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ABSTRACT

Product Development is an important business psot@severy technology driven
company in its bid to secure future growth andaunsd success in the marketplace.
As the forces of global competition and consumephsiication continue
intensifying, business organizations are forcetethink and redesign their strategies
in order to meet the requirements of the changiagket place. The main objective of
the study is to establish the cement product deveémt management in Kenya using
a case of Savannah Cement Limited (SCL). The sty guided by the following
specific research objectives, establishing thetegras adopted by SCL in cement
production management, determining the effectivenesf cement product
development at SCL; establishing the challengedeiment product development at
SCL, establishing the drivers of product developm&nSCL. The research used
descriptive survey method; the population of intereas staff in SCL manufacturing
firm in Kenya. The study used primary data, whiclaswcollected using a
questionnaire containing both structured and uogirad questions. The data was
processed through Excel application and StatistRatkage for Social Sciences
(SPSS). The presentation of the information wagbles, charts and graphs in form
of frequencies and percentages. The study fourtdS@a relied on a unique product
as well as consistent management focus in itsdbghtn competitive advantage. The
effectiveness of these strategies were seen iyettie2013 month by month growth in
sales and consumer acceptance. It was thereforeluden that the product
development process and strategies used at SCH beulised as long term strategies

to expand market shares.



CHAPTER ONE
INTRODUCTION

1.1  Background of the Study

Product development is inherently a risk-drivencess and companies take risks in
developing new products, or alternatively in noweleping new products. New
Product development is defined as the transformatfoa market opportunity into a
Product available for sale (Krishnan and UlrichQ20The Product development is
central to business prosperity for firms active anmarket characterized by
competition like the cement industry in Kenya anatrenspecifically for a new entrant
like the Savannah Cement. Potential benefits ofliRrodevelopment efforts include
improved market position in terms of new produciering up new markets,
improved resource utilization and renewal and fiamnsation of the organization
(Clark and Wheelwright, 1995). The ideal outcomePobduct development is high
performing products; products that achieve stimdamarket share, sales growth,
customer use and profit objectives. Ultimately,haperforming products contributes
to competitive advantage and, subsequently, higlanttial performance for the
organization involved. The success of product dgwelent in any organization relies
on proper management of the process of productl@@vent. This study sought to
evaluate new product development management atS@Be which is a new

organization in the cement manufacturing industry.

Many challenges hinder successful product developmeThe risks involved are
significant, and uncertainty is greater in the ieadtages. At the same time however,
significant product and process decisions must bderthat will affect the product
outcome. In addition to this, numerous interfacksth within the developing
organization, and externally to its various stalkééws, are crucial to the process.
Furthermore, there is a great deal of complexitihiwithese external organizations.
As a result, the uncertainty associated with nesdpects has driven many different

approaches to dealing with these risks.

11



1.1.1. Cement Industry in Kenya

Kenya’'s building and construction sector is amontm most rapidly growing,

experiencing an average growth rate of 14.2 pefcerihe period 2006 — 2011. Over
the same period, Kenya’s economic growth, as medsoy the real Gross Domestic
Product (GDP) averaged only 4.3 percent declining.88 percent in 2011 from 6.33
percent in 2006. Difficult global macro conditiofeffects of high oil prices and the
August 2007 commencement of the financial crisig) Kenya's 2008 post-election
violence in the midst of a high inflation environm€inflation averaged 9.0 percent)

resulted in the country’s subdued economic perfocaaluring the period.

Figure 1.1: Growth in Construction Output Versus Gross Development Produce

Growth Percent
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Real GDP growth Construction Output

Source: World Economic Outlook (WEOQO) Database (Oeta201), Kenya National
Bureau of Statistics (KNBS) Economic Survey (20868 2012)

As seen in Figure 1.1, the Kenya has experiendad@ation in construction output
despite the little fluctuation in the GDP growtheovthe years. In 2009, the
construction output experienced the highest recbrgewth, prior to it dipping
sharply in 2010.
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Figure 1.2: Cement Consumption in Metric Tonnes and Growth in Consumption

in Percent
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Source KNBS Economic Survey (2009 and 2012)

As shown in Figure 1.2 Cement production expandednaaverage rate of 11.6
percent for the period 2006 — 2011 to 4.09metms o 2011 from 2.41metric tons in
2006. This rise in production was driven by thenewf new cement producers and
extensive capacity expansion by existing players r@sponse to increasing
competition. This rise in production led to the sigtent oversupply of cement during
this period. Given an estimated industry capaditiysation rate of about 72 percent,

this glut supply could be much higher were insthttapacity fully utilised.

