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ABSTRACT

Numerous researches have been carried
out on how various strategic practices
affect organizational performances. There
are different factors that affect supply
chain performance and the Bullwhip
phenomenon (commonly referred to as
Bullwhip Effect- BWE) is one of them
which suggest demand order variabilities
are amplified as one moves up a supply
chain which causes inefficiencies resulting
to huge operating costs for upstream
suppliers. However, there exists minimal
information on the effect of Bullwhip on
performance of milk processing firms in
Kenya. Therefore, it is in this observation
that this study is a step forward in filling
this gap in literature by reviewing on the
bullwhip phenomenon and its effect on
performance of milk processing firms. The
study adopted a case study design and
therefore it was confined to the New
Kenya Cooperative Creameries Limited
Headquarters in Nairobi. The study is built
upon the theories of theory of constraints
and transaction cost economics. Various
factors can cause BWE and in line with
this, the study was guided by specific
objectives which are to determine how
information sharing, inventory
management approaches, shortage gaming
and distribution channels  affect
performance of milk processing firms in
Kenya. A descriptive research design was
adopted and the target population was all
the departments at New KCC Ltd
headquarters totaling to 167. Stratified
sampling technique was applied to arrive
at a sample size of 117 respondents from
the list of staff. The main instrument of
data collection used was structured
questionnaires with both closed and open-
ended questions which were pretested

using a pilot study for validity and
reliability. Descriptive analysis was used
in this research to enable the study
calculate the mean value, standard
deviation and percentages during the data
analysis process. Tables and diagrams
were obtained for data presentation.
Descriptive and inferential statistics data
analysis results revealed that information
sharing, inventory management
approaches, shortage gaming and
distribution  channels  hampered the
performance of milk processing firms at
New KCC Ltd. The findings reveal that
information sharing had the greatest effect
on the performance of New KCC Ltd
followed by shortage gaming and then
inventory management approaches and
lastly distribution channels which had a
negative effect on the performance of New
KCC Ltd. These are the major factors that
mostly bring about bullwhip phenomenon
which has an effect on the organization’s
performance. The study recommends
focusing on the ICT tools adopted in order
to reduce inventory levels in the
organization, focusing on transport
planning and management which were
found to affect performance of the
organization,  focus on inventory
management approaches used by the
organization to improve the market share
of the organization and focusing on pricing
which is a significant attribute through
which a firm executes its competitive
strategy. The study is expected to be of
great use to all the players in the supply
chain so that they can realize the impact of
these SCM practices that bring about BWE
which has a negative effect on
performance of their organizations. The
study is also expected to be of profound
importance to the Kenya Dairy Board and
other policy makers in the government
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since it will enable them further embrace Key Words: bullwhip, performance, milk
and formulate policies that  will processing firms, Kenya

continuously improve the performance of

the milk processing firms in Kenya.

INTRODUCTION

A key ingredient especially in the developing nations is successful organizations since they
play an important role in the daily lives of its citizens hence the focus of any organization is
continuous positive improvement of performance as it is only through this performance that
organizations are capable of growing and progressing (Agrawal, Sengupta & Shanker, 2009).
In order to successfully compete in the global market and networked economies, companies
find that they must rely on effective supply chains as a result of this concept of organizational
performance. Therefore Supply Chain Management (SCM) is one of the most important and
developing areas as it integrates supply and demand management within and across
companies (Bray & Mendelson, 2012). The ultimate objective of any SCM is to minimize or
eliminate inventory through proper coordination and management of its entire flow of
information, products, services from raw material suppliers through production and finally to
the end user (Cecil & Robert, 2008).

Despite the prevalence of the concept of organizational performance in the scholarly
literature, its definition is very difficult due to its numerous meanings (Corina et al., 2011). In
the 1950’s, organization performance was defined as the extent to which organizations,
viewed as a social framework, fulfilled their objectives since its evaluation was focused on
people, work and organizational structure (Jack et al 2008). Later in the 1960°s and 1970’s,
performance was described as an organization’s ability to exploit its environment for
acquiring and using limited resources since organizations began to explore new ways to
evaluate their performance and therefore greater emphasis was employed into mass
production so that manufacturers could minimize their costs. This made production of new
products almost impossible due to the changes in production processes and flexibility which
proved very difficult and costly to organizations (Bray & Mendelson, 2012).

With increased universal competition in the 1980°s and 1990’s, JIT initiative was discovered
due to the need by organizations to minimize costs, achieve flexibility and quality
improvement as a result of the awareness that the identification of organization goals is more
complex than initially thought due to the challenges experienced in transportation of products
and services to the right place, at the right time and at the lowest cost possible. This means
that in order to achieve increased and sustainable results, an organization needs to execute its
strategic plans through adoption of such new concept as SCM whose emergence immensely
enabled formation of successful relationships across the SC (Ghasemi 2010). Bottlenecks
within the supply chain can have a significant impact on performance and therefore it is
important that they are identified since performance is a crucial determinant of an
organization’s survival in today’s highly competitive environment and globalization of
markets (Erkan et al., 2008).
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Different supply chains employ make-to-stock production systems where the production plan
and activities are based on demand forecasting so as to position inventory to prevent excess
stocks or opportunity loss due to stock outs since customer demand is rarely perfectly stable
(Trapero & Fildes, 2012). However, by the nature of demand forecasting, forecast errors are
inevitable therefore companies carry buffer stock also known as ‘safety stock’ since each
stage in the supply chain has its own forecast from the end customer to raw material supplier,
thus greater need for safety stock in each stage. As a result, these implications give rise to the
need of good coordination and information sharing among all the participants otherwise
individual forecasts for each stage will continue to cause numerous problems along the
supply chain and as a result, weakens the effectiveness of the entire chain (Chopra & Meindl,
2007).

