systems,
ineffective procurement systems, ineffective plagniinability to change machine
designs to suit the process and inability to repeachines in time.

Implementation of maintenance strategies usedrgelaanufacturing firms is not easy.
Management has to invest in time, money and ressuar a successful implementation.
The organization as a whole should be dedicated camdmitted to the course. This
requires transformation of work culture. There dtidae free flow of communication and
information both horizontally and vertically traesaling all levels within an
organization. Processes need to be standardizeanamdenance needs to be planned.
Routine maintenance activities require to be cdrrmut by operators to allow
maintenance personnel to schedule modificationersive training has to be given

throughout the organization benefits of good maiatee systems, Poduval et al (2013).

Maintenance is a unique business process. To bemessfally managed, it requires an
approach different from other business processebkdJany other reference in its field,
Benchmarking Best Practices in Maintenance Managermmvides a framework for
managing maintenance with options that allow denismakers to select the most
successful ways to manage their businesses (Wire20d0).The findings are positive in
the use of work orders to carry out maintenanceities, sourcing of contractors and use

of contractors in relationship to maintenance waekl, hours dedicated to predictive
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preventive maintenance, detection of failures hefanachines fail, preventive

maintenance work assigned to workers and in trginirtheir employees.

The results indicate that corrective maintenanciésmost prevalent strategy used by
large manufacturing firms in Kenya. Corrective nta@irance could be one the cause of
high production cost in Kenya. Most work orders generated by breakdown and

reactive emergency maintenance work. Sourcing afesparts with urgency is prominent

and machines are run to fail. Planning of maintepaactivities is another area in which

large manufacturing firms in Kenya are performiregpgy, this could be due to presence
of few employed professionals in the maintenanelel filOf major concern are reworks of

work orders which are quite high, this could be tluéncompetence of the technicians

and artisans or lack of effective training. Thougbst of the plant maintenance strategies
in large manufacturing firms in Kenya are not matghword best strategies, there is

positive effort in place to help the firms confotonthe world best.
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CHAPTER FIVE: CONCLUSIONSAND RECCOMMENDATIONS

5.1 Introduction

This chapter presents the conclusions and recometiend from the data analysis and
findings on research objectives. The chapter igaired into conclusions,
recommendations, limitation of study and suggestion further research.

5.2 Conclusions

The study has found out that large manufacturingdiin Kenya use a combination of
both corrective and preventive maintenance strasedlost large manufacturing firms in
Kenya use works order system to generate mainterjabs which is generally regarded

as one of the best practice in the industry.

Corrective maintenance strategy is the most promiimgthin the large manufacturing

firms in Kenya with high prevalence of reactive ntanance, outsourcing of contractors
without prior notice, sourcing of spare parts witijency and running some equipment to
fail. Preventive maintenance strategy is also usethrge manufacturing firms to some
extent. The work orders are planned in advanceygindime is located to plan reactive

and general preventive maintenance by most ofaitge Imanufacturing firms.

There are numerous challenges faced by large metuming firms in Kenya in their
effort to implement plant strategies. The challenges: culture based with negative work
affecting the implementation of maintenance striategnost. People based challenges
due to lack both technical and operation skillgeifthe implementation of maintenance
strategies. Lack of or inadequate tools and equipraffect the maintenance activities.
Lack of enough budgets to support maintenanceiaeivmakes it difficult to implement
maintenance strategies. Finally laxity in the preoasent and poor maintenance

leadership affects the implementation of mainteeasiategies.

Most of the maintenance strategies used by largaufaeturing firms in Kenya are not
matching the word best practice. However, the mebeshas shown that large
manufacturing firms in Kenya are moving towards lvdyest strategies with areas like

the use of work orders nearly matching the worlstbe
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5.3 Recommendations

Management has to invest in time, money and ressuar a successful implementation
of good maintenance strategies. The firms shoulddmicated and committed to plant
maintenance. The firms should balance the maintenatrategies to get the optimum
levels of corrective and preventive maintenancaafjies. Routine maintenance activities
are required to be carried out by machine operatodlow maintenance personnel to

schedule modification and other forms of preventhantenance programs.

Extensive training has to be given throughout thgaoization to impart skills and
knowledge to help workers appreciate the benefitgppod maintenance practices. There
is a need for transformation of work culture whiaffects maintenance activities.
Purchase of maintenance spares to be done in tichenanagement to be committed in

ensuring there is always enough budget for maim@mactivities.

