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ABSTRACT

This study sought to determine the impact of cdpapipansion on service quality in petroleum
industry. This research surveyed all the oil mangetompanies involved in the importation,
storage and distribution of refined petroleum pduhrough the pipeline system, and has been

in operation for the last five years.

Primary data was collected through questionnairbElwwere distributed among the research
population. Secondary data was collected from tmapany records and reports. The collected

data was cleaned and organized for analysis.

The study results indicated that capacity expanaftects service quality in petroleum industry.

It also revealed that the current capacity is ganstd hence the service quality is low due to
unavailability of product in western Kenya loadidgpots, and limited availability of ullage due

to constrained evacuation of petroleum productsnfldOSF. It was found that capacity

expansion enhanced quality service delivery inndestry.

In this study, the results revealed that 100% lofh& oil marketers are operating below capacity
due to unavailability of enough stocks for tradthge to constraints on pipeline pumping system,
with some opting to use alternative means which expensive and risky for the sake of
servicing their market segments. All the markefeltsthat the system currently cannot meet the
demand. In addition, the marketers felt that cagamxpansion of western Kenya pipeline will

improve the service quality in western Kenya.
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CHAPTER ONE: INTRODUCTION

1.1 Background

1.1.1 Capacity Management

Slack et al (2007) define Capacity as the maxinmawel of value added activity that an
operation, or process or facility is capable ti&iaing over a period of time. Brown et al
(2000) define capacity as the potential output afystem that may be produced in a specific
time, determined by the size, scale and configomatif the systems transformational inputs.
Lovelock (1984) defines Capacity management asliigy to balance demand from customers
and the ability of the service delivery systemdtsdy the demand. Slack et al (2007) argues that
the fundamental responsiblity of operations managens to provide the capability to satisfy
current and future demand. This is possible by magcthe capacity and demand right thus

satisfying customers cost effectly.

Waters (1996) points out that there is a differelnesveen “Designed capacity”” defined as the
maximum output of a process under ideal conditiand “Effective capacity” defined as
maximum output which can be realistically expeateder normal operating conditions. Waters
(1996) further notes that effective capacity isslésan designed capacity due to set up times,
break downs and stoppages.If the effective cap&itypt managed well, then the actual output
is always lower than effective capacity. The raifcactual output to effective capacity gives a

systems capacity utilisation which is crucial inedenining a resource productivity.

Capacity management is the balancing act whichieenanagers face day to day in attempting
to match the level of demand with the availableac#ty (Armistead, 1992b). When there is a
perfect balance between the demand for the seragdsthe resources giving the capacity to
satisfy them, the services are delivered to tharetbsservice quality standards whilst still

meeting resource productivity targets. Either thermore resource capacity than is needed for
the level of demand, or demand from customers exaess of available capacity. When demand
from customers is greater than resource capad@tyjce quality is likely to suffer. On the other

hand, when there is insufficient demand, resouteesot be used productively.



Strategic capacity management enables a firm tkerw#al strategic decisions (Hill, 1995).
These Capacity decisions have a real impact oraltilgy of the organization to meet future
demands for products and services. These decigifies involve long-term commitment of
resources and the fact that, once they are implEtdenthose decisions may be difficult or
impossible to modify without incurring major cost$e drive to achieve higher productivity on

available resources has increased the importarccéharcomplexity of capacity decisions.

Because capacity decisions often involve substidimencial and other resources, it is necessary
to plan for them far in advance in line with therfs future plans (Imram ,2007).The decisions
on how much capacity to require and when to requirean affect an organisation’s
competitiveness.These capacity decision involves tifpe of equipment or facilities to be
employed in producing the product or service, houcimcapacity or equipment is needed, and

when it is needed. These decisions are often casthydifficult to modify once initiated

1.1.2 Service Quality In Petroleum Industry

Kitchroen (2004) defines Service as an identifiableangible activity that is the main objective
of transaction that serves to meet the needs obress. He views Service quality as the ability
of the organization to meet or exceed customeraapens. Parasuraman, et al (1985) described
service quality as the ability of an organizatian meet or exceed customer expectations.
Gronroos (1991) conceptualized that service qualtypeing made up of three dimensions: the
“Technical quality of the outcome”, the “Functionguality of the encounter”, and the
“Company corporate image”. Lehtinen (1982) alsccdbed service quality in three dimensions:
the “physical quality” (of products and/or serviabe “corporate quality” (the company image)

and “interactive quality” (interaction between ttmnsumer and the service organization).

Parasuranman et al. (1985, 1988) developed SERVQUAIch is the most widely used tool to
measure service quality to date. The SERVQUAL madelsures service quality on five
dimensions namely: reliability, responsivenessgitales, assurance and empathy. The model
focuses on Five Service Gaps namely: positioning, gepecification gap, delivery gap,
communication gap and perception gap. Based orSERVQUAL model, the parameters for
measuring service quality include in Kenya pipelimelude: Timeliness and quantity of
imported product stored at KOSF, Timeliness andntjty of stored product in the depots,



processing of product transfer orders, managemtestook levels and addressing of customer

complaints.

1.1.3 Service Delivery in Petroleum Industry in Kega

A Service is a time-perishable, intangible expereeperformed for a customer acting in the role
of a co producer (Fitzsimmons, 2006). Serviceskmdeeds, processes or performances without
a tangible experience (Zenithal et al, 2003). ®en@nterprises are organizations that facilitate
the production and distribution of goods, suppdlfteo firms in meeting their goals, and add

value to our personal lives (Fitzsimmons, 2006).

According to Turban et al. (2002), “Customer ses\ika series of activities designed to enhance
the level of customer satisfaction — that is, thelihg that a product or service has met the
customer expectation.” Service delivery theref@fens to the implementation of the activities or

processes aimed at meeting customer needs in by tame in the way it is needed or better than

it is needed. The service delivery process can ,ma@pass or fall below the customer

expectations. Service quality is most often relatedustomers’ perception and satisfaction. As
the old adage, “beauty is in the eye of the behbtldservice quality is in the eye of the

customer.”

According to Zeithmal et al (1996) customer hola tiypes of expectations: desired, defined as
the wished for level of performance, which is anbleof what customer believes can be and
should be and the lower level expectation termextjadte i.e. the level of service the customer
will accept in the light of certain controllable danncontrollable resource constraints. Thus the
adequate level is always less than desired service.

The Kenya pipeline company core business is thespa@rtation, storage and distribution of
refined petroleum products. The business processha@acterized with low contact but

technology intensive processes. The main servicgacts with customers in the petroleum
industry include petroleum imports & receipts ap&vu storage facility, storage depots, truck
loading & pump over’'s and stock inventory. Seruiedivery in petroleum industry is defined in

terms of the ability to deliver right volumes, rigtime and right quality at right location

(Kelemen, 1997).



The main attributes of quality service delivery KiPC entail: Timely delivery of product to
customers, Timely availability of required storagmace for imported products, availability of
products in the hinterland depots, Timely avail@&pibf truck loading gantries, product quality

certification and stock inventory management.

1.1.4 Petroleum Supply Chain In Kenya

Petroleum supply chain in Kenya can be grouped Ti@e Phasegs:irst: the importation and
storage of the refined product at the Kipevu adrage facility (KOSF) and refined petroleum
product from Kenya petroleum Refineries in ChangamWombasaSecondlythe transportation

of the product from Mombasa to hinterland depots Hmirdly, the transfer of the products from
KPC depots to marketer's depots or truck loadinfhe modes of transport available for
transporting petroleum product from Mombasa to drlanhd include: Road, Railway and
Pipeline. Pipeline mode remains the mode of chivaesporting more than 90% due to its ability
to transport in bulk, low handling cost, providersige and ensure quality of the various grades
at various depots across the country for the marlsetonvenience. This places the challenge of

proper capacity management on the company.

Fig 1l Schematic lllustration Of Petroleum Supplya®hin Kenya

KOSF Kisumu
Imported Nairobi Depot
product Terminal
into Kenya
& Eastern
Africa
\I\ Back D
loading for Eldoret
Exports Depot

Source: www.kpc.co.ke

Due to its strategic role in oil transportatione tBOOkm oil pipeline is the backbone of the

petroleum distribution in eastern and central Adridhe pipeline feeds the depots in Nairobi,
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Nakuru, Eldoret and Kisumu. Petroleum productstamesferred directly from Nairobi terminal
to the oil marketer's depots for truck loading asubsequent delivery to marketers fuelling
stations. In the western Kenya depots, truck lag@ndone within the pipeline company owned

common user truck loading gantries.

Imported products are received into the common gseernment owned Kipevu Oil Storage
Facility (KOSF) or private marketer’'s storage depat Shimanzi. Shimanzi Oil Jetty (SOT)
handles Product for both local and transit, throlggiding into trucks and wagons at marketers
depots. The product imported through pipeline imgerary stored at KOSF depot before
pumping into mainline. Sanga (2008) notes thatitteeconnecting Shimanzi and Kipevu depots,
commissioned in March 2008 will enhance product emoent flexibility in distribution and

storage.

The limited storage capacity at KOSF and mainlinemping flow rate has impacted negatively
on evacuating product from KOSF into mainline. Thasults in ship delaying in the high seas
and incurring high demurrage charges. In an eftoralleviate the problem, the ministry of

energy acted to expand the storage capacity of n@gowhite oils, Sambu (2008). The

underutilized storage capacity at the Kenya patiroleefineries (KPRL) was incorporated into

the existing storage capacity at Kipevu storagditiacthe capacity integration will enhance

Smooth docking of the ships in Mombasa and speetyharge which should help the importers
eliminate the penalties charged by ship-ownergHertime they are kept waiting at the port as
well as cut storage costs and pass orb#resfits to the consumer.

The western line is currently over constrained byndnd for products for export to great lakes
region. Wahome (2006) observes that Poor reinvedtnyy the government parastatal
culminated in a growing demand that was not matdiyeelxpanded capacity either at its Kipevu
Oil Storage Facility (KOSF), the upcountry depoisl gipeline itself.To mitigate against the

capacity constraint in the short term, the Kenyaegoment has allowed transportation of
products from Mombasa to Rwanda and Uganda by toadake up for the short fall. The two

countries predominantly uplift their supplies fr@tdoret terminal which sometimes runs out of

supplies taking time before replenishment from riaén



To streamline procurement and importation of whoiks in the country, the government
introduced the Open Tender System popularly redetceas OTS (Sambu, 2009). The logic
behind OTS is that it enables Kenya to procureop&im at better prices due to economies of
scale. OTS supply system is supposed to offer @wdxeh cheaper products because the tender is
awarded to the bidder with the lowest freight anehgium rates. Under OTS, any oil company
registered in Kenya can bid to supply the markeh wrude oil or refined products. The system

evolved following deregulation of the local energgrket in 1994.