The bullwhip phenomenon (also known as Bullwhip effect, demand amplification, whiplash
effect or Forrester effect) is a widely known example of supply chain dynamics which is the
tendency of variability of orders as communicated through the echelons from downstream to
upstream supply chain which exceeds the tentatively stable actual demand. This happens
when there is no or little coordination among the supply chain members and therefore
bullwhip is considered an undesirable phenomenon in forecast-driven supply chains as it
causes inefficiencies and this returns as costs to organizations hence poor performance
(Disney, 2014). In this study, Bullwhip effect (BWE) shall be used as it is commonly known.
The major sources of BWE include operational causes which are demand forecasting
updating (also known as demand signal processing), order batching, price fluctuation,
rationing and gaming (which was proven logically and mathematically) and as a result
consequences of these supply chain players’ rational behaviors affect the production-
distribution system which include excess inventory, poor quality, product shortages, low
utilization of capacity, more difficult decision making and suboptimal production.

The lack of information transparency in terms of communication within the chain, lack of
knowledge concerning true consumer demand and delay in information transfer result in
information asymmetry which is a situation where different parties have different states of
information about product demand and the chain operations (Borut et al., 2014). Hence this
information distortion and excess inventory produces ambiguity results to entire supply chain
suffering from suboptimal and opportunistic behavior (Disney, 2014). In order to force
higher prices, an unethical practice of limiting production through creation of an artificial
shortage, leads to inefficient supply chain performance in terms of ineffective and excessive
transportation (causing large replenishment lead times), excessive investment, missed
production schedules and misguided capacity plans. This happens when a product's
anticipated demand exceeds supply, and therefore, a manufacturer may ration its products and
in return, retailers will tend to order more just in case that they may not be able to get enough
later on which is common in other Kenyan industries like sugar industry which further
distorts the demand signal (Lambert et.al., 2008).

Documented examples of BWE back in the 19th century have been observed in several
internal, national and international supply chains in industries that serve developing markets
where demand surges suddenly and examples include electronic products, automotive
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products, machine tools, furniture, packaged meals and paper making. Current research show
that the BWE is still being experienced in all kinds of supply chains in the Western world
including food, health, insurance which gives an indication that a lot has to be researched on
and improved in the developing world as well (Jack et al. 2008). This phenomenon has not
been relevant in particular supply chains like the food manufacturing sector and hence it has
not been studied widely (Bandyopadhyay & Bhattacharrya, 2013).

In the food manufacturing industry, unlike other supply chains, specific characteristics of
food products require that participants in the food chain should ensure that the quality of the
products is maintained otherwise it will be likely to face customer complaints (Disney, 2014).
As a result, managers have the responsibility to make a decisive decision on where they want
to position themselves in the trade-off between responsiveness and efficiency hence this
necessitates the need for inventory management which involves matching existing demand
with the supply of products and materials overtime to achieve specified costs and service
level objectives, while observing product, operation and demand characteristics (Chen & Lee,
2012)

This necessitates enhanced coordination among buyers and sellers including continuous
innovation especially in developing countries which are becoming more integrated in the
global market due to the increased trend on global sourcing and increase of consumer demand
for food products all year round. Hence it is essential for producers/processors to make
contractual agreements with suppliers to guarantee supply of raw material with the right
quantity, right quality, right place, right time and right cost (Jack et al., 2008).

Milk Processing in Kenya

The dairy subsector is dynamic and occupies an important place in the agricultural economy
of Kenya as milk consumption levels in the country are among the highest in the developing
world which aids in contributing to an estimated 14% of agricultural Gross Domestic Product
(GDP) and approximately 4% of overall Kenya’s national GDP (KDB, 2014). Also
significant is the fact that Kenya is the second largest dairy producer and consumer in Sub-
Sahara Africa and is relatively self-reliant where it is dominated by very dairy industries and
a high number of smaller and medium processors leading to very stiff competition (Dairy
Report, 2016). Milk production has grown at an average of 5.3% increasing from 3.2 billion
litres in 2003 to 5.2 billion litres in 2013 while volumes of value added and process sed milk
has grown by an average 7% per annum increasing from 197 million litres in 2003 to 523
million litres in 2013 (USAID, 2010).

Before independence, dairy was largely a preserve of large scale white settler farmers and
was export oriented. To ensure smooth development in the dairy industry, the Kenya Dairy
Board was established through an Act of Parliament in 1958, under the Dairy Industry Act
Cap 336 of the laws of Kenya with the overall objective of regulating the industry. After
independence, government policy focused mainly on including indigenous Kenyan
smallholders in production and marketing with highly subsidized interventions by the
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government which has made small holder dairy farmers dominate the industry at production
level (Dairy Report, 2011).

The liberalization of the marketing of milk in Kenya in 1992, saw the entrance of a number of
private milk processors and marketers including the advent growth of the informal sector
(Ngigi 2005). Other milk marketing channels include co-operative societies and farmers’
group, informal traders, distributors and retailers while consumers are the major players who
have an important influence on how the other players perform. Liberalization has since
brought a lot of dynamism of the dairy market and institutions where there is stiff
competition in the milk processing sector and therefore there is need to continually measure
organizational performance so as to effectively and efficiently operate in the market (Waema,
2013).