Marching maintenance strategies with the world seatcontinuous process and it takes
years to realize the benefits, the firms shouldefoee not lose hope but to find the
maintenance practices that are beneficial to theens. There should continuous review
and improvement of the maintenance strategieslfothe firms compete in the market.

5.3.1 Implication on Policy, Theory and Practice

From the study, it is obvious that large manufantufirms in Kenya predominantly use

corrective maintenance strategy. This could bedjrtbe contributing factors to the high

cost of production. The results of this researcbukh be used to challenge large
manufacturing firms in Kenya to improve on the nta@amance strategies to make them
compete globally.

The challenges will help the firms to formulate ip@ls to address them and hence
improve the effectiveness of plant maintenancetmexin the large manufacturing firms

in Kenya.

5.6 Limitations of the study

The study focused only on large manufacturing firam&l did not consider service

providers, buildings and other facilities not rethtto direct manufacturing hence
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limitation of accuracy of data collected. Otherp@sdents were busy and could not be
reached to give information while others were Hestnd could not be reached. Some of
the respondents could not answer questions direeld#yed to their jobs or their bosses
jobs. All these could have affected the quality tbé data. The study only used

descriptive statistics to analyze the data whicly mat give accurate results.
5.7 Suggestionsfor further research

Further research is recommended to establish #s®ns behind dominance of corrective
maintenance strategies in manufacturing firms effiect of plant maintenance strategies
on the productivity of the firms and to expand twarent research to include non

manufacturing firms, buildings and other utilities.
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APPENDICES

APPENDIX I: QUESTIONNAIRE
Kindly note that the questionnaire is designedathegr information for academic purpose

only and information given will be treated withat bf confidence.

Kindly give answers in the spaces provided by eitfeking (V) in the box provided or

writing in the space provided.
Section A: General information
1. What is your designation in the organization: ..........cccccoviiiiiiiii i iiiiniennns
2. What is your gender?
Female [ ] Male [ ]
3. What is the highest level of education you havaitagid?
a. Primary school level or equivalent [ ]
b. High school or equivalent [ ]
c. College level or equivalent[ ]
4. Length of continuous service with the organization?..............c..cooeiiiineann,

5. For how long has your company been operation? .........eeeeeereereeneeeannn

Section B: Plant Maintenance Strategies used by Large Manufacturing Industries

firms

Please indicate by ticking/) in the appropriate box how frequently your compases
maintenance strategies listed in the table belowherscale of 1 to Where 1= never, 2

=rarely, 3 =sometimes, 4 = often, 5 = always.

Answer the questions by ticking)(in the box
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Maintenance strategies

Maintenance activities are carried out k
a work orders

Yy

Work orders are generated by breakdo
maintenances

wn

Large proportion of monthly
maintenance hours available are used
reactive emergency maintenance.

in

Spares parts are normally sourced with
urgency.

Contractors are always sourced without

prior arrangements.

Equipments are run to falil

Work orders are planned (labor,
materials, checklists etc) before the
outage.

Monthly total available maintenance
hours are dedicated to planned reactivg
maintenance.

D

Monthly total available maintenance
hours are dedicated to predictive
maintenance.

10.

Programmed work is done as schedulg
without any delay due to lack of
materials.

d

11.

Failures in machines are detected befo
the machines fail.

12.

Work allocated to the maintenance tea
on a daily basis is preventive
maintenance.

m

13.

Injuries in a year are OSHA recordable
injuries.

14.

Maintenance personnel spend free tim
on plant housekeeping.

D
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15. | Most monthly work orders are reworked.

16. | Workers attend training in a year.

17. | Use contractors dependent on the tota
maintenance work load.

Section C: Maintenance challengesin Large Manufacturing Firmsin Kenya

Please indicate your level of agreement with tlagestents below regarding challenges
facing maintenance activities in your company andbale of 1 to,5Svhere: 1= strongly
disagree, 2 = disagree, 3 = not sure, 4= agree, 5 = strongly agree. Answer the

questions by ticking\() in the box.

Maintenance challenges 1 |2 (3 |4 |5

1. | Culture of the organization affects
maintenance activities.

2. | Negative work culture affects
maintenance activities.

3. | Firms resistance to change culture affect
maintenance activities

4. | People through their actions affect
maintenance activities.

5. | Lack of basic machine operation skills
affects maintenance activities.

6. | Lack of basic technical training skills
affects maintenance activities

7. | Lack of expertise training skills affects
maintenance activities

8. | Tools and equipments used in
maintenance activities affect
maintenance activities.