As at end of 2011, the local cement industry inetligix cement companies with
mines concentrated in three sites across the gouasr shown in the Table 1.1.1

below

Table 1.1: List of Cement Companies and L ocations of their Mines

Cement Company Mines Cement Brand
Bamburi Cement Limited Mombasa Nguvu

Athi River Mining Limited Athi River | Rhino

East African Portland Cement Company Limited (EARPC@thi River | Blue Triangle
National Cement Company Limited Lukenya Simba
Mombasa Cement Limited Athi River|  Nyumba
Savannah Cement Limited Athi River|  Savannah

13



As seen in Figure 1.3 below, the cement industsystaadily grown from an annual
production of about 2.3 million metric tonnes in0BOto about 4.1 million metric

tonnes in 2011. This is in spite of the fluctuatiorgrowth in production.

Figure 1.3: Cement Production (Million Metric Tonnes) and Growth in
Production (Percent)
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Source KNBS Economic Survey (2009 and 2012)

Figure 1.4: Cement Imports Versus Exports, Metric Tonnes
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Source KNBS Economic Survey (2009 and 2012)

Figure 1.4 shows the year by year changes in cemmgairts and exports in Kenya
from the year 2006 to the year 2011. It is evidkat the exports have grown steadily
during this period whereas the imports have staghdt is clear that cement in Kenya

industry is sustained by local manufacturing conngsmn
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1.1.2. Savannah Cement Company

The sixth and latest entrant into the market, S€ithe biggest stand-alone cement
grinding plant in Kenya in terms of grinding capggciwith an annual production
capacity of 1.5 million metric tonnes. The planstsategically placed in Athi River,
some 35 kilometres from Nairobi, which accounts306rpercent of Kenya’'s cement
consumption. Athi River town and its near envirgiStengela and the greater
Kajiado) are raw material rich areas with vast dgtgoof limestone, pozzolana and

gypsum with are primary materials used in the petidn of cement.

Production at the plant started in July 2012, wiité first batch of cement produced
on 15th July, 2012. To date the company has be@panation for just over a year,
and as such a review and scrutiny of the produegldpment process is warranted.
The products currently available for production afédwo types; Cement type 1 or
CEM 1 42.5 and Cement type IV or CEM IV 32.5. CEM2.5 is high strength

cement, with a twenty eight day compressive stfeng®2.5 million Pascals, (MPA)

hence its name CEM | 42.5. This kind of cement seduin areas requiring high
strength like in building of bridges, high rise lolings, and building slabs. The CEM
IV 32.5 is a medium strength cement that has a &8 abmpressive strength of
32.5MPA. This is general purpose cement used ick baying, plastering and any

other general purpose. The 32.5N and 42.5N cersehiei cement type produced by
all cement plants in Kenya, except Savannah Cemdrnith has gone a step beyond
the market and produces 32.5R and 42.5R cementNTdenotes normal hardening
cement, whereas the R denotes rapid hardening tefiféa means that Savannah’s

Cement hardens much faster than any other ceméme imarket.

There has been no review of the product developmermess in SCL since the plant
began operations. The strategy used at its ingeptas that of an innovator; coming
up with new products that are not available inrtteket. All other cement companies
remain late majorities, all offering the same prddu It is of interest to SCL staff,
and even competitors, as to whether the strategesdrivers in the new product
development are actually bearing fruit, and whethere is need to be a rapid change

in direction in these strategies.
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1.1.3. Strategies Used by Savannah Cement

As indicated in section 1.1.1, the total yearlydarction of cement in Kenya in 2011
was 4.0 million metric tonnes against an annuasaoiption of 3.1 million MT. This
means that there was a surplus of close to a miMd and as such, companies had to
have innovative strategies to remain competitilie, dituation was not improved with
the introduction of SCL into the market. Some oé tstrategies used by SCL to
remain competitive are mentioned in the sectiodsvb@nd include importation of
clinker, use of a roller press in the manufacturprgcess and producing unique

cement.

Clinker is the largest component in cement andsis the most expensive component
owing to the fact that it is not naturally occugiand has to be manufactured. The
manufacturing and production process of clinkerolmegs mining raw materials,
grinding them into a homogenous mix, heating therkilns that exceed temperatures
of 1,500 centigrade. All these require significamounts of energy obtained from
both fossil fuels and electricity. In Kenya, thestof both fossil fuels and electricity
are very high, and thus impact heavily on productiosts. It thus makes a lot of
economic sense to import from Middle East countliles Saudi Arabia and United

Arab Emirates.