To improve the supply of premium motor spirit iretbountry, the Energy ministry decreased
KPRL quota from 70 % to 50%, with the extra voluprecured through the open tender system
(Akolo, 2009). To expand the storage capacity gianed products, the ministry has integrated
the spare storage capacity available at KPRL toatredlable storage capacity at KOSF and
counted as part of ullage available. This is méameduce demurrage and handling costs at the

jetty due to partial discharges at the Kipevu j€Bgnelwa, 2004).

As a way of solving the problem of shortage ot&lgic stocks in the country, Energy ministry
published the petroleum stock regulations 2008 @gdl Notice No. 43 that described the
strategic national stocks as comprising petrolpgene, diesel and LPG. (Senelwa, 2008). The
strategic stock shall be procured by National Qifgoration of Kenya (NOCK) and stored by
Kenya Pipeline Company. In case of consumption @wetown, it shall be replenished

according to its optimal level,"

1.1.5 Capacity Planning At Kenya Pipeline Company

Strategic planning at Kenya pipeline for capacitpi@acement consisted of Three phases:

Phase |.: Recognition of the existing capacity camsts, and thus assessing the available
possible options for alleviating the capacity coast in both the short and long term. This is
achieved by analyzing the throughput of the exgstiacility against the prevailing market
demand. The planning section is responsible forymay out projections of demand which is
matched to the available supply capacity. A capaminstraint exists where demand outstrips

the supply.



Phase II: Adoption of a capacity enhancement gjyad¢ corporate level, aimed at expanding the
current capacity to facilitate handling of more gwot within a shorter time and allow
operational flexibility. The planning section pregs a management paper for discussion in the
top management detailing the current situation, lizapons to the company and proposed

corrective measures to alleviate the problem.

Phase IlI: Planning for the actual implementatiérihe enhancement strategy in phases with a
view of realizing the vision of providing a worldass service in transportation and distribution
of refined oils in the region. Once the proposalaproved, the management provides a
budgetary allocation and delegates to projectsigedo initiate the process of capacity
expansion. This results in actualization of theacity expansion by working towards expanding

the capacities of various sub units in the entinrmping, storage and distribution system.

Strategic capacity planning at Kenya pipeline hasita objective, to determine the overall
capacity level of capital-intensive resources —+agje capacity, pumping capacity, equipment
requirements, and overall labor force size thatt bmgoports the company’s long-range
competitive strategy. The main parameters in gipéline capacity are: storage space available
at the storage resevoir and transfer depots, purffow rates, delivery flow rates, capability to
handle more than product. The table below summnsatise kind of capacity, where required and

its implications.

Table 1.1 Capacity Areas In Petroleum Supply Claikenya

Location Activity Capacity Implication Remarks
required
Capacity to Ability to store enough Enough product for
store imported | product trading by marketers
product
Reciept of
imported product | Pumping Ability to discharge Minimum time at Jetty
KOSF Capacity from | product quickly reducing demurrage
ship to KOSF
Delivery of Pumping Capacity to supply enough Enough product for
product to capacity to product to pump station | pumping into mainline
mainline mainline




Intermediate
pumping stations

Boosting pressure
of pumped product

Pumping
capacity from
one station to
next

Sustain higher flow rates

Delivery of demanded
product volumes to
Nairobi terminal

Reciept of product| Storage Reciept of enough product Delivery of requested
from pipeline capacity for distribution to OMC’s | volumes to customers
o _ Storage of Storage Storage of enough product Delivery of requested
Nairobi Terminal | yeceived product | capacity for timely delivery to grades & volumes to
customers customers
Transfer of Pumping Time to transfer products Delivery of enough
product to olil capacity product on time
marketters
Transfer of Pumping Volume and Time to Delivery of enough
product to Western capacity transfer products product on time
Kenya pipeline
Reciept of product| Storage Reciept of demanded Delivery of requested
from pipeline capacity product for distribution to | volumes to customers
OMC'’s
Storage of reciept | Storage Capacity to store enough | Time and place utility of
product capacity product to meet customer’sthe transported and store
demand on time for all product
demanded grades
Capacity to deliver enough Timely and total delivery
Western Kenya
depots (Nak . . product through the of requested volumes
Iedpo s (Nakuru, | Truck loading Loading gantries to meet customers
Eldoret & volume capacity demand on time
Kisumu)
Truck loading time| Duration of Time taken to deliver Timely and total delivery
loading requested product on the | of requested volumes
loading gantries
Customer care Product stock Capacity to Timely communication Smooth loading and
centre (Nairobi control respond to product storage
Terminal) customer

queries on time
and
satisfactorily

Accuracy of information

Source: www.kpc.co.ke



According to Wahome (2006) statistics from PIEAg tdemand for white oils has risen

exponentially resulting in demand for petroleumduats to rise at an annual rate of 5.8 %
against a static supply network .The throughputihaseased from 0.9milion litres in 1978 to

3.6million litres in 2007. The deregulation of ghetroleum sector coupled with the rising growth
in demand for refined petroleum products has coetinto create challenges for the company in
adjusting installed capacity in consistent with dech The rising demand for petroleum

products in western Kenya and beyond have stretitteetlairobi — western Kenya line capacity

beyond limit thus rendering it incapable of meetiggnand.

To de-bottleneck the petroleum supply chain comisaKPC in 2005 pointed out that the
company needed to embark on various capacity expapsojects by constructing more tanks at
KOSF, Kisumu and Eldoret, installation of more pumgpstations and upgrade of control
systems to enhance storage and pumping capaciserie the customers better. Strategic
capacity planning in the petroleum transportatiod distribution aims at expanding the supply
system in line with increasing demand. Supply systapacity expansion entails improvement

on the pumping capacity, storage and distributepecity.

To monitor the demand trends at the company, thanahg department monitors the system
performance against demand to ascertain whethesybieem output meets demand. Future
demand is obtained by applying appropriate for@wgstechniques to prorate on the future
demand. The planning section analyses demand lwehawl provide budgetary allocation based
on the timing of the capacity expansion projecisimg is critical in high investment capacity
projects as delays may result in lost market shatebusiness where as early investment results

in tied up resources with less payback.
1.2 Statement of the Problem

Research by Kelemen(1997), a petroleum refiningedgxjm Hungary concluded that the
successful companies of the future in the petrolendustry will be those who operate
according to the demand pull model, simply fulfiyi the objective: ‘the right product, the right
guantity, at the right time, safely in the righage, at the right price. KPC customers have
frequently complained of product outages in westéemya depots, long durations taken to

ascertain stock levels, , communication bureauesagiithin the company structure, time spent



on gueues waiting to load, rationed product trassénd delayed product arrival at delivery

points.

Empirical evidence confirms that capacity expansiercritical in service supply chain in
petroleum industry. The longhorn pipeline in UKneased its pumping capacity by constructing
four additional pumping stations and upgradingekisting stations to handle higher flow rates.
The enhancement included Upgrade of the existatipsis, construction of Four (4) Stations and
two more additional truck loading lanfRipeline & Gas journal, May 2008 pg 10jhis was in
response to the increased shipping demand and timgrleonditions. The expansion increased
the pipeline capacity from 72,000 bpd to 125,0000@te firm is now delivering service to its
customers satisfactorily according to their generahager, commercial services. This is through
reduced pumping duration, customers spending velgtishorter time in the gantry area and

more product storage availability.

Caspian Pipeline in Kazakhstan doubled its capabityconstructing Ten (10) additional
pumping stations and six new tanks erected inviitle the firm’s vision of doubling the system
capability. This was in line with the company visiof moving higher quantities of the refined

product to the midstream market to feed the emgrgiarkets in Afghanistan (Nathan, 2008).

Evidence from the service sector confirms thattegia capacity planning improves on the
service delivery. After experiencing capacity coaisits leading to turning customers away,
Shouldice Hospital in Northern Canada increaseddte capacity from 36 to 89 and expanded
the surgical wards to improve the capacity to hardhigher number of patients within a shorter
time (Aquilano R.B, et al , 2005). This resultecbigtter service delivery to customers due to its

ability to provide its patients with a quick, qugland low cost surgery.

As a way of handling excess demand for educatioKenya, many public universities have

opened campuses and introduced evening and pastdourses to accommodate the soaring
number of those seeking education (Chacha, 20@futther notes that the current capacity
cannot even meet the demand for higher educatighdyegular students alone hence the need
for the public and private universities to be inatiwe and introduce programmes to make more

competitive.
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Kenya Airport Authority is also expanding both Joenyatta and Kisumu airports to facilitate
handling of higher planes for both passenger angocMarsh (2007) quotes the Kenya airports
authority managing director (MD) as saying that AlKWas currently handling 4 million
passengers against the designed capacity of 2iémilhe MD further noted that the increased
passenger volume had compromised on the servidyquathe airport. The capacity expansion

thus was to facilitate flexible flight times, hamdj of more passengers and cargo.

As a result of the customer complaints, the Kenpa&lmjme company implemented a number of
capacity expansion measures with a view of adjgste supply capability to match the demand
(Njoka, 2006). This has been through improving e tapability to transport, store and
distribute more products at the customers requi@ldmes, grades, place and time. Njoka
further notes that with the new capacity the Kepieeline company will be able to build stocks
in the storage depots ensure faster ship disclerf®©SF, Shorten mainline transfer durations,
faster transfer of material from KPC to trucks amdrketers depots, full transfer of requested

volumes, provide assurance of product availabdlitg create a good working relationship.

From the evidence gathered from the cases higklighbove, it is not guaranteed that capacity
expansion automatically leads to better serviceveisl. This research will seek to find out

whether capacity expansion in petroleum supplyrchaproves service delivery to customers?
1.3  Objectives of the Study

The objectives of this research were: -

I.  To establish the strategic capacity expansion pextdopted by Kenya pipeline
ii. To establish the impact of the capacity expansiorservice quality in the petroleum

industry.
1.4  Importance Of The Study

I.  Help in identifying the service gaps in petroleuansportation and distribution and help
in service quality improvement through closinglodde gaps.
ii.  Help the Kenya pipeline company in responding eodtstomer service issues as a result

of less capacity.
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iii.  Help in providing basic knowledge for further resdain the relationship between

capacity expansion and service delivery in serindestry.

15 Scope of the study

The scope of this study will be limited to the impaf capacity expansion in petroleum industry
to service quality. The study will seek to estdblise relationship between capacity expansion

and the service quality in petroleum storage, partation and distribution.