9. | Lack of tools affects maintenance
activities.

10.| Outdated technology affect maintenance
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activities affects maintenance activitie

11.

Financial aspects constrain your
maintenance activities

12.

Uncontrolled maintenance costs affec
maintenance activities.

13.

Inadequate maintenance budget affec
maintenance activities.

ts

14.

Unwillingness by management to
commit resources affects maintenance
activities.

174

L

15.

Management systems have no effect
maintenance activities

16.

Maintenance leadership can falil
maintenance activities.

17.

Procurement of maintenance spares i
challenge in maintenance activities.

18.

Inability to plan has no effect in
maintenance activities.

19.

Procurement of maintenance machine
is a challenge in maintenance activitie

20.| Inability to design change has no effect
in maintenance activities.
21, Inability to repair machines in time has

no effect in maintenance activities.
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APPENDI X I1:

LARGE MANUFACTURING FIRMSIN NAIROBI, KENYA

Energy Sector
A.l Records (Kenya) Ltd Modulec Engineering Kenwestfal Works Ltd
Systems Ltd
Amedo Centre Kenya Ltd Mustek East Africa WePower & Lighting
Co. Ltd
AssaAbloy East Africa Ltd Nationwide Electrical Kenya Scale Co. Ltd/ Avery
Industries Kenya Ltd
Aucma Digital Technology East African Cables Ltd Kenya Shell Ltd
Africa Ltd
Avery (East Africa) Ltd Optimum Lubricants Ltd Power Technics Ltd
Baumann Engineering Limited Libya Oil Kenya Limited Reliable Electricals
Engineers
Ltd
PCTL Automation Ltd Pentagon Agencies Sanyo Armer(¥a) Ltd
Centurion Systems Limited | Power Engineering Socabelec East Africa

International Limited

Digitech East Africa Limited Eveready East AfricadL Sollatek Electronics (Kenya)

Limited
Manufacturers & Suppliers (K) Frigorex East Africa Ltd Specialised Power Systems
Ltd Ltd
Marshall Fowler (Engineers) | Holman Brothers (E.A.) Pentagon Agencies
Ltd L
Mecer East Africa Ltd IberaAfrica Power (EA) Ltd|  r@&rgy-Pro
Metlex Industries Ltd International Energy Tea Vac Machinery Limited
Technik Ltd
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Metsec Ltd

Kenwest Cables Ltd

Virtual City Ltd

Chemical Sector

Anffi Kenya Ltd

Maroo Polymers Ltd

Imaging solutigk) Ltd

Basco Product (K) Ltd

Match Masters Ltd

Interconsumer Products L

Id

Bayer East Africa Ltd

United Chemical Industries
Ltd

Odex Chemicals Ltd

Continental Products Ltd

Oasis Ltd

Osho Chemiaadsi$tries
Ltd

Cooper K- Brands Ltd

Rumorth EA Ltd

PolyChem Eafida Ltd

Beiersdorf East Africa td

Sadolin Paints (E.A.) Ltd

PZ Cussons Ltd

Blue Ring Products Ltd

Sara Lee Kenya Limited

Rayalding Co. Ltd

BOC Kenya Limited

Saroc Ltd

Reckitt Benckiser (ELA)

Buyline Industries Limited

Super Foam Ltd

Revoluattores Co. Ltd

Carbacid (CO2) Limited

Crown Berger Kenya Ltd

I&oiChemical Ltd

Chemicals & Solvents E.A.
Ltd

Crown Gases Ltd

Strategic Industries Limite

Chemicals and Solvents E.A.
Ltd

Decase Chemical (Ltd)

SupaBrite Ltd

Coates Brothers (E.A.) Limite

Deluxe Inks Ltd

Unilever Kenya Ltd

Coil Products (K) Limited

Desbro Kenya Limited

MimpChemical E.A Ltd

Colgate Palmolive (E.A) Ltd

E. Africa Heavy Chenigca
(1999) Ltd

Syngenta East Africa Ltd

Johnson Diversity East Africa
Ltd

Elex Products Limited

Synresins Ltd

Kel Chemicals Limited

European Perfumes &
Cosmetics Ltd

Tri-Clover Industries (K)
Ltd

Kemia International Ltd

Galaxy Paints & Coating C
Ltd

pTwiga Chemical Industries

Limited

Ken Nat Ink & Chemical Ltd

Grand Paints Ltd

Vitafoam Products Limited

Magadi Soda Company Ltd

Henkel Kenya Ltd
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Food Sector