SCL at the moment imports all its clinker, helpiiigachieve great competitive

advantage.

SCL is the first and only company in Kenya thatsuseroller press in its cement
production. All other companies use only a balllimltheir grinding and crushing
process. Basically, a roller press acts as a gher thus reducing the size of the raw
materials that get to the final crusher known d&rbdl. What this means is that the
ball mill will thus require much less power to gtithe final product, and at the same

time it will grind much finer cement; the finer taement the stronger it is.

SCL sets itself apart from the competition by affgrsuperior quality cement. The
superiority is in its fineness which has been exgld above. The low production
costs coupled with the lean workforce means thafittal product costs much less to

produce, making the cement products cheaper.
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1.2 Resear ch Problem

The product development is an important businesegss for every technology
driven company in its bid to secure future growtid asustained success in the
marketplace (Keith Goffin, 2005). The product depehent is a process and like any
other management process, it can be improved t@\achetter results. Clark and
Fujimoto (1991) argue that product developmentitical because new products are
becoming the nexus of competition for many firm&ug, product development is
among the essential processes for success, suadilrenewal of organizations,
particularly for firms in either fast-paced or costiive markets (Brown and

Eisenhardt, 1995).

As the forces of global competition and consumephsiication continue
intensifying, business organizations are forcetethink and redesign their strategies
in order to meet the requirements of the changiagket place. One of the strategies
that could be adopted by organizations is new prodevelopment. This means an
organization wide process aimed at bringing a newdyict or service into the market.
It comprises a range of activities including ideseration, business analysis, market
testing and commercialization. Successful new prtddervice introductions are
important for a firm's long-term performance. Th@ds especially for industries in
which firms invest heavily in technologies, suchcament production industry, under

the premise that firms will be able to introducevr@roducts using these technologies.

SCL is a new firm in the cement industry which asgely dominated by Bamburi,
East African Portland Cement, Mombasa Cement, River Mining and Simba
Cement among other players. Being a new entraatnrarket dominated by giants, it
is important that it manages its product developnsenas to convince customers to

switch to their brand.
1.3  Purpose of the Study

The Main Objective of this study was to establist tement product development

management in Kenya using a case of SCL. The spedbifectives were to;
i. Establish the strategies adopted by SCL in cemmulygtion management
ii. Determine the effectiveness of cement product dgweént at SCL.

iii. Establish the factors of product development at SCL

17



1.4  Value of the Study

The findings of this study will be important to dué scholars and researchers of new
product development processes and how they canap@ged. Through the findings
of this study, future researcher will find referenoaterials besides areas where they

can carry out research on.

The findings of this study will also be valuable policy makers in government
institutions on matters concerning new product tgaent and the whole process of
regulating the product. Through the findings obtkiudy, policy makers will be able
to understand the key areas to monitor in new grodaevelopment so as to ensure

that the product so developed meets the minimumined) standards.

The findings of this study will also be beneficialproduct development managers in
different organizations. Through the findings ofsttstudy, product development
managers will learn on how to improve the procdgsroduct development to ensure

high success rate of product uptake.

18



CHAPTER TWO

LITERATURE REVIEW

2.1 I ntroduction

This chapter highlights the strategies adoptedement production management and
Effectiveness of cement product development and c¢hellenges in product

development and drivers of product development.

2.2  Cement Production Management Strategies

Cement is a fine, grey powder which sets and thamldns into a solid, strong
material. It is mainly used to make concrete amitan for construction. Cement is
made by grinding three major materials in varyimgportions which are clinker,

pozzolana and gypsum. Pozzolana and gypsum areatyatoccurring materials and

are obtained by mining. On the other hand, clinkesbtained by heating in a rotary
kiln a homogeneous mixture of limestone and othatenmls such as clay. Clinker
gives cement its bonding strength, whereas gypsumséd to prolong the setting
(hardening) time of cement, making it easier to bgemasons. Pozzolana is an
additive largely used in medium strength cement ignghuch cheaper than clinker,

and as such is used to reduce the overall costroént.

The cement industry is capital intensive and onfgwa cement companies’ use state
of the art facilities. Cement manufacturing is gyeintensive and modern cement
plants are highly automated. Cement firms openmatmarkets closely linked to the

economic cycle with a back-forward linkage with manther sectors like energy and
transport (World Business Council for Sustainabé®&opment, WBCSD, 2002).