Background of New Kenya Co-operative Creameries Limited (New KCC Ltd)

The New KCC Ltd which remains as a parastatal, forms an integral part in the food industry
and is one of the leading processor and marketer of milk and milk products where it has an
outstanding reputation as the largest dairy company in Africa and the oldest in East and
Central Africa, having been founded in 1925 by European farmers. Until 1992, Kenya
Cooperative Creameries Ltd (KCC Ltd) as it was known then, was the dominant player since
there were no other milk processors in the industry, informal trade of milk was minimal and
thus it enjoyed a protected monopoly in marketing of milk and milk products since its
inception in 1925 (EPZ 2005). The liberalization ended 60 years of KCC Ltd dominance
which brought increasing problems in the KCC’s operations where it was put under
receivership and selling it by the government in 2002 due to mismanagement. In 2003, the
new government at the time, NARC, revitalized KCC Ltd and renamed it as the New KCC
Ltd which was a positive intervention in that the farm gate prices are quite predictable as
New KCC Ltd sets what amounts to a benchmark price. In 2006, New KCC Ltd was awarded
the Parastatal status (Muriuki et al, 2011), however it is currently earmarked for privatization,
with the government retaining between 10 and 20 per cent of the shares for oversight.

STATEMENT OF THE PROBLEM

Today’s market place is shifting from individual firm performance to supply chain (SC)
performance which is an approach by the entire chain to meet end customer needs through
product availability and responsive on-time delivery (Dairy Report, 2011). However, the
overall operations of a supply chain are affected by uncertainty which leads to Bullwhip
Effect (BWE) hence adversely impacting on the effectiveness of SCs (Bakos, 2009). Milk SC
is one of the complex food supply chains due to some uncertainties in every stage of the
chain which causes inefficiencies in operations and coupled with infrastructural bottlenecks
due to poor road infrastructure and inadequate cold chain, this leads to high wastage levels
being experienced (Atieno & Karuti, 2008). Owing to the perishability characteristics of
milk, successful distribution channel strategy selection, implementation, and management is
important so as to provide downstream value through timely delivery to the end users
otherwise it is likely to face numerous customer complaints (Saremi & Zadeh, 2014). Food
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manufacturing firms are also characterized by the relative largeness of inventories being
maintained in order to accommodate demand uncertainty and therefore the longer the lead
time, the larger the inventory the firm must carry and also small changes in consumer demand
in a supply chain can lead to large variations in supply orders and all this is related to BWE
(Yigitbasioglu, 2010). The reason for the surge of demand could be attributed to sales
promotions or some other reason except natural demand increase from the customer and
therefore it is not the change in demand that drives this effect, but the problem arises from the
part of the channel members when this data is not shared or there is delay in the information
transfer and as a result, the interpretation of these changes are magnified as forecasting and
planning take place (Bakos, 2009). Demand also outstrips supply especially during the
growth phase of the product lifecycle and due to alternating periods of seasonal oversupply
and undersupply, this leads to milk (as inventory) being rationed by suppliers as well as a
hedge by retailers against possible price increase and anticipated shortages through hoarding
(gaming) (Kumar et al., 2013). According to Ghasemi (2010), BWE is not harmful by itself
but due to its non-industry specific nature, it has seized the attention of many academicians
from diverse industries and learning institutions as it describes its undesirable effect on
business performance in terms of loss of revenue, bad customer service, high inventory levels
and unrealized profits and the effect is even more severe in multi-echelon supply chains. The
revitalization of KCC Ltd has been seen as a positive intervention, however not all woes have
been resolved in the milk processing sector due to lack of policies to improve the sub-sector,
where for instance the dairy industry has been left to processors to dictate pricing thus hurting
small scale farmers (Standard Newspaper Aug, 2015). Little has been researched with regard
to this phenomenon in Kenya and due to the rapid expansion of the dairy industry, there is
potential for improvement for the milk processing firms and therefore this study seeks to
investigate the effect of Bullwhip phenomenon on performance of milk processing firms in
Kenya, a case study of New Kenya Cooperative Creameries Limited.

General Objective

The main objective of this study was to investigate the effect of Bullwhip on performance of
milk processing firms in Kenya. A case study was done on New Kenya Cooperative
Creameries Limited- Headquarters, Nairobi. The firm was chosen because it has not been
performing well as expected despite its renationalization in June of 2003 and repurchase to
New KCC Ltd.

Specific Objectives

1. To determine the effect of information sharing on the performance of New Kenya
Cooperative Creameries Limited.

2. To analyze the effect of inventory management approaches on the performance of
New Kenya Cooperative Creameries Limited.

3. To assess the effect of shortage gaming on the performance of New Kenya
Cooperative Creameries Limited.

4. To establish the effect of distribution channels on the performance of New Kenya
Cooperative Creameries Limited.
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THEORETICAL FRAMEWORK
Theory of Constraints

Most organizations have not been able to achieve better results related to effectiveness and
market share since they mostly consider own local constraints when they should be
considering on entire global constraints related to the Supply Chain (SC) as a whole (Wang et
al., 2004). Therefore, the theory of constraints (TOC) is usually proposed to assist in make-
to-stock SCs and it is an overall management philosophy that seeks to focus on the weakest
ring(s) in the SC by identifying a constraint that is preventing the system from reaching its
main goal which is to increase manufacturing throughput efficiency or system performance
usually measured by sales (Goldratt, 2004).