Africa Spirits Ltd

Annum Trading Company

Limited

Premier Flour Mills Ltd

Agriner Agricultural

Development Limited

Aquamist Ltd

Premier Food Industries

Limited

Bio Foods Products Limited

Capwell Industries Ltd

rufbods Ltd

Belfast Millers Ltd

Brookside Dairy Ltd

Proctor &llan (E.A.) Ltd

Bidco Oil Refineries Ltd

Candy Kenya Ltd

Promasi@i¢enya) Ltd

Breakfast Cereal Company(K
Ltd

British American Tobacco
Kenya Ltd

Ltd Cadbury Kenya Ltd

Broadway Bakery Ltd

Centrofood Industries Ltd

Coca cola East Africa Ltd

C. Czarnikow Sugar (EA) Ltd

Confec Industries (ELA)

Corn Products Kenya Ltd

Crown Foods Ltd

Cut Tobacco (K) Ltd

Deepa Industries Ltd

Del Monte Kenya Ltd East

African Breweries Ltd East

African Sea Food Ltd

Carlton Products (EA) Ltd

UDV Kenya Ltd

Chiraghya Limited

Eastern Produce Kenya Ltd

Jetlak Foods Ltd

MinieBigs (NDbi) Ltd

Unga Group Ltd

E & A Industries Ltd

Usafi Servidad

Uzuri foods Ltd

Erdemann Co. (K) Ltd

ValuePak Foats

Excel Chemical Ltd

Farmers Choice Ltd

Karirana festad

Miritini Kenya Ltd

Frigoken Ltd

Kenafric Industridsmited

Kenya Tea Development W.E. Tilley (Muthaiga) Ltd Kenya Wine Agency
Agency Limited
Kevian Kenya Ltd Highlands Canner Ltd Koba Watdrs

Super Bakery Ltd

Kwality Candies & Sweets
Ltd

Sunny Processor Ltd

Lari Dairies Alliance Ltd

Spin Knit Dairy Ltd

Lorah Distillers (K) Ltd
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Highlands Mineral Water Co.
Ltd

Mafuko Industries Ltd

Homeoil

Maniji Food Industries Ltd

Insta Products (EPZ) Ltd

Melvin Marsh International

Jambo Biscuits (K) Ltd

Mount Kenya Bottlers Ltd

@lilCompany Limited

Glacier Products Ltd

Kenblest Limited

Nairobi Bottlers Ltd

Global Allied Industries Ltd

Kenya Breweries Ltd

Nairobi Flour Mills Ltd

Global Beverages Ltd

Kenya Nut Company Ltd

NAfArt Services Ltd

Global Fresh Ltd

Kenya Sweets Ltd

Rafiki Millers Ltd

Gonas Best Ltd

Nestle Kenya Ltd

Razco Ltd

Hail & Cotton Distillers Ltd

Nicola Farms Ltd

Re-Suns Spices Limited

Al-Mahra Industries Ltd

Smash Industries Ltd

Palmhouse Dairies Ltd

Alliance One Tobacco Kenya

Ltd

Patco Industries Limited

Softa Bottling Co. Ltd

Alpha Fine Foods Ltd

Pearl Industries Ltd

Spice World Ltd

Alpine Coolers Ltd

Kenblest Limited

Nairobi Bottlers Ltd

Betatrad (K) Ltd

Kenya Breweries Ltd

Nairobi Flour Mills Ltd

Glacier Products Ltd

Kenya Nut Company Ltd

NAfpart Services Ltd

Global Allied Industries Ltd

Kenya Sweets Ltd

Rafiki Millers Ltd

Pembe Flour Mills Ltd

Wrigley Company (E.A.) Lt

—

Plastic and Rubber

Blowplast Ltd

Prestige Packaging Ltd

cbldndustries Kenya Ltd

Bobmil Industries Ltd

Hi-Plast Ltd

Prosel Ltd

Complast Industries Limited

Qplast Industries

Jamlam Industries Ltd

Blowplast Ltd

Kamba Manufacturing (1986

) Sumaria Industries Ltd

Prestige Packaging Ltd

Haco Industries Kenya Ltd

rosél Ltd

Hi-Plast Ltd

Super Manufacturers Ltd

Keci Rubber Industries

Kenpoly Manufacturers Ltd

Techpak Industries Ltd

irbliai Plastics Industries
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Kentainers Ltd