The industry plans to increase capacity due toectirand future high demand of
cement. Firms are also seeking cost reduction wdoo power, raw material and
logistics. More firms are targeting regional maski#te Sudan, Rwanda and Burundi.
Effort is in place towards product diversificaticand target value added and
application specific products. Firms in the indysire more conscious to quality as
seen in their effort to acquire certification of muéacturing activities. Generally,

there is concern over security of raw materials @theér resources (WBCSD, 2002).
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The continuous development and market introduatiomew products is an important
determinant of sustained company performance (Broitk 1994). Although new

products open up new opportunities for companiles, dubstantial risk associated
with these new products should not be neglectegifical studies thus point to high
failure rates of new products, especially in consumarkets. It is therefore obvious
that management is highly interested in learningualhose factors which impact the

success of new products.

Cement is generally made up of three componentarying compositions. These are
clinker, gypsum and pozzolana. Clinker gives cenitsrgtrength, gypsum its setting
time and pozzolana is an additive that is use@doce cement strength and cost. Raw
material management is one of the most importadt\atal strategies. Any shortfall
could have catastrophic effects on production ddipac and customer needs
satisfaction. Majority of cement companies are tedan areas where raw materials
are readily available; in the case of Kenyan congsathis comprises of areas such as
Mombasa and Athi River where materials such asdioree, gypsum and pozzolana
are readily available. Companies can also chooséher import some raw materials
or mine and manufacture them. This is the genexsé d¢or local companies such as
Bamburi, ARM and EAPCC all of whom have opted tonmfacture their raw
materials. This gives them added control over ts&ck levels management. SCL
chooses to import its clinker; a strategy which added transportation and shipping

risks.

Most local cement industry players have multi-prtdbusinesses in the building
materials segment and a key focus is to maintarstrategy of vertically integrating
core activities of cement, ready-mixed concrete sad and gravel. Other cement
companies like ARM also manufacture sodium silicdime, industrial minerals,
fertilizer and special building products. In 201iese non-cement products accounted
for 32.4 percent of the company’s total income {Bl2012). In other instances,
cement companies can open up distribution netwankiswarehouses in various parts

of the country and this boosts their sales in ¢éingdted areas.

The reorientation of the management style is basedproximity to operating
activities, clear goals, consistent implementatiod speed and the focus would be on
increasing efficiency and cost leadership and dgnowteas of production that can be

improved are energy management where emphasiagsglon improved production
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methods aiming at reducing the power used in pribolucof cement. Other
improvement areas are customer vehicle turnaraomeldt the packing plants, aiming

at reducing the times customers wait before beéngesl.

The largest costs involved in cement production @@ energy costs and staff
remuneration. By maintaining a lean and efficietaffs companies can make huge
savings. Energy audits can also be done to determiras of improving energy
efficiency. Many installations are usually oversize terms of energy required to run

them, leading to them using larger than necessapuats of energy.

Cement hydration starts at the surface of the cemparticles, it is the total surface
area of cement that represents the material al@ifab hydration. Thus, the rate of
hydration depends on the fineness of the cementiciesr and, for a rapid
development of strength, high fineness is necessargddition, the cost of grinding
to a higher fineness is considerable and alsoitfee the cement the more rapidly it
deteriorates on exposure to the atmosphere (NevDd&2). By maintaining strict
fineness levels, cement companies can produce rhigfadity cement, which can give
a competitive edge over others. Cement finenes®emsured using industry standard
sieves and a sample of cement is passed througdiethes and the amount of residue

that remains in the sieve is measured as a pegeenfahe entire sample size.

The price of a product is one of the most impor@etision variables for both the
consumer and the company. Competitive conditionthéxmarketplace have made
price an even more important differentiating factorformulating marketing and
business strategies. As a result, price has inagigsbecome a focal point in
consumers' judgments of offer value as well asrtoeerall assessments of the
company (Monroe, Pricing: Making Profitable Decigp 2003). Existing research in
marketing has documented several consumer shomgsmin dealing with retail
prices. This research has established that, inrgesensumers have very limited
knowledge of prices and a very poor ability to @ex complex price information,
often leading to dissatisfying purchase experienegth price being a major
contributor of dissatisfaction (Monroe, Buyers' jgative perceptions of price, 1973).
The ability to provide competitive prices and tdeefively resolve consumers' price
concerns both before and after purchase has therdfecome of interest for
marketing managers. In addition to using low pstategies, cement companies also

give rebates to loyal customer. This is usuallyegito those customers who have
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serviced large and continual orders of cementwwayato keep them purchasing their
products. An example is where rebates are givéhase customers who meet set out

purchase monthly targets.
2.3  Effectiveness of Cement Product Development

product development is decisive for the prospeaity success of any company
(Woodside and Biemans, 2005). Through developmedtthe introduction of new
products new possibilities markets can be reachedeated. Innovative input from
customers and markets are often pointed out asfis@m external contributions
which provide a solid foundation for successfulduot development (Wilkinson,
2006). Information obtained from customers or costo involvement in the
development process may strengthen the companyigyalo stay abreast with
trends and developments in target markets as wselstay competitive in an

increasingly globalised world.