Therefore, a key process in the TOC are the five steps of the Continuous Improvement
Methodology which provides the necessary capabilities to detect the system’s constraints,
exploit them, subordinate everything to the above decision, then elevate the system’s
constraints and get back to step one, but preventing inertia to become the next system’s
constraints. The approach used is the Drum-Buffer-Rope (DBR) methodology to effectively
manage the system where once the bottleneck is identified; it becomes the drum of the
system. A buffer is used to protect against variability during replenishment times so as to
utilize full capacity in the bottleneck while a rope is used to subordinate the system to the
bottleneck (Yigitbasioglu, 2010). Hence TOC emphasizes on focusing on the effective
management of the capacity and capability of the constraints and this can be achieved by
milk processing firms applying appropriate inventory control systems with the aim of
enhancing their operations to meet the projected operational performance (Fawcett et al.,
2012).

During production planning, a manufacturing firm will use sales forecasting to send orders to
suppliers through the MRP I1. This results to continuous excess inventory or production
interruptions due to inadequate inventory in the firm due to the SC’s partners’ successive
erroneous decisions based on information from perceived demand. TOC depicts that there is
improved quality and productivity with reduction of supply lead time with use of SCM tools
which integrate systems such as MRP but there is still considerable waste with inventory in
the SC as a whole. Situations become worse when it is better to use a truckload than a less-
than-truckload transportation, resulting to even larger production lots (Reinaldo et al., 2010).
Therefore, it is evident that occurrence of unbalanced inventories across the SC prevents a SC
from maximizing its profits and that TOC with its bottleneck management strategy through
the DBR methodology is highly effective in remedying the BWE which is a proven cause of
significant inefficiencies in SCM through a number of ways.

The amplification of variability of orders is much lower and cost savings is achieved by
reduction of variability in factory production which translates in cost savings in terms of
inventory, labour and transportation costs (Simatupang & Sridharan, 2003). Studies have
demonstrated that the use of the TOC reduces inventory, work in process inventory, lead
times, and improves due date delivery performance and this is realized through identification
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of those processes that are constraining the manufacturing systems restricting an organization
from maximizing its performance (Yigitbasioglu, 2010).

In spite of TOC’s usefulness, many scholars notice its limitations where one of them is in the
proper identification of the constraints where a lot of time and resources are wasted on
problems that are not critical to the company. In some organizations, there is lack of support
and commitment by top-level management where the implementation of TOC is just
delegated to the mid-level managers (Watson et al. 2007). Reid and Koljonen (1999) singled
out the inability of TOC to capture the dynamic complexity of modern manufacturing
environment as one major drawback. The coupling of the Theory of Constraints’ logic trees
with System Dynamics modelling techniques was proposed as a way of strengthening the
Theory of Constraints process.

Transaction Cost Economics Theory

Transaction Cost Economics (TCE) theory has been an established theory which suggests that
a firm organize its cross-organizational activities by selecting governance structures that
minimizes its production costs within the firm and transaction costs within the markets hence
the critical dimensions for describing transactions are: uncertainty, frequency and asset
specificity (Williamson, 2008). TCE is one of the most influential theories on inter-
organizational system (I0S) use and inter-firm collaboration hence the link between TCE and
SCM where TCE thinks 10S use can reduce transaction costs by increasing asset specificity
and reducing uncertainty (caused by market dynamics, environmental complexities,
technology uncertainty etc.) (Bakos, 2009). Transaction costs can be divided into
coordination costs and opportunity costs (transaction risks) where uncertainty and asset
specificity are two factors which increase coordination costs and opportunity costs
respectively.

Information sharing can be viewed as an asset specific investment to enable transactions
where the benefits of information sharing will be equal to or greater than the Net Profit Value
(NPV) of future losses due to opportunism (Yigitbasioglu, 2010). Hence an advantage of
inter-firm collaboration facilitated by information sharing through use of Information and
Communication Technology (ICT) tools is that it permits parties in the SC to deal with
uncertainty and complexity in the markets through coordination mechanisms such as market
mechanisms, contracts, partnership arrangements, which lead to the increasing efficiency of
all partners (Artz & Brush, 2000). TCE focuses on uncertainty where it is suggested that it
exists in the market and more specifically in manufacturing, where it is caused by uncertainty
of demand, supply, New Product Development and technology and in other cases from social,
natural and political social uncertainties which may have a significant effect on the
performance of a firm (Koh & Tan, 2006).

Demand uncertainty which relates to unpredictable events in the downstream part of the SC
consisting of retailers and consumers can result from seasonality, volatility of fads and
change of consumer preferences due to availability of new products or short lifecycle of
products. Supply uncertainties which relates to unpredictable events that occur in upstream
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part of the SC is caused by material shortages and late delivery which can lead to disruption
of production therefore in the long run adversely affecting sales as well as the distributors and
retailers in the downstream (Bakos, 2009). The concept of uncertainty from the TCE point of
view assume that there is a probability that partners behaves rationally and opportunistically
by ordering more inventory in addition to buffer stock to cushion again possible shortages
which increases costs (stockholding costs, ordering costs, carrying costs) hence it provides
further insight into the value of information sharing between organizations to reduce firm’s
exposure to uncertainty otherwise this results to BWE (Jones & Simons, 2000). TCE is
however not without criticism. The theory is static in that it is restricted to the efficiency
rationale or SC collaboration where the organizational contexts (e.g. culture, power,
dependence and trust) are assumed away (Barringer & Harrison, 2000).