12



CHAPTER TWO: LITERATURE REVIEW

2.1 Introduction

Capacity of a service firm is "the highest quantifyoutput possible in a given time period with
a predefined level of staffing, facilities and gqumuent" (Lovelock, 1992,). Capacity amongst
service firms has one commonality. For each dagreice is not put to profitable use, it cannot
be saved (Bateson, 1977; Thomas, 1978) as citeldrdnyn et al (2000). This perishability
suggests a need for careful planning and managememile capacity due to slack demand, as
well as turning away customers due to insufficiespacity, are serious problems critical to the

success of many service firms (Harris et al, 1995).

The task of capacity management is to try to baabetween too much or less resource
utilization, within the constraints of the networksd facilities of the operation. Capacity
management is therefore concerned with puttingaa ph place that makes the best use of
resources, given the forecasted or expected defoaisérvices (Sasser 1976). Armistead (1993)
observes that there is an interaction between dgpa@nagement, quality management, and
resources productivity or efficiency managementowhs at the heart of the planning and control

process for operations management in services.

The ability to change capacity to cope with changesiemand determines the degree of
flexibility of the capacity (Slack, 1987). The kesgues in this is range and response, how far the
capacity can be altered, effect of changing capacdst of changing capacity, ease of changing
capacity. Managers are concerned with ensuringsiatice process has sufficient resources to
deal with anticipated levels of customer demanduch a way that the quality of service meets
pre- set targets in the most cost — effective marnrtas is a delicate balancing act because both

underutilized and over stretched resources candaelvhntageous.
2.2  Capacity Management Strategies

There are two short term capacity strategies namelgvel and chase demand management

strategies.
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2.2.1 Level Capacity Strategy

The level capacity strategy is a medium term cdpawsanagement that attempts to keep output
from an operation or its capacity constant, irre§ge of demand (Slack et al., 2007). The prime
objective of this strategy is to maximize utilizatiof expensive fixed resources. This strategy
aims at varying demand by altering the prices amice levels to maximize on capacity
utilization for fixed capacity (Sasser, 1976). Ttmtegy is widely applicable in the airline and

hotel industry.

The strategy involves marketing mix strategies hift lemand patterns according to capacity
availability. The level strategy is applicable wihggmand is visible and the service provider can
divert customer demand at a time of excess demanthé capacity available (Armistead &
Clark 1994). When demand is low, strategies suchdidi®rential pricing, promotional

approaches, off peak discounts, value added paskageincentives to create demand.

Level capacity strategy is not effective in thevgar operation due to low levels of utilization.
At excess demand, there is the likelihood of custoservice levels falling, unnecessary queues
and low profit margins (slack et al, 2007). Thieasgtgy is applied in the loading terminals in
Eldoret, Kisumu and Nakuru where by truck loadiagektended to Saturdays and Sundays to
ease congestation of trucks in the stations. Theega also attained by extended loading hours

against the normal loading hours of 0800hours @hdurs.
2.2.2 Chase Capacity Strategy

Chase capacity plan is a medium term capacity neanagt that attempts to adjust output and/or
capacity to reflect fluctuations in demand (sla2807).This strategy is usually adopted by high
volume consumer services, since a major aspetteaf competitive strategy is the provision of
ready and rapid access to service. Capacity caadhested through flexible staffing policies,
customer involvement in the process such as selfcgein hotels, contracting out some service

during high demand, maintenance of equipment duowgdemand.

Clark & Armistead (1994) noted that this strategyplees when customers feel an immediate

need to get involved in the process and want tadaw@iting for the service. Chase capacity
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strategy in Kenya Pipeline Company is applied & ¢bnversion of tanks to store other grades

with more demand. This helps in keeping pace vhiehdemand of products.
2.3  Capacity management strategies in services

Service capacity is defined as the maximum levelatfie added activity over a period of time
that the service process can consistently achiaderunormal operating conditions (slack et al,
2004). In service operations, capacity planninthes process of matching the system supply to
the system demand. Therefore, managing Capacsgririces to match supply and demand has a
direct influence on the ability of the service glely system to achieve service quality and
resource productivity targets. Slack (2007) viewapacity planning and control as the task of
setting effective capacity of the operation so the&n respond to the demands placed upon it.

Selecting capacity often indirectly determines ldweel of service that is provided. Hert (1993),

cited by brown (2003) argues that a superior sergitategy requires a greater investment in
capacity in the form of more employees, largerlitaées or just a faster processing speed, all
translate into higher service levels. The resulh@e ability to provide customer service and a

greater reliability when demand is uncertain.

Cousins (1994) points out that Capacity managenrergervices involves certain trade-offs
between the objectives of profit maximization apemtional cost efficiency. The key challenge
in service capacity is perishability, thus, if arvdee is not rendered on time, revenue is
immediately lost and cannot be recouped. Matchimeyability of the operation to provide the
services to the expected volume of business @laeging full occupancy levels) must take into
account all the costs of providing service and whmrssible, match these costs with the volume

of business.

Donaghy et al (1995) researching on capacity manage on hotel industry found that the
critical challenge in hotel service is the perishigbof the service. A critical element therefore
for hotel capacity is to make the most efficieng o$ the operation's capacity to satisfy the needs
of owners without disrupting customer service gyalHarris (1989) argues that the hotel
managers can control the work and ensure utilinatifoexisting capacity and maximize revenue
by using various means to control the work and ematilization of facilities, thus ensuring both

resource productivity and customer satisfaction.
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Sasser (1976) identified two strategies for mamagiapacity in service industries: the chase-
demand strategy and level-capacity strategy. Urdstrategy of chase-demand, capacity is
adjusted in relation to demand fluctuations. Cagacan be adjusted through use of flexible
staffing policies, which adjust the supply of labauring off-peak and low-demand periods.
Another example may be the cross-Skilling of empbsy to facilitate peaks and troughs in
business at certain times of day or week (Loveld€&88). Other Chase-demand strategies may
include the contracting-out of certain servicesha service delivery. This benefits the service
provider, due to the cost burdens being passedoocomtracting companies during volatile
demand periods (Sasser, 1976). Employee Capacitypedlexibly adjusted in some firms like
hotels, with contracted services in non core amad as laundry, maintenance, accounting,

security, information technology, marketing, anelaciing.

Sasser (1976) notes that level-capacity strategresused where the influence of demand
minimizes the need to change capacity. This inothe use of marketing-mix strategies to shift
demand patterns according to available room suppby. example, promotional strategies,
special discounts and pricing strategies and aptepdistribution strategies. These level-
capacity strategies are applicable when demandoi® misible and the service provider can
divert customer demand at a time of excess demanthé capacity available (Armistead and
Clark, 1994). Where demand is slow, other levelac#ty strategies may be considered. For
example, differential pricing schemes are one efrttost common techniques used to attempt to
divert demand from peak to off-peak periods. Soxengles of the techniques include: Off-
peak discounts, value-added packages and weekea#-brcentives by hotels with a view of

optimizing on resource utilization.

A commonly applied concept in service capacity nganaent is yield management. Kimes
(1989) define Yield Management as the processlotaing the right inventory unit to the right
customer at the right time and for the right pritteguides the decision of how to allocate
undifferentiated units to limited capacity and t@iable demand in a way to maximize profit or
revenue.” The concept of yield management has adepted from principles used in the airline
industry where similar problems are faced with c#fiyaand demand imbalances, the
perishability of inventories and customer charasties (Smith, et al, 1992). In practice, altered

demand is anticipated and an appropriate numbeoarhs in hotels are offered at the higher
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rates. At certain times, rates are opened or clésesdale depending on the lead-time and level
of demand for the product. In yield management,ue of price is dominant in helping service

provider to influence demand thus effectively opzimg on resources.

According to Relihan (1989) and Kimes (1989), thestbknown applications of vyield

management are appropriate where capacity is famd when excess demand exists. Yield
management can also be useful when supply excesdarmdl as demand forecasting is a crucial
element that enables a service provider to plaamdivance for days of low demand. It can also
help sales and marketing departments identify dppaies for new products to appeal to a wide
range of market segments, resulting in the abtlityforecast demand from different market

segments at different periods of time.

Gaynor, 1995, Keeler, 1996 researching on capatiGermany hospitals found concluded that
Successful capacity management in hospital reqtivedlexibility to handle sudden surge in
demand. He further points out that Hospital cagdsita complex mix of assets (buildings space,
equipment), man power and medical equipment foraippey theatres and intensive care units.
Effective capacity utilization therefore resultsrft maximizing productivity of each parameter.

Horman (1998) observed that flexible capacity corfnesy having multi-skilled resources and
having them supplied in sufficient quantities to &ele move between functions, absorbing
demand fluctuations, while ensuring that systenratpen is sustained. In lean manufacturing,
when the system is not operating at full capaggrsonnel may operate the production line,
assist other teams on off duty, perform machinergintenance, research and develop

improvements.

2.4  Strategic Capacity Management

Capacity expansion is the process of adding neiitiae of similar types over time to meet a
rising demand for their services (Ryan et al, 20@23anning for the expansion of capacity is of
vital importance in many applications within themagacturing and service sectors. Ryan, et al
(2002) further notes Capacity expansion planningssts of determining future expansion
times, sizes, locations and types of facilitieghie face of uncertain demand forecasts, costs, and

completion times.
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According to Inman (2007), capacity planning redgpeimarily to strategic issues involving the
firm's major production facilities. Inman furtheotes that Long-term capacity planning evolves
when short-term changes in capacity are insufficiEor example, if the firm's addition of an
extra shift to its current shift plan still doestrroduce enough output, and subcontracting
arrangements cannot be made, one feasible altegnatito add capital equipment and modify
the layout of the plant as a long-term actionsndty even be desirable to add additional plant

space or to construct a new facility.

Waters (2005) notes that Strategic capacity planmeeds to address the issues: timing of
capacity changes, amount of capacity to be addkd. decision on whether to go for early

expansion will depend on: availability of certaientand, low cost of spare capacity, high cost of
unmet demand and variable efficiency. The pushatelew large expansions include: capacity
cushion required, fewer disruptions, low cost peit of expansion, earlier economics of scale,

potential to stimulate more demand.

Rajagopalan et al (2001) found that inventory managnt policies have considerable effects on
capacity expansion decisions especially in caseevtiemand is growing rapidly and the firm
periodically needs to add machine capacity. Thegist the trade-off between using excess
capacity to build inventory and hence postponer&uttapacity acquisition to using the excess

capacity to increase changeovers and reduce kg.siz

Hsu (2002) addressed a capacity expansion problewirg incremental demand to remain

unsatisfied by in-house capacity and use tempara@pwcity such as leasing or outsourcing. Such
a decision is preferred especially in the case aspeculative motive e.g. a firm may delay

acquisition of certain technology, which is expédcte be cheaper in the near future. The
objective of his model was to minimize the totafasition, holding and operating costs

associated with all capacity expansion incurred multi-period planning horizon.