King Plastic Industries Ltd

TreatlsefTyres Ltd

Nav Plastics Limited

KingwayTyres&Automart
Ltd

Ombi Rubber

Uni-Plastcis Ltd

Wonderpac Industries Ltd

Packgdvasters Limited

L.G. Harris & Co. Ltd

ACME Containers Ltd

Plastic Electricons

Laneeb Plastics Industries Ltg

I Afro Plastics (KJ L

Raffia Bags (K) Ltd

Metro Plastics Kenya Limited

Alankar Industries! Lt

Rubber Products Ltd

Ombi Rubber Rollers Ltd

Dune Packaging Ltd

Safepak Limited

Packaging Industries Ltd

Wonderpac Industries Ltd

Wonderpac Industries Ltd

L.G. Harris & Co. Ltd

ACME Containers Ltd

Plastic Electricons

Laneeb Plastics Industries Ltg

I Afro Plastics (K L

Raffia Bags (K) Ltd

Plastics & Rubber Industries
Ltd

Elgitread (Kenya) Ltd

Sameer Africa Ltd

Polyblend Limited

Elgon Kenya Ltd

Sanpac Africa Ltd

Polyflex Industries Ltd

Elgon Kenya Ltd

SameeriédrLtd

Polythene Industries Ltd

Eslon Plastics of Kenyé L

Si

Ipack Industries Limited

Premier Industries Ltd

Five Star Industries Ltd

Fi

ve Star Industries Ltd

Central Glass Industries Ltd

General Plastics tadhi

Springbox Kenya Ltd

KarsanMurji& Company

Limited

Plastics & Rubber Industries

Polyblend Limited

Building sector

Kenbro Industries Ltd

Manson Hart Karyd

Kenya Builders & Concrete

Itd

Mombasa Cement Ltd

Ltd

KarsanMurji& company Itd

Paper sector

Bag and Envelope Converters
Ltd

5 Graphics & Allied Ltd

Associated Papers &
Stationery Ltd

Bags & Balers Manufacturers
(K) Ltd

Guaca Stationers Ltd

Autolitho Ltd
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Bag and Envelope Converters

Ltd

General Printers Limited

Paperbags Limited

Bags & Balers Manufacturers
(K) Ltd

Primex Printers Ltd

Print Exchange Ltd

Brand Printers

Ajit Clothing Factory Ltd

Paperude of Kenya Ltd

Icons Printers Ltd

Interlabels Africa Ltd

Printpak Multi Packaging
Ltd

Business Forms & Systems
Ltd

Prudential Printers Ltd

Printwell Industries Ltd

Kartasi Industries Ltd

Punchlines Ltd

Jomo Kenyé&andation

Carton Manufacturers Ltd

Cempack Ltd

Kenafric Diaries

Manufacturers Ltd

Conventual Franciscan

Friers-Kolbe Press

Kitabudtks Ltd

Chandaria Industries Limited

Creative Print House

ul &raphics Ltd

D.L. Patel Press (Kenya)

Limited

Colour Labels Ltd

Label Converters

Colour Packaging Ltd

Dodhia Packaging Limited

Modern Lithographic (K)
Ltd

Colour Print Ltd

East Africa Packaging
Industries Ltd

SIG
CombiblocObeikanKenya

Kenya Stationers Ltd

Elite Offset Ltd

Pan Afridaaper Mills
(EA) Limited

Kim-Fay East Africa Ltd

Ellams Products Ltd

Rantinting Works Ltd

Paper Converters (Kenya) Ltqg

English Press Limited

Regal Press Kenya Ltd

Textile Sector

Africa Apparels EPZ Ltd

Kenya Trading EPZ Ltd

@pers & Spinners Ltd
Storm

Image Apparels Ltd

Le-Stud Limited Metro

Stralgie Enterprises Ltd

Alltex EPZ Ltd

Kikoy Co. Ltd

Apparel ManufactuseCo.
Ltd
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FulchandManeké& Bros Ltd