RESEARCH METHODOLOGY
Research Design

A research design is the conceptual structure within which the research is conducted and it
constitutes the blueprint for the collection, measurement and analysis of data. The study
adopted a descriptive research design through a case study while collection of data was
through a survey method. The descriptive research design was appropriate as it enabled the
study combine both qualitative and quantitative research approaches (Kothari, 2011).
Qualitative approach can be used to gain more in-depth info that may be difficult to convey
quantitatively and hence will assist in generating appropriate conclusions with respect to the
research questions by utilizing questionnaires (Mugenda & Mugenda, 2003). Qualitative
approach involves interpretation of phenomena without depending on numerical
measurement or statistical methods (Styles et al., 2012). Quantitative approach on the other
hand strives for precision by focusing on items that can be counted into predetermined
categories and subjected to statistical analysis (Taylor, 2013). The use of these two
approaches reinforces each other (Zhu et al., 2013). According to Kothari (2006), a case
study design is a way of organizing data and looking at the object as a whole. A case study
approach is essentially an intensive investigation of the particular unit under consideration
and it helps the study narrow down a very broad field or population into an easily
researchable one and seeks to describe that unit in details, in context and holistically (Kombo
& Tromp, 2006). Therefore, the case study design was deemed most appropriate in this study
since data was gathered from a single source; the New KCC Ltd to represent all other milk
processing firms in Kenya. Survey method was used as it permitted the collection of data
through questionnaires administered to a sample representing the population and the data
collected was used to suggest relationships between variables and produce models for these
relationships. Data collection methods were tested for validity and reliability where according
to Kothari (2006) these conditions must be present in descriptive studies. The two designs
facilitated the gathering of reliable data describing the true characteristics of the factors that
depict bullwhip phenomenon which has an effect on the performance of New KCC Ltd.
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Target Population

A population is the total collection of elements about which we wish to make inferences
(Cooper & Schindler, 2003). The target population comprised of all the departments at New
KCC Ltd Headquarters, Nairobi. These departments included: Procurement, Inventory and
Logistics, Raw Milk Procurement and Extension, ICT, Sales and Marketing, Finance, Human
Resources, Factory Operations, Internal Audit, Risk and Compliance. All these departments
currently comprised of a total of 167 employees.

Sample Size and Sampling Technique

A sample size is a set of entities drawn from a population with the aim of estimating
characteristics of the population (Kothari, 2008). According to Orotho and Kombo (2006),
sampling is the process of selecting a number of individuals or objects from a population
such that the selected group contains the elements which are representative of the
characteristics found in the group. The study adopted stratified sampling method where the
population was categorized into homogenous strata (staff level) so that the sample was
proportionately representative of each strata. This technique was ideal because it gave the
respondents at all levels in the organization an equal opportunity to participate in the study
without bias (Kothari, 2008). This method was justifiable for this research because it allowed
an equal chance for all staff members from all levels within the departments to participate
equally as they were selected randomly from each department within the whole organization.
Neuman (2003) argues that the main factor considered in determining the sample size is the
need to keep it manageable enough. The choices for this technique enable the study to derive
detailed data at an affordable cost in terms of time, finances and human resource (Mugenda
and Mugenda (2008). Gay (1983) as cited by Mugenda & Mugenda, (2003), a representative
sample is one that is at least 10%-20% of the total population which is suggested for
descriptive studies. However, Babbie (2005), and Gay & Airasian (2003) have stated that
what should determine the sample size should be the type of descriptive research carried out
and the overall size of the population. Krejcie & Morgan (2012) also argue that determination
of sample size differs depending on the research design and therefore the following formula
(Krejcie & Morgan, 1970) was used to determine the sample size for a finite target population
for this study calculated at 95% confidence level and 5% standard error:

S= _ X°NP(1-P)
d?5(N-1) + X?P (1-P)

Where: S = Required Sample size; X = Z value (e.g. 1.96 for 95% confidence level); N =
Population Size; P = Population proportion (expressed as decimal) (assumed to be 0.5
(50%); d = Degree of accuracy (5%), expressed as a proportion (.05); It is margin of
error

Therefore:

S =1.96°x167 x 0.5 (1-0.5)
0.05 %(167-1) + 1.96° x 0.5 (1 - 0.5)
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S =116.61; Approximately 117 sample size

A table developed by Krejcie & Morgan (see Appendix) also has all the provisions one
requires to arrive at the required sample size for the various known populations. Using the
above formula, the sample size for this study was 117 respondents which was equivalent to
70% of staff working at NKCC headquarters. Random sampling was then used to pick a
sample from each strata where under this sampling design, every item in all the strata has an
equal chance of inclusion in the sample. One questionnaire was administered on each sample
unit giving us 117 respondents. It is considered the best technique of selecting a
representative sample as it ensures the Law of Statistical Regularity which states that if on
average the sample chosen is a random one, the sample will have the same composition and
characteristics as the universe (Kothari, 2011).