Gaimon et al (2003) describe the primary tradewoffapacity expansion as “the total cost over
all expansions is reduced through a small numb&argé-sized expansions (economies of scale),
whereas the costs associated with deviating fromatel are reduced through a large number of
small-sized expansions”. They studied the relatigndetween the lead time for capacity

expansion and the size of the expansion and alsstigated the effects of learning from prior
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design and implementation on this lead time. THey&d that a lead time reduction generates
benefits, which may exceed the cost savings froon@mies of scale. A firm thus is able to

invest optimally in a larger number of smaller-sizxpansions.

The argument by Gaimon et al. 2003 builds on threearch work of Nickel (1977) who
considered capacity expansion model including lemdes for adding capacity. Nickell
formulated a model with an uncertain future chamggemand which showed that the existence
of a fixed lead time for adding new capacity woaélise a firm to introduce a capacity increase

earlier. He also showed that a longer lead timelte# earlier anticipation of demand increases.

Ryan (2004) emphasizes the risk of capacity shestatyring lead time for adding capacity in
environments with demand uncertainty and an obbga provide a specified level of service.
She concluded that expansion is needed even jprédsence of Excess capacity to make up for a
growing demand. Chakravarty (2005) proposed a mtmleptimize plant investment decisions
for Capacity expansion while ensuring that the plamestment overhead is optimally absorbed
by products produced from that plant. The modekmars the effect of labor cost, transportation
cost, demand and import tariff on production quaedj investment and overhead absorption
pattern. The concept of productivity differencesamsEn countries is modeled and the result is a

profile of investment allocation to different plamwith a fixed total investment budget.

Melo et al. (2005) proposed a mathematical modefragnework to address many practical
aspects of manufacturing network design simultaggourhese include dynamic planning
horizon, distribution, supply of materials, invemnto facility configurations, availability of
capital for investments and storage limitationseytaddress strategic issues of relocation of
capacity, capacity additions in present and newitias and link the issue of capacity expansion

to overall supply chain strategy of a firm.
2.5 Supply Chain in Petroleum Industry

Chopra et al (2004) conceptualizes a supply charoasisting of all parties involved, directly or
indirectly, in fulfilling a customer request. Tkapply chain not only includes the manufacturer
and suppliers, but also transporters, warehous&s|ars, and customers themselves. Within an

organization, supply chain includes all functiamgolved in receiving, processing and filling a
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customer request. These functions include, butnatelimited to, new product development,

Marketing, Operations, Distribution, Finance, andstomer service.

Supply chain management (SCM) can be defined asctmdiguration, coordination and
continuous improvement of sequentially organizedrapons in different geographical locations
and within varying timescales (Kelemen, 2008). GQoal of supply chain management is to
provide optimum customer service whilst obtain lesthpossible prices and lowest possible
costs. This is critical in oil industry where byngpetition is rampant hence reducing the game to
the capability to get petroleum products at thétrigplume at the right place. Magretta (1998)
noted that supply chain has emerged as a majocesafircompetitive advantage and an avenue

for value addition.

From the definition of supply chain by Kelemencdin be noted that the Petroleum supply chain
basically entails the value addition as a resulinoting the product from one point to the other
on time. The key factors in ensuring quality sesvidelivery in the chain is the ability to
transport the right volumes, store enough volunrek teansfer them to the customers on time
and in the right quality. This calls for effectidemand chain management to match with supply

chain capability.

According to Wachira (2008), an oil pipeline istjyrt of the petroleum supply chain in and
addressing pipeline capacity resolves only parthef total system problems. The petroleum
supply chain is affected by the product entry issue. Tanker dockage at the port, imports
receipt storage capacity, refining efficiency amdduct delivery from the pipeline system that

all need to be analyzed and acted on for adequatgfficiency.

Cavinato et al. (2002), argues that the objectivevery supply chain, including the global olil
industry, is to maximize the overall value genadat€éhe value[to an organization, or to a
nation] a supply chain generates is the differdret@een what the final product is worth to the
customer, and the effort the supply chain expendslling the customer’s request. For most
commercial supply chains, valwgll be strongly correlated with supply chain ptability, the
difference between the revenue generated from tiséomer and the overall cost across the

supply chain (Chopra et al, 2003).
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According to Kelemen (2008), The end consumer i pletroleum supply chain is supplied
through the coordinated activities of the whole@yhain, starting from crude oil exploration
and production deliveries through thousand kilomsefgpeline or in oil tankers, to very capital
intensive and complex refineries, to final marké&tgiroducts, to distribution by pipeline, ship,
railcar, barge or road tanker to the end user.oRetm supply chain unlike the other supply
chains is demand driven i.e. the demand pulls tbeement of the material from the refinery to

the end consumer.

According to Vollmann et al (1998) Demand Chain Mgement (DCM) starts with the

customers, working backward through the entire rghta the suppliers of the supplier. Hence,
everything that is moved, handled or produced shadéally be in response to a known
customer requirement. Baker (2003) stresses thatgrag a demand chain is fundamentally
different from managing a supply chain. It requiteming the supply chain on its head, and
taking the consumer as the starting point, rathan tits final destination. From the work of
Vollman et al. (1998), the description of the dethahain accurately fits the description of the
petroleum transportation and distribution in Kenyide observation by baker (2003) that
demand chain inverts the supply chain is correctife petroleum industry. Planning begins by
forecasting on the market demand for the next threeths and working backwards to the initial

point of supply chain to work out the supply logist

Jenkins (1998), notes that the logistical netwarkhe petroleum industry is highly inflexible,
which arises from the production capabilities a# ttrude oil suppliers, long transportation lead
times, and the limitations to the mode of transgtaoh, which presents a challenge at every pint.
Similarly, the supply chain network comprises ob sstages which present challenges to the
planning logistics. The material to be transpowdesl purchased and shipped into the country by
the oil marketers.

To ensure stability in the petroleum supply, tlemdnd chain is integrated into the supply
process to ensure value creation and service dglivccording to Lang beer et al (2001),

Demand chain management helps to improve orgaoimtiprocesses by advancing the
coordination of supply chain and demand drivenvdas such as consumer demand analysis or

the selection of markets which best meet orgaminatcapabilities.
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The downstream segment is the most pronounced en pitroleum supply chain .It is

characterized by stiff competition, value additeomd service benefits geared towards attracting
and retaining customers. The segment is stronginded to differentiate the services of one
marketer from the others. Market share acquisitmal penetration is attained through the
aggressive marketing by the oil marketers. The dtweam sector is deregulated with the

marketers owning truck loading facilities and firgl stations across the country.

Sahu (2005) cited by Chima (2007) notes that supp@ins are transforming to demand chains.
Most supply chain projects in the past have focusgernally on reducing operating costs
through inventory reductions, better transportatiglanning, lower transaction costs, and
improved supplier management. However, industrgilegga companies are transforming their
supply chains externally to be demand-driven wite key objectives to grow revenue and

profits.

According to chima (2007), all significant and innfamt operations in the oil and gas industry
are planned in advance. Thus, the whole processrganized and fine-tuned into a high
performance money making machine. The goal of sugphin management is to provide
maximum customer service at the lowest possiblé €igma further notes that there is a need
to ensure that each company or operator alongupglyschain can respond quickly to the exact
material needs of its customers, protect itselimfrproblems with suppliers and buffer its

operations from the demand and supply uncertairiices.

2.6 Impact Of Strategic Capacity Management On Serge Delivery

Strategic capacity planning is a process of aligrirganizations capacity requirements with the
company vision and strategic business directiomvR(2004) cited by Brown (2007) points out

that both profit and non profit organizations ameusing on services with the customers as the
starting point. This is from the realization thatatity and satisfaction emanates from the

customer.

Empirical evidence from research capacity manageénmeiotels indicates a strong relation
between strategic capacity planning and servicdityuéccording toPattern (1998); Pownall
(1996) the demand/ supply imbalance in the hoteaciy affects the productivity. In periods of
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low demand and strong competitive pressures, hoéglagers are faced with the challenge of
balancing customer demand against available rogracity to cover the relatively high fixed

costs in hotel properties, at the same time a®urtly operational efficiency.

In periods of high demand, hotel managers are fag#ddthe constant challenge of balancing
customer demand against a limited room capacitgrawvide quality service, meet or exceed
customer expectations. To cover up for low demandst hotels schedule their equipment
maintenance and upgrade during the low season.€nsgres all the equipments are available
for utilization during high season to maintain aéliity of the service delivery systems. To
maximize on staff, most of the staff are releasegrbceed on leave while the temporary staff

are laid off.

Capacity represents firm’s capabilities. Greatgracéty implies a greater capability to supply
service quality. Capacity allows a firm to delial the aspects of service quality (Parasuraman,
et al, 1985), it is realized. Capacity stratedneréfore, directly impacts service strategy. For
example, capacity can be increased by the numbesenfers. As the number of server's
increases, customers may enjoy shorter waitingstimethe service queue or benefit from a
higher probability of service. With greater capgcihere is also a higher capability of providing
each customer with more service. Increasing capabierefore, actually improves the quality of
the service output. Capacity should be directlgtesl to customer satisfaction (Anderson 1995)
cited by Brown (2007).

In many service industries, superior service raesfiiom higher capacity. In retailing, for
example, increasing the number of trained floor leyges helps customers find assistance more
quickly. In medical services, increasing the numifegmployees can decrease waiting times and
allow health-care workers to spend more time witiche patient. In the airline industry,
increasing the number of flights might allow paggs to choose more convenient flight times.
For many home repair services, having more empkiezeases the probability the home repair
provider can make a repair on the same day thatusimer calls. From the research conducted,

that customer satisfaction (Anderson, et al, 199497), is directly related to available capacity.

Strategic Capacity management in retail sector lueg balancing the customer and servers.

Adequate servers ensures customer receive timehcegeeliminates queues, ensures customers
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are assisted to locate the items faster, get paliged attention. This improves the
responsiveness of the service attendants hencdifdgpdbe service delivery level&ffective

manpower planning involves matching available magyao demand patterns, e.g. granting off
duty to serves on low demand seasons and recalting floor staff to server counters during

high seasons.

Strategic expansion in hospitals involves propdarm@ang of the service delivery side i.e. the
equipments, doctors, buildings and bed capacitheademand i.e the patients. Proper matching
provides enhances service reliability, reduces imgittime, improves on the resource
productivity resulting in higher profits (Gaynor 9% Keeler 1996). Patients will receive better
attention from doctors, hospital equipment willdoeequately used and customers will wait for a

shorter duration before the service.