product development are among the most powerfuliffitult activities in business

(Clark and Wheelwright, 1995). Business managets raarketing academics alike
agree that an essential element of an organizatiomg-term survival is success in
product development and design (Henry et al., 19883 development of outstanding
products not only opens new markets and attrastsaustomers, but also leverages

existing assets and enlarges an organization’odajess.

product development has a very important impacfimal product quality. Product

design and development translates the function@dsieand expectations of a
customer into specific engineering and quality aebgeristics. For traditional and

simple products, the developmental process is apipticated and can be achieved
by experienced engineers without using any spéetiiniques. For modern products,
it is impossible to reach the development targehovit using suitable techniques
(Juran and Gryna, 1993).

In the Kenyan cement market, new products suchghsstrength 52.5 cement are yet
to be introduced into the market. Other producthsas rapid setting cement have not

been fully assimilated into the market.

24  Challengesin Product Development
Some of the challenges include (WBCSD, 2002) soofceaw materials. The main

material used in production is clinker, which igwexpensive to produce. The main
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challenge here is whether to manufacture the aliokéo import it. The advantage of
manufacturing clinker is that one has full contoser stock levels and quality of
stock. Importing clinker is cheaper than manufaoturand that is the major
advantage it has over manufacturing.

The cost of energy inputs and other overheadspaise a challenge. The largest cost
in cement production is the cost of electricity ammkerheads including employee
salaries. Rising costs directly lead to increasedlyct prices, which can be used as
competitive advantage by others.

The environmental protection and employee healtth safety is also of concern.
Cement production is a process that produces afldine dust. This dust easily
spreads to the environs, and is harmful to pldnisjans and other animals. By nature
of this description, it becomes a key challengehi& development process. Major
challenges are also met with concerns on how tarersustainability of the natural
systems and the environment, so that these needseceet not only in the present,
but also for generations to come. The continualacay and reliability of all
equipment remains a challenge, and periodic prexeeigind predictive maintenance
schedules have to be integrated into managemeteinsys

2.5 Factorsof Product Development

The industry is important as it plays a forward dwatkward linkage with other
economic sectors hence playing a critical roleramdicator to the general economic
conditions. It is a key contributor of revenue e tgovernment and supports other
key sectors like energy (Central Bank of Kenya, CRRO07). It also supports the
community in term of income, community programs akidls.

The competitive environment has been and continaidse driven by technological
innovations, globalization, and competition, exteeemphasis on price, quality and
customer satisfaction (Thompson, 1967). As a tesafganizations must
continuously create and innovate in order to stalevant and be successful.
According to Miller (1998), organizations existancomplex commercial, economic,
political, technological, cultural and social emriment. These environmental
changes are more complex to some organizations firaathers. For survival, an
organization must maintain a strategic fit with #mvironment. The environment is
important and an organization has to respond toditsamism, heterogeneity,
instability and uncertainty (Miller, 1998).
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CHAPTER THREE
RESEARCH METHODOLOGY

3.1 I ntroduction

The chapter outlines the overall methodology thas wsed in the study. This includes
the research design, population of the study, sangie, sample frame, data

collection methods, research procedures and datgsisrand presentation.

3.2 Research Design

The research used descriptive survey method tcstagse researcher answer the
general and specific objectives of the study. T¥as meant to establish the responses
by SCL manufacturing to changes in their environmédoth Day (1990) and
Churchill (1991) agree that this is an approprfaten of study, especially when the
objective of the research is to gain insights iidk®as, which was applicable in this
case. The descriptive survey method helped thearelser to get the data about
existing phenomena by asking individuals about rthprceptions, attitudes and

behaviour or values.

3.3  Population of the Study

The population of interest in this study was thenagement staff in SCL
manufacturing firm in Kenya. All those who have ragement experience of at least
two years within the cement industry were seledtedas deemed that two years is a
long enough time to have gained the relevant e@pee required to give qualitative
responses to the questions contained in the guesti@s. A census study was taken

to be the most appropriate because the populatsnsmall.