Data Collection Instruments and Data Collection Procedure

Survey method is the most suited for gathering descriptive information and hence it was used
to collect primary data in this study. A self-developed survey instrument was designed based
on the constructs of the conceptual framework using questionnaires to collect the required
data due to their simplicity in the administration and scoring of items as well as data analysis
(Gronhaug, 2005). Structured questionnaires were used where closed and open-ended
questions were developed for generating information on the key variables of interest from the
target respondents in this study. Closed-ended questions have the advantage of collecting
viable quantitative data while open-ended questions provide rich insights by allowing the
respondents freedom of answering the questions and the chance to offer in-depth responses to
the closed-ended questions (Mugenda & Mugenda, 2008). The questionnaires were self-
administered through drop and pick method to identify respondents with a brief explanation
on their purpose and importance and later picked for analysis. However, in such cases, it is
difficult to probe or prompt responden ts, study cannot also ensure that the ‘right’ person
answers the questionnaire and additional data cannot be collected. The study also collected
qualitative data through open-ended questions in the questionnaire from the respondents who
are conversant with the subject through experience. According to Kothari (2006), structured
questionnaires are easily administered, improve confidentiality of the interviewee, are easy to
code and analyze, are cost effective in terms of money and therefore generally lead to a
higher response rate. Secondary data was obtained from desk review of existing information
about the study areas. relevant literature review from previous studies, existing materials like
academic journals, magazines, books, periodicals, brochures, company’s financial statements
and the company website. The objective was to collect, organize and synthesize knowledge
relating to BWE on performance of organizations. Therefore, this offered high quality data
and also saved resources in terms of money and time.

Data Analysis and Presentation

According to Marshall and Ross man (1999), data analysis is the process of bringing order,
structure and interpretation to the mass of collected data which involves the coding, editing
and cleaning of data in preparation for processing. The use of closed-end and open-end
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questionnaires contributed towards gathering both quantitative and qualitative data.
Descriptive statistics was used to analyze the quantitative data in this study where data was
scored by calculating the percentages, mean scores and standard deviation with Statistical
Package for the Social Sciences (SPSS) version 23 as the main tool for data analysis and
presentation. This allowed the study to follow clear set of quantitative data analysis
procedures that led to increased data validity and reliability and as well demonstrated the
relationship between the research variables. SPSS also assisted in presenting the findings in
the form of frequency distribution tables, bar charts and pie charts. Mugenda and Mugenda
(2008) points out that the study uses regression analysis to determine with statistical
significance, the influence or effect that the independent variables have in the dependent
variable. Performance of New KCC Ltd was regressed against four variables of the effect of
information sharing, inventory management approaches, shortage gaming and distribution
channels. Multiple regression analysis was used since it is appropriate to test a group of
independent variables on one dependent variable (Mbwesa, 2006). The statistical multiple
regression model that was applied was:

Y= O+ BLX1+ P2X2+ B3X3+ BAXA4+e

Where: Y = Performance of New KCC Limited; B0 = Constant term (Coefficient of
intercept); B1l, B1l, B3, P4 =Beta coefficients (regression coefficients of the four
independent variables); X1 = Information sharing; X2 = Inventory Management
approaches; X3 = Shortage gaming; X4 = Distribution channels; e = Error

The model provided (R2) which gives a combined prediction of all the independent variables
under study on the dependent variable. The (F) and its statistical significance showed whether
independent variables really predict performance of New KCC Ltd or it’s a matter of chance
only. The (t) values showed multi-collinearity between the independent variables while the
regression coefficient shows the contribution of each independent variable in predicting the
performance of New KCC Ltd. According to Mugenda & Mugenda (2012), multi-collinearity
can occur in multiple regression models in which some of the independent variables are
significantly correlated among themselves which is said to be a problem as it results to large
standard errors of the coefficients associated with the affected variables. ANOVA was then
further be used to test the goodness of the fit of the produced model to the data as Green &
Salkind (2013) posit that ANOVA helps in determining the significance of relationship
between the research variables. Using content analysis, the qualitative data drawn from the
questionnaire was analyzed by summarizing the set of observations drawn from the
respondents in frequency tables. Content analysis assists in quantifying qualitative data. The
common set of observation derived was entered into the SPSS. All the analyzed findings
were presented in form of frequency tables, pie charts and bar charts.

RESEARCH RESULTS

The general objective of the study was to investigate the effect of bullwhip phenomenon on
performance of milk processing firms in Kenya. Specifically, the study investigated
information sharing, inventory management approaches, shortage gaming and distribution
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channels. The study findings showed a great influence of these four variables to the
performance of milk processing firms.

Effect of information sharing on the performance of New KCC Ltd

The study findings revealed that information sharing affects the performance of New KCC
Limited greatly. In measuring the role of information sharing, the respondents were asked to
indicate the level of information sharing available within the organization as well as with the
suppliers and customers which was at middle level. Further the study found that ICT tools
adopted by the organization lead to improved market share. Supply chain collaboration also
improves information sharing leading to smooth flow of supply chain activities and that the
level of application of the ICT tools has improved communication with the customers,
suppliers and other supply chain partners. Further the effect was evidenced by the fact that
relationship between suppliers and the organization influence the amount of products
purchased and that the information regarding demand forecasts and orders is shared across
the supply chain as soon as it is received. However, the study found out that the ICT tools
adopted have not led to a reduction in inventory levels in the organization. The respondents
further said that not all information reaches every person in the company however, all
information is put on adverts through national TV and daily newspaper, Information is
therefore necessary as it plays a role in customer relations, leads to new ideas and innovation
as well as employee management.

Effect of inventory management approaches on the performance of New KCC Ltd

The study found that inventory management approaches have a great effect of on the
performance of New KCC Ltd. The effect was evidenced by the fact that the inventory
management approaches used by the organization have improved the market share of the
organization and have assisted decision makers react to demand fluctuations. The study also
found that inventory management system at New KCC Ltd allows suppliers or immediate
customers to access information about their inventory level to manage frequency as well as
quantity and timing of ordering and that inventory management approaches has smoothened
ordering frequency for each customer brought in some effect on the performance of the New
KCC Ltd. Further the effect was evidenced by the fact that Economic Order Quantity has
helped to improve customer service levels by ensuring availability of products. However, the
study found that Just In Time (JIT) did not help to reduce the inventory levels. The
respondents also said that for the performance of New KCC Ltd to increase, it needs to
improve on production, distribution and machinery.