According to Kelly (2007), Capacity planning thréugirport expansion results in more
passenger & cargo handling which boosts revenuerggaon and ensures proper utilization of
capacity. The hiring of more staff ensures fast@mdting of cargo reducing customer waiting
duration. Larger airports facilitates a higher krexncy of flights which provides flexibility in
customer selection of flights. Proper capacity plag guarantees service assurance, reliability
and flexibility. Kelly further notes that an airpdhat operates at nearly fully capacity is likady
experience disruptions to service delivery causla@ys or compromise on quality which can
adversely affect an airports competitive position.

Sambu (2009) in an interview with KPC Coast regm@ad of operations observes that, proper
capacity planning in petroleum industry improves #hip discharge at the jetty, improves the
pumping capacity which affects the ability to starel distribute petroleum products hinterland.
Availability of product reserves in every termiretables flexible product transfer in terms of
grade and volume flexibility. The building of steckn turn facilitates timely maintenance of

equipment which enhances the pumping and distahigystem reliability.

Empirical evidence from the available literatur@ye that strategic capacity planning directly
influences service quality especially in a demandeth scenario. Faurice (2008) , the Lanseria
international airport manager notes that dueutgesin demand, the airport was prompted to

embark on a series of capacity expansion projeetant to expand the runway, parking bay,
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enhance service and landing, accommodating moreegplaf different sizes at different

frequencies. This improves on the service delivevels to the customers.

2.7 Measuring Service Quality In Petroleum Supply Gain

Service quality as conceptualized by Parasurama €t988) is the comparison of consumer
expectations with actual performance on several #i@yensions. Service quality has been

described as what users feel a service shouldrritthe would offer (MacKay et al, 1990)

Service quality has been described as a form ibfidgt, related but not equivalent to satisfaction,
which results from the comparison of expectatioith werformance (Parasuraman et al, 1988).
Service quality involves a comparison of expectaiwith performance: it is a measure of how
well the service level delivered matches customgreetations on a consistent basis. Service
guality has been conceptualized as a function olgmer expectations towards the service

situation and process, and of the output qualiey therceived themselves to have received.

Ruow (2004) cited by Brown (2007) proposes thatgbevice quality and service supply can
only be managed and improved if there is a thordugtwledge of the fit between the supply
and demand of facility services, and a thorougheustdnding of the facility process. A control
structure to monitor the service quality in ternfist® efficiency and effectiveness generates the
necessary information. This information can be usedontrol, manage, guide and improve the
service process. An understanding of service quphbvides managers with insights into their
users that can help inform budgetary, staffing prajram related decisions (Veldkamp, 1995).

This ensures efficient service delivery systemsi$ed towards customer satisfaction.

The ultimate goal of service quality measurementoisassist managers in ensuring service
quality and customer satisfaction (Webster, 1988asurement is a necessary step towards
devising any action plan. However, because oflitsigeness and indistinctness, explication and
measurement of quality also present problems fgarchers, who often bypass definitions and
use uni-dimensional self-report measures to caphe&eoncept.

Parasuramaret al. (1988) identify five dimensions of service qualitiReliability: ability to
perform the promised service dependably and aalyrat Assurance: knowledge and courtesy

of employees and their ability to convey trust aotfidence. Responsiveness: willingness to
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help customers and provide prompt service; Tangildtaff, physical facilities, equipment, and

appearance of personnel; Empathy: caring, indiVizes attention.

Parasuraman Five dimension model fits well in thevise quality analysis in the petroleum
distribution. Parasuraman (1990) defines reliabiéis ability to perform the promised service
dependably and accurately. Pipeline Customers wexgeéct a pumping system that is reliable
in transporting their products to their point ofngenience without failure. Any inability to
transport the product to the customer’s expectatmdes the customer’s perception of the
system reliability. This dimension in pipeline tsportation can be measured by the number of
times the system is not available, the number oflpet outages, number of times vessels wait
(queue) to discharge due to lack of allocated sellathe number of times the customer waits for

product to arrive at the point of delivery,

In the SERVQUAL model of service quality, Parasuaanfl990) defines assurance in service as
the Knowledge and courtesy of employees and thaiityato convey trust and confidence
(Competence, courtesy, credibility and securitythef service). KPC customers need trust and
confidence in the employees of KPC that they wél $erved as per their expectations. The
customers want an assurance that they will get greducts when and where they need it. This
dimension can be measured on how well the compiiyisspires trust and confidence of the

customers in the service delivery.

One of the critical aspects affecting service dqual time. Customers expect to receive their
products on time. This touches on the company’slgitify to deliver on time as per the promise
as stipulated in the service charter. The capghiitdeliver on time defines the responsiveness
dimension of service quality. Parasuraman (198801 @onceptualized Responsivenessthe
willingness to help customers and provide promptise. This dimension can be measured on

the time it takes to solve a customer issue.

According to parasunman (1998, 1990), the tangithlension of service quality focuses on the
Appearance of physical facilities, equipment, persd, and communication materials. The
customers expect the service provider to install aperate appropriate technology to ensure
proper product handling. This can be measured by the customer sees the company facility

capacity in terms of the volumes transferred agaimesvolume requested to be transferred.
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Empathy dimension of service quality is perceivedttee Caring, individualized attention the

firm provides its customers. This is through acceéss organization’s representatives,
communication and understanding the customer. KP@ strategic service provider regularly
holds meets with the customers, seeks their opsnianservice delivery, regularly conducts
customer satisfaction surveys where the issuesdase picked for action. This dimension can
be measured by the number of customer complailgedaver a period of time, number of

issues raised and not implemented and number ofqustomer care incidences.
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CHAPTER THREE: RESEARCH METHODOLOGY

3.1 Introduction

This chapter discusses the procedure used inullg;snhore specifically it specifies the research
design, the population of the study, the sample taedsampling procedure and finally data
collection and analysis techniques. Chandran, (R0fefines research as a process of looking
closely or objectively at specific activities tadi evidence to establish a hypothesis or an answer

to a research question.

3.2 ResearchDesign

Research design is an arrangement of conditioneditegction and analysis of data in a way that
combines their relationship with the purpose of thesearch (Chandran, 2004). Cooper and
Schindler (2007) define research design as the ghanstructure of investigations so conceived

to obtain answers to research questions.

In this project, research was done into the rea#ipphported petroleum products, transportation
into hinterland storage depots and distributionolomarketer’'s depots for truck loading. In
Kenya, the mandate of storage, transportation asigitdition of bulk petroleum products is
vested on Kenya Pipeline Company, a near monopbly.company is a state corporation, 100%

owned by the government and under the ministryredrgy.

3.3 Population

The population of this study comprised of all OiaMeting Companies (OMCSs) registered with
the Ministry of Energy to trade in the importatialistribution and exports of petroleum products
which were actively importing and transporting theetroleum products (all or partial) through
the Kenya Pipeline, Railway, Road or operate thindugspitality from other companies. The Oil
Marketing Companies which met this criterion we@¢Appendix ).

The targeted respondents were supply and plannifigers, supply analyst, loading
superintendents for loading terminals or producatoaating officers dealing with product

requests, transfers and billing by KPC.
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3.4  Sampling and Sample Size

In this study, sampling was not done since thaemopulation of the Oil Marketing Companies
registered by the Ministry of Energy to trade i timportation, distribution and exports of
petroleum products and which were actively impgrtand transporting their products through
the Kenya Pipeline, Railway or Road or operateughohospitality from other companies were
used; these companies were 30. Therefore due toheumber of companies using the Kenya
pipeline installations, all the population werekgd as the sample. Mugenda (1999) suggest that
where the population is small, the entire popufatian be taken as a sample.

3.5 Data Collection

Questionnaires were used to elicit the primary deden the respondents (Appendix I). The
guestions were structured with choices for the ardpnt to pick from. Structured questions
were necessary in order to allow the respondentssjoond by selecting an answer from among
a list provided by the researcher. Unstructuredstjoles were avoided to restrict the respondents
to give response within a given scope. This wasiéle data representation and analysis easiy

and avoid complexities.

Pre-testing was done in order to make an assessrh#he questions and instruments before the
start of the study (Cooper & Schindler, 2007). Pphhecedures used in pre-testing were identical
to those used during the actual data collectiongdmaa & Mugenda, 1999). The pre-testing of
the questionnaires for this study was done usirggajrthe depot managers for Gapco. This was
a private marketer’'s depot which handled both l@al transit products and relied on Kenya
pipeline for its stock supplies. The pre-testingreise revealed any weaknesses in the questions

which were corrected before the questionnaire wWesgatched to the respondents.

In this study, both secondary and primary data weegl. The throughput volumes for Mombasa
— Nairobi, Nairobi — Western depots, transfers gepot, imports for the 1998 to 2008 were
obtained from Kenya Pipeline (KPC), planning settidhe sources were used because

researcher intended to get the data in raw formsgnthesize it to see the trends.

To collect the primary data, questionnaires werg set to the respondents by email or hard
copies. Those outside Nairobi were contacted om@ho ascertain whether they could fill the

guestionnair@nline and send it back to the researcher. Thel @ma followed with a telephone
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call to make sure that the questionnaire had beeeived. Respondents who had difficulties
filling it online were encouraged to print, fill drsent scanned copies of the filled questionnaires
directly to the researcher by email. Hard copiesevgent to those not in a position to access it by

email.

The questionnaire comprised of three sub headulgy:heading A: Gathering data on capacity
and service quality in petroleum import and storagiheading B: Gathering data on petroleum
transportation, storage and distribution of produato the upcountry depot. Sub heading C:

helped in gathering data on customer care andcservi
3.6 Data Analysis

Data analysis is a research activity during whicl information collected is organized and
related to the research questions (Laws, et al3R(Rekaran (2003) states that, after data has
been collected from a representative sample optpailation, the next step is to analyze them to
test the research hypothesis.

The data analysis involved three major steps: [FiDgtta preparation which involved data
cleaning and organizing for analysis. Second, Dgbee statistics which involved describing

the data and thirdly inferencing on the descripstatistics to make conclusion from the data
collected. Data Preparation involved checking ayglag the data in; checking the data for
accuracy; entering the data into the computer;stoaming the data; and developing and
documenting a database structure that integragegafious measures.

Descriptive Statistics were used to describe th&cbgeatures of the data in a study. They
provided simple summaries about the data colleatadl the measures. Together with simple
graphical analysis, they formed the basis of vijuavery quantitative analysis of data. The

conclusions were made from the inferential stassfiiom the organized and analysed descriptive
statisctics. Recommendations were made from thelusions derived from the data analysis.
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CHAPTER FOUR: DATA ANALYSIS, FINDINGS AND
FINDINGS

4.1 Introduction

This research explored the impact of capacity esijoanon service quality in petroleum industry.
This chapter presents the data collected in theseoof the research and the interpretation of the

findings.