Le-Stud Limited Metro

Slagf Textile & Knitwear
Mills Ltd

Alpha Knits Limited

Midco Textiles (EA) Ltd

Tarpadustries Limited

Apex Appaels (EPZ) Ltd

Mirage Fashionwear EPZ |

 fleita Estate Ltd

Baraka Apparels (EPZ) Ltd

MRC Nairobi (EPZ) Ltd

nitéd Aryan (EPZ) Ltd

Bogani Industries Ltd

Ngecha Industries Ltd

AryERZ) Ltd

Bhupco Textile Mills Limited

Premier Knitwear Ltd

Thika Cloth Mills Ltd

Blue Plus Limited

ProtexKenya (EPZ) Ltd

Vaja Maacturers Limited

Brother Shirts Factory Ltd

Riziki Manufacturers Ltd

UpanWasana (EPZ) Ltd

Embalishments Ltd

Yoohan Kenya EPZ
Company Ltd

Rolex Garments EPZ Ltd

J.AR Kenya (EPZ) Ltd

Silver Star Manufacturers L

L tYU-UN Kenya EPZ
Company Ltd

Timber Sector

Economic Housing Group Ltd

Transpaper Kenya Ltd

Wood Makers Kenya Ltd

Eldema (Kenya) Limited

Twiga Stationers & Printers
Ltd

5 Woodtex Kenya Ltd United

Furniture International Limited

Rosewood Office Systems
Ltd

Hwan Sung Industries (K)
Ltd

Shah Timber Mart Ltd

Shamco Industries Ltd

StatpadikstriesLtd

Kenya Wood Ltd

Slumberland Kenya

Limited

Newline Ltd

Timsales Ltd

Taws Limited

PG Bison Ltd

Tetra Pak Ltd

Motor Vehicle Assembly and Accessories

Auto Ancillaries Ltd

General Motor East Africa
Limited

Mutsimoto Motor Company
Ltd

VarsaniBrakelining Ltd

Impala Glass Industries Ltd

Kenya Grange Vehicle
Industries Ltd

Bhachu Industries Ltd

Megh Cushion industries L

td ipeMManufacturers Ltd

Toyota East Africa Ltd

Chui Auto Spring Industrieg
Ltd

5 Sohansons Ltd
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Kenya Vehicle Manufacturers
Limited

Labh Singh Harnam Singh
Ltd

Unifilters Kenya Ltd

Mann Manufacturing Co. Ltd

Metal and Allied

Allied Metal Services Ltd

Morris &Co. Limited

Thean Enterprise Ltd

KhetshiDharamshi&Co. Ltd

Rolling Mill Ltd

Speciaéd Engineer Co.
(EA) Ltd

Alloy Street Castings Ltd

Nails & Steel Productd L

Sandvik Kenya Ltd

Apex Ltd

Nampak Kenya Ltd

Steel Structures Limited

ASL Steel Division Ltd

Orbit Engineering Ltd

Shieffl Steel Systems Ltd

ASP Company Ltd

Napro Industries Limited

Steelmaked

East Africa Foundry Works

Rolmil Kenya Ltd

Elitedls Ltd

Alloy Street Castings Ltd

Booth Extrusions Limited

Steelwool (Africa) Ltd

Gopitech (Kenya) Ltd Heavy

City Engineering Worksl L

Welding Alloys Ltd

General Aluminum Fabricator|
Ltd

sCrystal Industries Ltd

Wire Products Limited

Gopitech (Kenya) Ltd Heavy
Engineering Ltd Insteel
Limited

Davis &Shirtliff Ltd

Viking Industries Ltd

General Aluminum Fabricator|
Ltd

sDevki Steel Mills Ltd

Warren Enterprises Ltd

Engineering Ltd Insteel
Limited

East Africa Spectre Limited

Tononoka Steel Ltd

Friendship Container
Manufactures Ltd

Kens Metal Industries Ltd

Metal Crown Limited

Pharmaceutical and Medical Equipment

Alpha Medical Manufacturers
Ltd

Madivet Products Ltd

KAM Industries Ltd

Beta Healthcare International
Limited

Biodeal Laboratories Ltd

Novelty Manufacturing Ltg

KAM Pharmacy Limited

Oss. Chemie (K)

Bulks Meditadi

Cosmos Limited

Laboratory & Allied Limited

ManhBrothers (K) Ltd
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Pharmaceutical Manufacturing
Co.

Dawa Limited

Regals Pharmaceuticals

Elys Chemical Industries

Universal Corporation
Limited

Gesto Pharmaceutical Ltd

Pharm Access Africa Ltd

GlaxoSmithkline Kenya Ltq

)

L eather Products and Footwear

Alpharama Ltd

Dogbones Ltd

Leather Industries ehia
Limited

Bata Shoe Co. (K) Ltd

C & P Shoe Industries Ltd

East Africa Tanners (K) Ltd

New Market Leather Factory
Ltd

Sour ce: Kenya Association of Manufacturers (KAM) Directory. June, 2011
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APPENDIX I11: COVER LETTER
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