Effect of shortage gaming on the performance of New KCC Ltd

The study found out shortage gaming has a great effect on the performance of New KCC Ltd.
In measuring the effect of shortage gaming, the study sought to establish the level at which
the organization gives incentives to customers in terms of quantity discounts, price discounts,
coupons or rebates which was indicated at low level. The study found out that the
organization employs order rationing strategy to its customers during milk shortages and that
shortage gaming (hoarding) by retailers affect the overall performance of the organization.
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Further, the study also found that the organization has managed to offer consistent prices
hence minimizing buying surges brought by temporary promotional discounts and that the
organization’s customers are allowed to cancel their orders. In addition, the study found that
the sales promotion or sales incentive plans (e.g. price discounts) cause erratic buying.
However, the study found that true milk shortages doesn’t impact on the production
schedules.

Effect of distribution channels on the performance of New KCC Ltd

The study found that distribution channels have a great effect on the performance of the New
KCC Ltd. In measuring the effect of distribution channels, the study sought to establish the
level at which the organization’s distribution channel is well organized and managed. This
effect was evidenced by the fact that there is an effective transportation management system
that allows on-time delivery of raw materials to the organization and finished products to the
customers and that long lead times lead to significant increase of order quantities by the
customer. Again, the effect was brought about by current vehicle scheduling and routing
practices having enabled reduction of operational costs and that the current distribution plan
offers flexibility to respond to changes in customer demand. Further the study found that the
organization’s transport infrastructure and processes are adequate and reliable. However, the
study was neutral that transport planning and management affect performance of the
organization. Further the respondents said that improving distribution to reach the remote
areas of the country, establishing lots of New KCC Ltd depots and adding more vehicles and
manpower will also affect the performance of New KCC Ltd. Overall, the study found that
information sharing had the greatest effect on the performance of New KCC Ltd, followed by
shortage gaming, and then inventory management approaches while distribution channels had
the least effect on the performance of New KCC Ltd.

MULTIPLE REGRESSION ANALYSIS

A multiple regression model was fitted to determine whether independent variables notably,
X1 = Information sharing, X, = Inventory Management approaches, X3 = Shortage gaming
and X, = Distribution channels simultaneously affected the dependent variable Y=
Performance of New KCC Ltd. This subsection therefore examines whether the multiple
regression equation can be used to explain the nature of the relationship that exists between
the independent variables and the dependent variable. The multiple regression models were
of the form:

Y= Bot BiXot BoXo+ BaXat PaXste

Where: Y = Performance of New KCC Limited; Bo = Constant term (Coefficient of intercept);
B1, B1, B3, B4 =Beta coefficients (regression coefficients of the four independent
variables); X; = Information sharing; X, = Inventory Management approaches; X3 =
Shortage gaming; X, = Distribution channels; e = Error
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Table 1: Model Summary

Model R R Square  Adjusted R Square  Std. Error of the Estimate
1 0.825 0.680 0.662 1.509

Table 1 above is a model fit which establishes how fit the model equation fits the data. The
adjusted R* was used to establish the predictive power of the study model and it was found to
be 0.662 implying that bullwhip phenomenon account for 66.2% of the variations in
performance of New KCC Ltd which is explained by information sharing, inventory
management approaches, shortage gaming and distribution channels leaving 33.8% percent
unexplained. Therefore, further studies should be done to establish the other factors (33.8%)
affecting the performance of New KCC Ltd.

Table 2: ANOVA results

Model Sum of Squares Df Mean Square F Sig.
1 Regression 353.915 4 88.479 37.246 0.000
Residual 166.285 70 2.376
Total 520.2 74

The probability value of 0.000 indicates that the regression relationship was highly
significant in predicting how information sharing, inventory management approaches,
shortage gaming and distribution channels relate with performance of New KCC Ltd. The F
calculated at 5 percent level of significance was 37.246 and since F calculated is greater than
the F critical (value = 2.4495), this shows that the overall model was significant.

Table 3: Coefficients of Determination

Unstandardized Standardized

Coefficients Coefficients t Sig.

B Std. Error  Beta
(Constant) 0.876 0.146 6.000 0.000
Information sharing 0.775 0.302 0.712 2.566 0.012
Inventory management 0.525 0.198 0.397 2.652 0.009
approaches
Shortage gaming 0.698 0.276 0.802 2.529 0.014
Distribution channels 0.638 0.056 0.581 11.39 0.013

Dependent variable: Performance
The resulting optimal regression equation was:
Y =0.876+ 0.775 X; + 0.525X;, + 0.698X; - 0.638 X4

The regression equation above has established that taking all factors into account
(information sharing, inventory management approaches, shortage gaming and distribution
channels) constant at zero, performance of New KCC Ltd was 0.876. The findings presented
also show that taking all other independent variables at zero, a unit increase in information
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sharing would lead to a 0.775 increase in the performance of New KCC Ltd. Therefore,
information sharing is a key factor for performance of milk processing firms in Kenya which
further implies that an increase in information sharing through supply chain collaboration and
ICT tools investment leads to an increase in performance of milk processing firms.
Information sharing was significant since 0.00<0.005. This concurs with Gichuru et al.
(2015) and Kinuthia & Ali (2015) who found that information sharing as measured by supply
chain collaboration and ICT tools in the industry positively impact their performance by
reducing bullwhip phenomenon.