The population of the study was the 30 registeredilomarketing companies licensed by the
ministry of energy to trade in the importation, tdisution and exports of petroleum products.
The research targeted companies which are actiwettved in importation, transportation and
distribution of their products through the pipelim@mping and storage system. Four companies
have market share less than 0.05% and are mos#jlees who buy their products from the
other marketers hence were excluded from the datkecton process. A total of 26
guestionnaires were distributed to the populatié@ppendix I).The population comprised of

multinationals, regionals, locals and resellers.

The response rate for the research was 85% of atgett population since 22 out of 26
guestionnaires were returned. According to BabBi@04), a response rate of 60% is good
enough, while 70% is very good. Welman & Krugef(Q2) state that, where the researcher is in
full control of the completion of the questionnairgo that the respondent has no excuse of not
completing the questionnaire, a response rateoskedo 100% is the general rule. The response
of the questionnaires of this research fell withihat literature accepts. Therefore, the results

were representative of the entire oil industry Enifa as it was currently constituted.
4.2 Research Findings
4.2.1 Back Ground Information of Research Populatio

4.2.1.1 Areas Of Operation

31



The question sought to find out the areas of bgsimgperation by the respondents company. Of
the respondents, 68% of the respondents indicAmdiported petroleum products which was
temporarily stored at Kipevu oil storage Facilig(qSF). All the respondents (100%) agreed to
trading in petroleum distribution through truck didg from KPC depots. 9% of the respondents
indicated that they were re- sellers of petroleundpcts to the retailers. 18 % of the respondents

indicated their companies trade in LPG business.

Table 4.1: Areas of business operation

Areas of business Frequency Percent (%)
Importation of Petroleum product 15 68
Truck loading for local market 22 100
Truck loading for export market 12 54
Reselling imported products 2 9
LPG business 4 18

Source: Research data

4.2.1.2 Category of Oil Company

The question sought to find out the category of mégpondents company according to their

scope of operation. Out of the total respondentg}% 6 indicated they were

multinationals/regional, 27 % indicated they wereal while 9% were resellers with no specific
market. The multinationals comprised of oil marketevhich were in operation before

liberalization in 1994 and the regional marketegperating in eastern and central African states
which were incorporated after the liberalizationtlod oil industry in 1994. The local marketers
who were operating as independents had no brandédns and most of them operate under
hospitality arrangements from both the multinatierend the regional marketers. The resellers

bought the oil product from one marketer and salelatly to the retailers.

Table 4.2 Type of Oil Company

Category Frequency | Percent (%)
Multinational/regional 14 64
Local 6 27
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Resellers 2 9

Total 22 100

Source: Research data

4.2.1.3 Target Market

The researcher sought to find out the respondeaispany target market. 68 % of the

respondents said that they target both the domestit export markets. 100 % target the
domestic market and 15% target both the local apdre market (see Table 4.3). The analysis
shows that most of the new entrants target bothdémeestic and export market. One company

(5%) said it targets the local market, that is, Klemyan market.

Table 4.3: Target market by the Oil Marketters

Target Market Frequency Percent (%)
Domestic 22 100
Export 15 68
Both 15 68
Domestic only 1 5
Total 22 100

Source: Research data

4.2.1.4 Mode of Transportation Of Petroleum Product

The respondent was asked to indicate the moden$iort chosen to transport their petroleum
products from the port of Mombasa to Nairobi andstem Kenya. 100 % of the respondents
indicated using pipeline, 41 % indicated they udmath pipeline and road transport, to

supplement the limited pipeline capacity. Nonehs tespondents indicated using road only as

their preferred mode of transport.

Table 4.4 Choice of mode of transport
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Choice of transport mode Frequency Percent (%)
Pipeline 22 100
Road only 0 0
Pipeline & road 9 41
Railway 0 0
Total 22 100

Source Research data

4.2.1.5 Demand and Supply Situation for the Company

The respondent was asked to indicate their fe@imthe demand and supply situation for Kenya
pipeline. All the respondents (100%) were of th@nmn that the demand for petroleum
products has exceeded the supply. There seemsa@éeeral feeling from the respondents that
the demand for petroleum products transported pglipe for trading exceeds the available
supply. This is reinforced by the choice of markete use road to supplement the supplies they
get from pipeline. (See Table 4.5). The inabilifytlee pipeline system to avail enough volumes
for the marketers on time has led to marketersrtiegeto alternative means such as road and
railway to service their market segments at a higlost. Some marketers are forced to operate
below capacity due to the inability of the pumpsygtem to supply enough product volumes to
the customers.

Table 4.5: Supply demand situation for the Kenya ipeline Company

Supply demand situation Frequency Percent
Demand exceeds supply 21 95
Demand equals supply 1 5
Supply exceeds demand 0 0
Total 22 100

Source: Research data

4.2.2 Service Quality and Capacity Expansion for Imported Products

4.2.2.1 Ullage Provision at KOSF

34



The respondents were asked to indicate whether pB@ded enough ullage for their imported

products. All the respondents (100%) indicated thay don’t receive enough ullage to store
their imported product. This confirms the incessasplain by the oil marketers in the media
on unfair ullage allocation at KOSF (See table 4% response is in agreement with the
available literature that the capacity at KOSFasastrained which leads to vessels delaying in

the high seas incurring demurrage costs.

Table 4.6: Satisfaction of Ullage allocation at KOB

Satisfaction with  ullage| Frequency Percent
allocation at KOSF

Satisfied 0 0

Not satisfied 22 100
Total 22 100

Source: Research data

Njiraini (2009) argued that wrong ad hoc policigstbe ministry of Energy are responsible for
the mess in the ullage allocation which seemsyorféew oil marketers. The argument is shared
by the oil marketers who feel the industry is colxd by the government making it impossible

for fair ullage allocation as per the marketer'skeashare.
4.2.2.2 Assurance of Getting Ullage at KOSF

The question asked the respondent to indicate whétle respondents company was assured of
getting the requested ullage on time or not. 77%hef respondents indicated they were not

assured of getting the ullage on time , 18% indddhey were assured while 5% were not sure
whether they were assured or not. This had gréwthgpered smooth operations of the vessels
calling at KOSF as some vessels fail to get enauigige forcing the shipping agents to result to

multiple partial discharging which is expensivetb@ importing companies. The respondent’s

opinion confirms the general industry feeling thia¢ issue of ullage allocation has not been

adequately addressed.
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Table 4.7

Assurance of getting Ullage on time

Assurance of getting ullage on time Frequency| Perne
Assured 4 18
Not assured 17 77
Not sure 1 5
Total 22 100

4.2.2.3 Need for KPC to Expand Storage Capacity

The question sought to establish the respondempiisian on whether the storage capacity at
KOSF should be expanded or not. 55 % of the respusdfelt there is need to expand the
storage capacity at KOSF, 27 % felt there is nalrdeexpanding capacity but there is need to

increase the evacuation rate while 18 % were n@at suwhether there was need to add or retain

Source: Research data

the current capacity.

Table 4.8 Whether there is need to expand capaciat KOSF
OoMC Need to | No need | Not sure | Frequency| Per cent
Category expand | to expand
Multinationals/ 10 6 0 16 73
Regionals
Locals 2 0 2 4 18
Resellers 0 0 2 2 9
Totals 12 6 4 22 100
Per cent 55 27 18 100

Source: Research data
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product outage in the hinterland. The marketergebelevacuating product faster would create




the ullage on time for any imported product. Thekaters would prefer storing their products in

the hinterland depots for ease of access. FromeT&l8l above, it was noted that the 18% that
was not sure whether the ullage should be expandemt are mostly the resellers and locals
who buy from the multinationals and regional companThese locals and resellers trade in less
volume compared to the multinationals who tradeuige volumes. The Locals and Resellers do
not participate in the importation of the refineztnpeleum products or crude oil for refining at the

Kenya petroleum refineries (KPRL). The ullage adliben issue at KOSF remains a thorny one
with the larger companies participating in the opamdering system which requires large ullage

allocation for the entire oil industry, leavingraal percentage for the private imports.

4.2.2.4 Capacity Enhancement On Mombasa — Nairiolei L

The question sought to find out whether there wgsrovement in flow rates and product stock

management levels by KPC after the capacity enma@ctof Mombasa — Nairobi pipeline.

Table 4.9: impact of capacity enhancement on MsaNbi pipeline

Impact of capacity enhancement on Msa Nbi line flowates | Frequency| Percent
There is improvement 18 82
No improvement 2 9
Not sure 2 9
Total 22 100.0

Source: Research data

From the respondents, 82% felt the capacity enmeceon the Mombasa Nairobi pipeline had
slightly improved after the increasing the flowedrom 440nvhr to 550ni/hr. 9% of the
respondents felt there was no improvement whilev@&te not sure whether or not there was

improvement.

4.2.2.5 Impact of Capacity Enhancement on Mombdsairebi Line on Ullage Creation
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The question sought to find out the respondentiopion whether there was improvement in
Ullage creation at KOSF after the capacity enhamegnaf Mombasa — Nairobi pipeline. The

respondents felt the commissioning of the capamilyancement project had not improved the
rate of ullage creation at KOSF due to low evaambf products at KOSF to mainline and

Nairobi to WKPE and OMC'’s as a result of filling tamks at Nairobi

Table 4.10: Impact of Capacity Enhancement on Msa Nbi Pipeline on Ullage Creation at
KOSF

Impact of capacity expansion on Msa-Nbi line flow ates Frequency | Percent
There is improvement 2 9

No improvement 20 91
Not sure 0 0
Total 22 100.0

Source: Research data

The response concurs with the general feeling atrtbesoil marketers that the capacity along
the pipeline system was not balanced during thamsipn hence the limited impact of the partial
expansion on one pipeline segment only. It is wartting that the bulk of the transported
pipeline meant for export is pumped through thetaresKenya pipeline which is seriously

constrained.
4.2.2.6 Level of Satisfaction of Service at KOSF

The respondent was asked to indicate whether t@onelent was satisfied with the level of
service at KOSF. 82% of the respondents felt thaly twere not satisfied with the service
delivery of product handling at KOSF, 18% said tingare satisfied. (See Table 4.11). The high
rate of dissatisfaction is due to inability of ghemping system to evacuate product fast enough
to hinterland and delays in creating full ullageeted.