34 Data Collection M ethod

The study used primary data, which was collectadgua questionnaire containing
both structured and unstructured questions. Resgowgre sought from managers
who had been in the industry for at least 2 yeadsthese included senior managers
or heads of departments. The two minimum yearsxpégence was important as it
ensured that the respondents were well versedtidtih organization and the changes

in the industry.
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35  Data Reliability and Validity

A pilot study to pre-test the validity and reliatyil of data collected using the
questionnaire was done. Validity is the degree lhyclv the sample of test items
represents the content the test is designed toureegSontent validity was employed
in this study as a measure of the degree to whith dollected using a particular
instrument represented a specific domain or corgkatparticular concept. Mugenda
and Mugenda (1999) contend that the usual procedwssessing the content validity
of a measure is to use a professional or exped particular field. The content
validity of the research instrument was evaluatedugh the actual administration of
the pilot group.

According to Shanghverzy (2003), reliability refet® the consistency of
measurement and is frequently assessed using #teretest reliability method.
Reliability is increased by including many simiiggms on a measure, by testing a

diverse sample of individuals and by using unifdéesting procedures.

A pilot group of 10 individuals from the target poation was selected to test the
reliability of the research instrument. The aimswa correct inconsistencies arising
from the instruments, which ensure that they measurat is intended. The survey
instruments were subjected to overall reliabilityalysis. A coefficient of 0.70 or

more implies that there is a high degree of ddialiéty.
3.6 DataAnalysis

In this study, a number of statistical techniqueseanused to analyse the data since the
research purpose focus was on description of cuseategies employed by SCL.
The techniques used included both descriptive afeténtial statistics. Descriptive
statistics included graphs, charts and measurksafion (mean, mode, and median).
Inferential statistics included correlation anadyand ANOVA. These were used to

establish association between production varianelsdetermine linear relationships.

The secondary data from this study was processexigh excel application and
Statistical Package for Social Sciences (SPSS).présentation of the information
will be in tables, charts and graphs in form ofgfrencies and percentages. Table 2
below shows the summary of the methodology used.dbgective one, that is to
determine the current strategies used by SCL, thesariptive and statistical analyses

were used. The secondary production data obtaiosa January 2013 to September
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2013 was analysed in the form of graphs and chartk relationships obtained to

determine product development strategies

For the second objective which was to determine dtiectiveness of the cement
product development at SCL, the SPSS package cedtan Microsoft Excel was
used. Charts and trends were also used to detegrom¢h and improvement areas as

measures of effectiveness of the current produatldpment process.

For the third objective which was to establish thetors of product development at
SCL descriptive analysis was used and a questimnii@ee appendix |) was used.
The questions in section 3 and 4 of the questioamegre used to primarily determine

the drivers of product development at SCL.

Table 2: Summary of Methodology Used

Objectives Data and/or Questionnaires | Analyses Done
Information to be
Collected
To establish Secondary data from| Not applicable Graphs and trends
current one year production
development and quality records
strategies at
SCLLimited, SCL
To determine the | Primary data; Both structured | Descriptive
effectiveness of the interviews and and unstructured analysis and also
cement product guestionnaires given use of Statistica
development at to select quality and Package for Socia|
SCL production staff Sciences, SPSS
Establish the Primary data; Both structured | Descriptive
factors of product | interviews and and unstructured analysis
development at guestionnaires given
SCL to select quality and
production staff
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CHAPTER FOUR

DATA ANALYSISAND DISCUSSION

4.1 I ntroduction

This chapter deals with data analysis and discnssidhe results. First, the chapter
describes the data and also discusses the curretihodh used for product
development and management at SCL. All productiata dvere used to derive

correlations that was used in determining currenetbpment strategies.
4.2  Description of the Production Data

The production data for the year to date (Janu@fy82o September 2013) has been
shown in Table 3 below. The production column repr¢s all monthly cement
production figures. The sales column representgartbethly sales volumes whereas
the fourth column indicates the Cement to Clink&iK( ratio average for the month.
The higher the ratio the lower the production cos&isally, the cement fineness
column indicates how fine the cement was grounde [Blwver the better, indicating

stronger cement.

As seen from Table 3 below, the production andsséfgures have grown steadily

from January to date.