The study also found that a unit increase in inventory management approaches would lead to
a 0.525 increase in performance of New KCC Ltd. The variable was found to be significant
since p-value is less than 0.005. This concurs with Thogori (2015), who indicates that proper
inventory management is crucial in performance and advancement of food processing firms
and further reports that inventory management should ensure continuous supply, minimized
loss, increased production and cost control which impact on the performance of food
processing firms. Further the study found that a unit increase in the scores of shortages
gaming would lead to a 0.698 increase in the performance of New KCC Ltd. The variable
was significant since 0.00<0.05. The findings concur with Tumaini (2011) who reported that
when shortages occur, suppliers employ order rationing strategies and to counter this, buyers
will often increase the size of their orders hence suppliers can no longer determine the true
demand. This results in unnecessary additions to production capacity, transportation
investment and warehouse space which affect overall operating competencies as they are
unable to remain reactive to changing market conditions and customer demands.

Further, the findings show that a unit increases in the distribution channels would lead to a
0.638 decrease in the performance of New KCC Ltd. The variable was found to be significant
since 0.00<0.005. Distribution channels were found to have weak correlation which was
statistically significant. The study findings relate to those Wihdat et al (2013) who reviewed
long distribution channel’s problems and concluded that long distribution channels pose
complex problems which are variability, bottlenecks such as long lead times, BWE, high
transportation and logistics costs. The study findings also concur with Jeruto et al. (2014)
who deduced that there is a positive relationship between lead time and organizational
performance where there is increased customer satisfaction, shorter production schedules and
reduced obsolescence and surpluses. Overall, information sharing had the greatest effect on
the performance of New KCC Ltd, followed by shortage gaming, and then inventory
management approaches while distribution channels had the least effect to the performance of
New KCC Ltd. All the variables were significant (p<0.05).

CONCLUSIONS

The study concludes that information sharing affects the performance of New KCC Limited
greatly. This was deduced from the fact that ICT tools adopted by the organization led to
improved market share and the fact that supply chain collaboration improves information
sharing leading smooth flow of supply chain activities. The study concluded that ICT tools
adopted have led to a reduction in inventory levels in the organization.
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The study also concludes that inventory management approaches has a positive effect of on
the performance of New KCC Ltd. The effect was deduced by the fact that the inventory
management approaches used by the organization improved the market share of the
organization and that inventory management approaches in the organization have assisted
decision makers reacted to demand fluctuations. Further the study deduced that Economic
Order Quantity has helped to improve customer service levels by ensuring availability of
products. However, the study found that Just In Time (JIT) did not help to reduce the
inventory levels.

The study concludes that shortage gaming has a positive effect on the performance of New
KCC Ltd. In this case the study deduced that the organization employs order rationing
strategy to its customers during milk shortages. The study also concludes that the sales
promotion or sales incentive plans (price discounts) cause erratic buying. However, the study
deduced that true milk shortages doesn’t impact on the production schedules.

In relation to distribution channels, the study concludes that distribution channels have a
negative effect on the performance of the New KCC Ltd. Again, the study deduced that
current vehicle scheduling and routing practices having enabled reduction of operational
costs and that the current distribution plan offers flexibility to respond to changes in customer
demand. Further the study deduced that the organization’s transport infrastructure and
processes are adequate and reliable. However, the study concludes that transport planning and
management affect performance of the organization.

Overall, the study concludes that information sharing had the greatest effect on the
performance of New KCC Ltd, followed by shortage gaming, and then inventory
management approaches while distribution channels had the least effect to the performance of
New KCC Ltd.

RECOMMENDATIONS

With reference to the findings and conclusions made in this study, the study provides
recommendations which can be adopted for improvement of the milk processing firm’s
performance. These include the following;

Concerning the information sharing the study recommends that New KCC Ltd as well as the
other manufacturing firms in Kenya need to focus on the ICT tools adopted in order to reduce
inventory levels in the organization as well as integrate all functions of an organization. The
study further recommends that there should be integration of data and information sharing
through technology implementation and increased collaboration as competitive tools in the
processing firms for realizing their corporate competitive strategy.

In relation to inventory management approaches, the study recommends that manufacturing
firms in Kenya such as New KCC Ltd should focus on inventory management approaches
used by the organization to improve the market share of the organization as well as
improving inventory records management in general. It helps determine the minimum safety
stock needed to provide an insurance policy against supply chain problems either from
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manufacturing glitches or distribution uncertainties so that customers get what they ordered.
It is also useful for pinpointing the amount of inventory required to replenish deliveries every
two weeks and as well, it helps companies find ways to avoid a backlog of excess or obsolete
inventory.

Concerning shortage gaming, the study recommends that the manufacturing firms in Kenya
such as New KCC Ltd should focus on pricing which is a significant attribute through which
a firm executes its competitive strategy. Price is identified as one of the most sensitive factor
among the relationship between suppliers and the customers. This is due to the fact that peak
in demand during the promotion may be followed by a trough in demand following the
promotions, as customers have simply ‘bought early’.

Concerning distribution channels, the study recommends that the manufacturing firms in
Kenya should focus on transport planning and management which were found to affect
performance of the organization. This can be achieved by firms through trying to minimize
the cost of production, the costs of transportation of goods to the consumers as well as the
operational costs involved. Intermediaries are the additional companies that take a
manufacturer's product and sell it to a company, such as a distributor or a retailer. Since these
companies are experts at what they do, intermediaries can increase sales volumes and
decrease costs.
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