Table 4.11  Satisfaction level with service delivergt KOSF

satisfaction level with service at KOSF Frequency Percent
Satisfied 4 18
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Not satisfied 18 82
Not sure 0 0
Total 22 100

Source: Research data

4.2.3 Custody Transfer & Truck Loading Services orService Quality

The research sought to find out the impact of dé#pam service quality in product custody
transfer and truck loading from KPC to marketerpats & trucks. The research further sought
to establish the respondents’ opinion on the immdcexpansion of product transfer lines to

customer service under different parameters.
4.2.3.1 Stock Inventory Position after Capacity &mdement

The question sought to get the respondents opioiotine stock level in the hinterland after the
capacity expansion of the Mombasa — Nairobi pigelB8 % of the respondents felt that stocks
in the hinterland depots had not improved with tag@acity enhancement while 27% of the
respondents felt the capacity enhancement improwenesulted in improved stock storage. 5%

of the respondents were not sure whether the dgpadnancement resulted in any improvement.

Table 4.12: Stocks position after Mombasa — NairalLine capacity enhancement

Position of stocks after capacity enhancement Frequmcy | Percent
Stocks levels have improved 6 27
No improvement on stock levels 15 68
Not sure 1 5
Total 22 100

Source Research data

The respondents who indicated improvement in stee&ls were mostly the multinationals and
locals with a strong domestic market presence sedvirom Nairobi terminal. The capacity
expansion had resulted to more product being punipédhirobi filling the tanks. There is no

improvement in stock levels in western Kenya dephts to constrained pipeline to western

Eldoret and Kisumu. The capacity expansion on Mshi-pipeline had no impact on stock level
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in western Kenya depots. The capacity balancinthersystem was not done resulting in excess

capacity on eastern side and under capacity orewekenya.
4.2.3.2 Stock Volumes Received From Kpc Depots

The question asked the respondent to indicate whebey received total requested volumes
from KPC or not. 68 % of the respondents said thaty don't receive the total volumes
requested from KPC depots while 32 % felt they ikaxk the total volume requested. (Table
4.13). Those indicating that they receive totalunoé requested are the smaller marketers,
mostly locals and resellers who buy the productnfrthe larger companies and trade with
smaller volumes with a market segment of less tt#an The multinationals operate their own
storage depots in Nairobi and store product fockirioading. The product transfer lines from

KPC to their depots are constrained to low flovesathich take long to transfer.

Table 4.13: Received against requested volumes hystomers from KPC

Volumes received from KPC depots Frequency| Percent
Requested volumes received 15 68
Less volumes received 7 32
Total 22 100

Source: Research data
4.2.3.3 Need To Improve Flow Rates To Oil Market@epots At Nairobi

The question asked the respondents to indicatedpg&iion on whether KPC should improve the
flow rates of transfer lines to marketers depotsair 56% of the respondents felt there was need
to expand the flow rates of transfer lines to megke 9 % of the respondents felt there was no

need while 35% was not sure.

Table 4.14: Whether there is need to improve custgdransfer flow rates

Volumes received from KPC depots Frequency Percent
Need to improve flow rates 12 56
No need to improve flow rates 2 9
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Not sure whether to improve or not 8 35

Total 22 100

Source: Research data

The marketters who believed in expansion of thasfexr lines had a strong domestic market
presence while those not sure had their busingssests in the export market which was
actively in Western Kenya depots. The overwhelnmggponse indicated the oil marketers would
appreciate getting the requested volumes fastéima shorter time to replenish their stocks for
loading during the loading hours. This would aléei product outage in their depots which
forced them to suspend loading to facilitate praduensfer from KPC which took more than

three (3) Hours results in lost man hours andtidie for the depot.
4.2.3.4 Sufficiency Of Loading Gantries

This question sought to find out from the respotsierhether the loading gantries in the western
Kenya depots were enough or not for truck load#ty.% of the respondents felt the loading
gantries in the loading depots were enough. 55 #eofespondents felt that the loading gantries
were not enough for product truck loading. From tegpondents, it is clear that the loading
gantries are underutilized as a result of lackrofipcts in the depots. The depots are idle for the
time the depot lacks grades meant for export hémeaitilization of the truck loading gantries is
less than 50%.

Table 4.15: Sufficiency of loading gantries

Sufficiency of truck loading gantries Frequency| Percent
Existing truck loading gantries are enough 10 4%
Existing truck loading gantries not enough 12 55
Total 22 100

Source: Research data

4.2.3.5 Need To Add More Loading Gantries
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The question asked the respondents to indicate dpenion on whether there was need to
increase more loading gantries or not. 77 % ofdéispondents felt that there is need to add more
loading gantries, 18 % of the respondents feltetlvegis no need while 5% were not sure whether
there was need to add more loading gantries.

Table 4.16: Whether or not to add loading gantries

Whether to add truck loading gantries or not Freqiency | Percent
Need to add truck loading gantries 17 77
No need to add truck loading gantries 4 18
Not sure 1 5
Total 22 100

Source: Research data

The respondents believe the addition of loadingrgamwill reduce the time wasted on queues
to the loading gantries. Its worth noting that tbading is only done when the depots receive
product supplies which leads to congestation amalyden the depots which forces the depots to

operate from 0600hours to 2200hours then remagnaslisoon as the depots run out of stock.
4.2.3.6 Cause Of Product Outages I n Western Kenya

100 % of the respondents were strongly of the opithat product outage in western Kenya is
due to constrained flow rate in the western pigelifhis response agrees with the marketers
frequent complains of the inability by KPC to delivequired volumes on time.

Table 4.17: Cause of product outage in western Keaydepots

Cause of product outage in Western Kenya FrequencyPercent
Constrained flow rate causing product outages 22 0 1p
Constrained flow rate not causing product outages 0 0

Not sure 0 0
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Total 22 100

Source: Research data
4.2.3.7 Need To Improve Flow Rate To Western Kenya

On the need to improve the flow rate on the weskamya line, all the respondents (100 %) felt
that there is need to improve flow rates to westenya. It is hoped that improvement in the
flow rate will improve stock availability in the@iage depots and improve stock levels in the

western Kenya storage depots.

Table 4.18 Whether there is need to improve flowate of western Kenya line

Whether there is Need to improve flow rates to Westn | Frequency | Percent

Kenya or not

There is need 22 100
There is no need 0 0

Not sure 0 0
Total 22 100

Source: Research data

As part of the company’s response to the customeesl, the capacity of the western Kenya
pipeline is being upgraded by constructing a paralipeline from Nairobi to Eldoret to increase
the flow rate from the current 226#nr to 530ni/hr. the upgrade of the line will improve stock
level maintance, reduce lost time by trucks on ggeand loading gantries. The completion and
commissioning of the new line will eliminate ther@eual product shortage problem in western

Kenya depots.

4.2.4 Customer Care and Service Quality

The research intended to find out the impact otarasr care on service quality. The research
intended to find out whether customer care sta#filability in number and time period affects

the quality of service delivered to customers.
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4.2.4.1 Staffing On Customer Care Centers

The question sought to find out whether the custoraee centers in KPC had enough staff to
deal with customer inquiries. 59 % of the respomsléelt the KPC customer care centers have
enough staff to respond to customer queries on Wi 41 % do not think KPC customer

service centre have enough staff to deal with eusts care issues.

Table 4.19: Staff sufficiency on KPC customer careenters.

Staff sufficiency on customer care centre’s Frequay | Percent
Customer care desk have enough staff 13 59
Customer care desk don’t have enough staff 9 41
Not sure 0 0

Total 22 100

Source: Research data
4.2.4.2 Need For KPC To Add More Customer Caref Staf

Only 32 % of the respondents felt there was neetitbmore staff on the customer care centre’s,
63 % felt there was no need while 5 % were not sulmether there was need to add more
customer care staff. From the response, it seemsrdle of customer care is discharged

satisfactorily by the existing team of customerecstaff based at Nairobi depot.

Table 4.20: Need to add more Staff on KPC custom@&are centers

Need to add more customer care staff FrequengyPercent
Need to add 8 36
No need to add 13 59
Not sure 1 5
Total 22 100

Source: Research data
4.2.4.3 Effect Of Loading Hours On Service Quality

The question sought to find out whether the respotgiwere contended with the current loading
hours. 36% of the respondents felt that the cur@ading hours of 0600hrs to 1800hrs were
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enough for servicing loading orders while 64% & thspondents felt the loading hours were not
enough. The product supply to the stations wadiervehich resulted to truck loading being
carried out from 0600hours to 1800hours. The marketvith trucks for export were forced to
wait for some product grades in the stations fgisda

Table 4.21 Satisfaction with the current Loading burs

Satisfaction with current loading hours | Frequency | Rrcent
Satisfied 16 73
Not satisfied 3 14
Not sure 3 14
Total 22 100

Source: Research data

With the phasing of transportation of MSR from #ystem, some loading gantries were free for
modification to handle highly demanded grades sashMSP and AGO. With more loading
arms, it was to be possible to load more truckshiwita shorter duration hence easing
congestation in the depots.

4.2.4.4 Need For Extension Of Loading Hours

The question asked the respondents to indicatehehéhey wished the loading hours to be
extended or not to 0400hrs to 2200hours to redangestation in the truck loading depots. 73 %
of the respondents felt there was no need, 14 %iHele was need due to frequent product
outage while 14 % were not sure whether extensidheoloading hours will have any impact.
The marketers appreciate that the current loadmgshare enough for truck loading with truck

loading done daily through out the week as oppdsduaking done only on the days the depots
receive replenishment.

Table 4.22  Need for extension of loading hours
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Extension of loading hours Frequency| Percent
There is need to extend 3 14
There is no need 16 73
Not sure 3 14
Total 22 100.0

Source: Research data

It is hoped with the completion of the capacity tgutg for the western Kenya line, higher flow

rates will guarantee sufficient stock levels farck loading through out the week as opposed to
the current erratic loading. Availing more loadiagns for loading through out the week was
expected to deliver more product, reduce idle teme congestation in the depots. This was

expected to improve the service delivery in thekrioading depots.
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CHAPTER FIVE: SUMMARY OF CONCLUSIONS AND
RECOMMENDATIONS

51 Introduction

This chapter gives a summary of the research fggjiconclusions and recommendations. The
content of the chapter is based on what the reseafound from both the secondary and
primary data collected. The summary of findingdb&sed on the following objectives of the
study, first, to establish the strategic capacipamsion practises adopted by Kenya Pipeline
Company and Two, to establish the impact of theacip expansion on service quality in the

petroleum industry.

5.2 Summaries Of Findings

5.2.1 Capacity expansion practices adopted by Kémnyaline Company

It was found out that the company regularly momitbthe pumping system performance,
comparing demand against supply. This providedrméion which was important for planning.
The growth of demand is monitored against the alkel supply capacity which gives an

indication of when to plan for capacity upgrade.