Table 4 shows additional production data for thary2013. The kWh/ton column
represents the average power used by the entigugiion process to produce a
single ton of cement. Though it has not been stethdyfluctuation has not been very
high. This figure gives a good indication of theeeage power usage and is a more
meaningful indicator as compared to the total mignplower consumption indicated
in the next column. The Total Monthly Power Constiorp (TMPC) has steadily
risen from month to month and is a direct indicatad increased production activity
within the plant. The Production Tonnage Per HRIFRH) is indicated in the next

column.
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Table 3: Production Data for the Year 2013

Production | Sales Average

(Million (Million Production | Cement

Metric Metric Tons per Fineness
Month Tons) Tons) C/K Ratio| Hour (Percent)
January | 15,843.40 | 13,092.55 1.5 96.40 10.70
February | 17,678.50 | 15,993.85 1.6 92.30 8.60
March 19,048.90 | 18,075.85 1.5 89.20 8.80
April 21,768.70 | 25,125.30 1.5 8290 8.50
May 18,937.30 | 19,390.90 1.5 81.30 8.30
June 28,622.00 | 23,091.20 1.5 96.90 8.80
July 31,659.90 |28,980.40 1.5 85.90 8.50
August 33,524.90 |29,301.89 1.5 92.69 8.53
September| 31,432.40 | 34,637.97 1.5 84.20 8.04
October
November
December
Total 218,516.00| 207,689.91 13.57| 801.79 78.77

Source: Secondary production data ati$staCement Limited
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Table 4: Additional Production Data

Month Production | kWh/ton TMPC TPH Fineness
January 15,843.40 42.80 722,119.08 96.40 10.70
February 17,678.50 42.5( 800,981.50 92.30 8.60
March 19,048.90 43.40 879,220.18 89.20 8.80
April 21,768.70 4410 1,027,675.81 82.90 8.50
May 18,937.30 46.60 946,757.5b .381 8.30
June 28,622.00 40.40 1,194,889.65 906. 8.80
July 31,659.90 44.00 1,461,011.72 9@5. 8.50
August 33,524.90 40.37 1,364,218.88 692. 8.53
September| 31,432.40 42.30 1,461,708.30 284. 8.04
October

November

December

Total 218,516.00 386.47 9,858,582.711 ami1.7 78.77

Source: Secondary production data at Savannah Genneited

Also as seen in Table 4, with the exception of danuthe cement fineness has
narrowly fluctuated between 8.04 and 8.80. Thia ™ear indication that the cement
guality has not been compromised during year te.dws earlier indicated, fineness is
a measure of cement strength. The finer the centkathigher its strength. The
cement fineness is diagrammatically indicated guFé 6. Table 5 below shows the
regression analysis on production volumes and TM&RCexpected, there is a very

strong relationship, with R-Square equal to 0.996.

29



Table 5: Regression on Production Volumes and Total M onthly Power Consumption

Source: Secondary production data at Savannah Gesneited

SUMMARY OUTPUT

Regression Statistics
Multiple R

R Square

Adjusted R Square
Standard Errc

Observations

ANOVA
df
Regressio 1
Residual 8
Total 9
Coefficients
Intercep 0

Substatition 0.022255

0.9980:!
0.996105
0.871105
1664.85-

SS MS
5.67E+0! 5.67E+0¢
22173909 2771739
5.69E+09

Standard Error t Stat
#N/A #N/A
0.000492 45.22967

F
2045.72

P-value
#N/A
6.31E-11

30

Significance F

6.75E-10

Lower Upper

95percent 95percent

#N/A #N/A
02102 0.02339

Lower

95.0percent

#N/A
0.02112

Upper

95.0percent

#N/A
0.02339



4.3 Factorsthat Influence Production Volumes

Production is largely driven by the sales (dispptablumes. It is clear that if the

production is much higher than the dispatch, them ¢company would have large
amounts of non-moving cement stocks. It is undbkréo store cement in the silos
for periods longer than a week. It is thus cleasident that production and dispatch
volumes have very little variation. Figure 5 bel®hows the month to month

variations in the productions and dispatch volumésgre dispatch is the amount of
cement sold. It is visibly clear that the salesmaés drive the production volumes.