It emerged that the company practiced the stablk iarce strategy in temporarily adjusting
man power to meet temporary surge in demand. Chggansion strategy was employed in
expansion of the capacity for the tankage and flates where demand outstripped supply. Due
to the growing demand over time, the company redetd long term capacity expansion through
construction of extra tanks at KOSF, Kisumu & Ektpiconstruction of more pump stations to
double flow rates, replacement of transfer pipe@SF to mainline and addition of more
pumps to run pumps in parallel. Owing to the hugeital outlay required in the capacity
expansion, the expansion is done both in singlautiple phases. Phased capacity expansion is
practiced in storage depots where constructionest tanks is done in phases. Single phase
capacity expansion in Kenya pipeline is done fopited intensive projects which require
implementation at once like construction of pumpstations, laying of pipelines and upgrade of
station tankage.
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To cope with varying demand across the year, thepamy adjusts the capacity with respect
demand. Stable work force strategy was adoptetiantruck loading depots through extending
the loading hours and adding more personnel toldhding gantries. To cope with seasonal
surge in demand for some product grades, it wasrebd that the company has a system of
swinging tanks to hold the highly demanded grades r@vert once the surge in demand was

over.
5.2.2 Impact Of Capacity Expansion On Service Qual In Petroleum Industry

It was found that most of the respondents (oil retaits) were not satisfied with the service
qguality from KOSF. This is as a result of not gegtenough ullage, not assured of getting ullage

on time.

On the product outage in western Kenya, it was diaimat the constrained flow rate was an issue
that could not be ignored. The respondents empdthdize need to expand the flow rate to
enhance product availability in the loading depatsvestern Kenya. The respondents strongly
felt the construction of the parallel pipeline fravairobi to Eldoret currently underway will to

reduce the incessant product outages in the welkema depots.

The respondents felt the capacity expansion of MasakNairobi line had little impact on the
product supply to the western Kenya depots. Thaagpexpansion was carried on one leg of
the pumping system which resulted in capacity imbe¢ on the system with the upstream
section with excess capacity and downstream sectitim under capacity. This meant the
company ought to have initiated the capacity exijpgnom western Kenya towards Mombasa
and not vice versa. The company expansion strateglgt to have been driven by the demand.

5.2.3 Customer Care And Service Quality

It was found that the respondents were satisfietth tie customer care staff availability and
numbers. However, the respondents felt extensiolbading hours can greatly reduce truck
congestation and time spent in the queues for tlo@#ling. Customers further expressed their
wish to have the stock inventory to be availablénento reduce the time wasted confirming on

their stock position every morning.

53 Conclusions
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From the response from data collection, it is eviddhe OMC’s were not satisfied with the

quality of service delivered by KPC due to consiedi capacity on the pumping system. It is
noted that the capacity expansion strategies weteconsidered for the whole system which
resulted in capacity imbalance, with upstream eactexperiencing excess capacity and
downstream under capacity. The net effect is tis¢egy storing and pumping excess product on

the Mombasa - Nairobi section and no product omthstern section.

To address this bottleneck, The Company neededdgently balance the capacity across the
pumping and storage network through expansion afgig capacity to Western Kenya. This
was to avail enough products to customers at titet Kiolume, right place at right time which
would greatly improve the quality of service Kenyapeline Company delivered to its

customers.

It's clear from the response that capacity expansiothe petroleum industry improves the
guality of service delivery to customers. It is bdghat the expansion of western Kenya pipeline
will boost evacuation of product from both KOSF avalirobi depots hence avail more product

to western Kenya.
54 Recommendations

From the research findings, the following recomnatiwhs were proposed as per the importance

of the study to aid in decision making and imprgveervice delivery in the petroleum industry: -

I. Expansion of the western Kenya flow rates to addrée frequent product
shortage in the truck loading depots

il. Upgrading of the truck loading gantries to delivesre products at a shorter time

iii. Extension of loading hours when necessary to loacks to ease congestation in
the depots.

iv. Adoption of IT in enabling the oil marketers to ass the stock inventories online
to reduce time and resources wasted commutingtk stontrol office or making
calls daily.

V. Streamline the issue of ullage management at K@SEstore confidence to the

customers in terms of timely and allocated allmratf ullage.
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55 Limitations to the study
A Number of challenges were faced during the reteperiod.

i. Some of the respondents were suspicious aboutulyg,gegarded some information as
confidential, while others were afraid of givingeth company position on some
guestions. There is a lot of suspicion amongstdihenarketers due to cut throat

competition which made some respondents not torréhie questionnaire at all.

ii. Non-availability of some respondents when requi&ame of the oil marketers physical
location could not be traced hence the inabilityntake follow up to physically
collect the questionnaires which has been emailékeir emails.

iii. Most of the target respondents i.e. logistics dondkspersonnel were always on the move

hence getting them to respond to the questionmaigea challenge.

iv. Research focused on the operations of the pipglumaping system capacity. The
pipeline operations were greatly controlled by goweent policies and parent

ministry which provides directions on various issue
5.6  Suggestions for further study

This research concentrated on the service deliverypipeline industry to oil marketers
transporting, storing and distributing importedrpltum products. It was noted that the
research was not exhaustive to draw conclusiorgeaeral implications of capacity of oil
industry due to the effect of government contrdlse following areas are suggested for further

research.

i. Research on the customer perception of the sedétwery by the Kenya pipeline

company to its customers to ascertain the peraepfithe service delivery by KPC.
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ii. The company was in the process of expanding captaittransfer lines to marketer’s
depots and western WKPE line. This will mark thenalaosion of the capacity
expansion across the entire pipeline network. ilekde prudent to carry out another
survey to assess the service quality for the sesviendered by the Kenya pipeline
company after completion of the capacity expansagnoss the whole pumping

network.

iii. Carry out survey on the factors affecting servicaldy in petroleum industry as this

research was conducted only on the impact of cgpaxpansion on service quality.

iv. Carry out a research on the impact of governmemtlagion of petroleum industry in

Kenya on the customer service.
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APPENDIXES

APPENDIX 1

RESEARCH QUESTIONAIRE

Part A :Areas of Business operation

The questions below aim to gather bio data on timepany of research. Please answer by tickivigtie

most appropriate choice.

1. Name of the company you work for ..o,

2. In which of the activities does your company\ady participate?
Importation of Petroleum products [ ]
Truck loading in Western Kenya depots faalo% exports [ ]
Reselling of imported product through transfers [ ]

LPG handling [ ]
Any other (please specify) [ ]

3. What is your company’s target market?
Domestic [ ]
Export [ ]
Both [ ]

Other (please specify)

4 In which category of Oil Marketing Companies dgear company belong?
Multinational [ ]
Regional (East Africa) [ ]
Local [ ]
Other (specify)
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5 Which mode of transportation do you use in tistrithution of your Products?

KPC [ ]
Railway [ ]
Road [ ]

Any other, please indicate

6 What is your view of the current demand - suggagition for your company?
Demand for petroleum products exceeds supply bglipie [ ]
Demand for petroleum products equals Supply bglivip [ ]
Demand for petroleum products is less than Supplyipeline system [ ]

Part B Service quality and capacity expansion formported products

The questions below relate KPC Capacity for hamgimported petroleum products and service quality.

Please indicate by ticking/] whether you agree, disagree or neutral with ttetament.

1 Yes 2 No 3 Not sure

I. | Does KPC provide enough storage capacity (ullageydur

company'’s imported products at KOSF always?

ii. | Are you always assured of getting storage capéuilyge) on time

for your imported products?

iii. | Do you think KPC need to expand the storage capatiK OSF

iv. | Do you think evacuating product faster at KOSFnainline will
enable KPC to avail ullage on time for marketerpanted

products
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v. | Do you think the Capacity enhancement on the Mowmbasairobi

pipeline has improved Ullage creation at KOSF

vi. | Are you satisfied with the service your companysdetm storage

of imported product at KOSF.

Part C: Custody transfer & Truck loading services

The questions below relate service quality andamiystransfer and truck loading from KPC to
marketer's depots & trucks. Please show by tickijgvhether the statements are correct (YES), you

agree, disagree or are neutral to the statement.

1 Yes 2 No 3 Not sure

i. | Has stock levels at Nairobi terminal stock imprdwith

Mombasa — Nairobi capacity expansion project

ii. | Do truck loading depots have stocks for truck logdifter Line |

capacity enhancement?

iii. | Do Marketers receive the total volume requesteih fidPC

storage depots

iv. | Will Upgrading the transfer lines to marketers dspmsure more

guantities are delivered within a shorter time?

v. | Are the Loading gantries operated by KPC enouglrémk

loading?

vi. | Do you think adding more truck loading arms atlteeling

gantries will reduce waiting time for trucks?

vii. | Do you think adding more arms on the loading gastwiill

deliver more product to trucks?
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viii. | Do you think the Product outages experienced imibgtern
Kenya storage depots is due to constrained flogvaatwestern

line?

ix. | Do you think the Expansion of pumping capacityd@stern line

will reduce stock outages in western Kenya stochgmts?

Customer care

The questions below relate customer service tdedelivery. Please show by tickipg whether you

agree, disagree or are neutral to the statement.

1 Yes 2 No 3 Not sure

i. Do you think KPC service centers always have enough

customer care personnel to serve customers

ii. Do you think Increasing the customer contact pessai

improve service delivery to customers?

iii. Do you think Loading hours between 0400hrs to 189@khe

enough for truck loading

iv. Will Extending the loading hours from 0400hrs t®@gars |

reduce truck congestation in the truck loading d&po

V. Do you think KPC customers are satisfied with thsteamer

service they get from KPC.

Which areas would you recommend for improvement?
Ship handling at the jetty [ ]
Product storage and release from KPC depots [ ]
Product transportation to hinterland [ ]

Expansion of transfer lines from KPC to OIL markste [ ]
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Customer care [ ]
Others (please SPeCITY) ...oovie it
Any recommendation for service delivery in KPC?
Thanks a lot for taking your time to respond t tfpiiestionnaire.

The End.
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Appendix II: POPULATION

The Oil Marketing Companies to form the Target Rapon of this study

1. Hass petroleum
2. Gapco

3. Kenya shell

4. Kenol /kobil

5. Metro

6. Riva oils

7. Muloil Itd

8. Mogas

9. Pentoll

10. Addax
11.Rivapet
12.Bakri

13.0il city
14.Royal

15. Petro oll

16. Gulf energy
17.Total Kenya
18. National oil corporation of Kenya (NOCK)

19. Fossil fuels
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20.0il com

21.Jade petroleum
22.Hashi energy
23. Dalbit

24 Intoill

25.Galana

26.Libya oil
27.Global petroleum
28.Sovereign
29.Engen

30.Trojan
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