Figure5: Production Versus Dispatch Chart
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Statistical analysis for the relationship betwessdpction and dispatch gave the
results shown in Table 6. As indicated earlier,rifationship is very strong with R-

square giving a value of 0.99.
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Table 6: Statistical Analysis of Production and Dispatch

Source: Secondary production data at Savannah Gesneited

SUMMARY OUTPUT
Multiple R

R Squar

Adjusted R Square
Standard Errc

Observation
ANOVA
df
Regression 1
Residual 7
Total 8
Coefficients
Intercep 0
13092.55 1.033751

0.99304

0.9861:

0.84328

3282.3:

8

SS MS F Significance |

5.37E+09 5.37E+09 498.0575 5.29E-07

75416345 10773764

5.44E+0¢

Standard Lower Upper Lower
Error t Stat P-value 95percent  95percent 95.0percent
#N/A #N/A #N/A #N/A #N/A #N/A
0.046321 22.3172 9.17E-08  0.924221.143283 0.92422
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4.4 Relevance of Cement Fineness

As previously indicated in section 2.2, cement fieges and cement quality are

inseparable. The fineness indicated in the prodaoctiecords is measured as a
percentage of the residue that remained in theesi€hie lower the value the better

guality the cement. As seen from the productioradtdte cement fineness has been
maintained at the 8 percent level with the exceptib January 2013. This is a clear

indication that cement fineness is a key strategpdused by SCL. Figure 6 below

shows the cement fineness chart with the finerigasefls shown on the Y-axis.

Figure 6: Cement Fineness Chart
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45  Power Consumption at the Plant

The data reveals a gradual increase in power cgotsum This however can be
attributed to increased plant utilization and imsed production and not necessarily
wastage. Figure 7 below shows the trend, with geskgpower consumption recorded
during the month of September 2013.

The production rates are also shown in Figure 8welhis is an indication of the
hourly utilization of the mill. However, the lowehe production rate the finer the
cement can be ground. So a good balance has baduafly been obtained through

continuous learning.
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Figure 7 below shows the power consumption tremdtHe year 2013. The y-axis
represent the power consumed in kilowatt-hours. vithees have been steadily rising.

This can be attributed to the general increaseaduyction at the cement plant.

Figure 7: Power Consumption Chart
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Figure 8 on the proceeding page shows the produtios per hour chat for the year

2013. The y-axis represents the hourly productement tonnage rate

Figure8: Tons per Hour Chart
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4.6  Comparison with Competitors

Table 7 on the proceeding page shows the datanebtahowing the Sales volumes
for SCL compared with other top competition. Alletigures indicated show the

monthly sales volumes in metric tonnes.
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From Figure 9 it is clear that there has beenadstese in the volumes. This can be a
pointer to the success of the product developmeagss in use at SCL. For the same

period, the descriptive statistics are given inl&ah

Table 7: SalesVVolumesin Metric Tons Comparison with Competition

Month Savannah| Bamburi, NBIMombasa Cemenk EAPCC
January 15,843.4 45,121.00 33,654.00 29,645.00
February 17,678.5 47,895.00 35,652.00 33,564.00
March 19,048.9( 41,232.00 38,791.00 44,578.00
April 21,768.70 40,894.00 35,644.00 36,541.00
May 18,937.30 44,368.00 39,875.00 36,999.00
June 28,622.0 38,941.00 33,548.00 40,112.00
July 31,659.9( 37,899.00 38,123.00 39,654.00
August 33,524.9( 40,125.00 36,138.00 34,333.00
September 31,432.40 41,777.00 33,121.00 31,212.00
October

Source: Secondary production data at Savannah i@¢drimaited

The figures shown in Table 7 show the steady nsthé sales of Savannah Cement
product from the month of January 2013 to Septen#tdr3. The sales of other
companies have stagnated and in instances likeA®CC dropped from a high of
44,578 metric tonnes in the month of March 2013.
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Table 8: Descriptive Statistics for Sales Volumes

0

Savannah Bamburi Mombasa EAPCC
Mean 24,279.56 42,028.00 36,060.67 36,293.11
Median 21,768.70 41,232.00 35,652.00 36,541.00
Standard Deviation 6,954.43 3,194.65 2,432.87 45305
Range 17,681.50 9,996.00 6,754.00 14,933.00
Minimum 15,843.40 37,899.00 33,121.00 29,645.00
Maximum 33,524.90 47,895.00 39,875.00 44,578.00
Sum 218,516.00 378,252.00 324,546.00 326,638.0
Count 9.00 9.00 9.00 9.00
Confidence
Level(95.0percent) 5,345.65 2,455.62 1,870.07 K 1)]e)

From Table 8 it is seen that within a year, thatetyies used by SCL have made them

have a monthly average sales volume of 24,279 enairines of cement. This is

phenomenal growth given that EAPCC and Mombasa @Gerhave a monthly

averages of about 36,000 metric tonnes. It is ¢hegrthe strategies are bearing fruit.

Figure 9 below shows a chart comparing the salésm® of SCL as compared to

competitors. From here, the growth of SCL salesamspared to competitors can be

clearly seen
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Figure 9: Sales Values as Compared to Competitors
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4.7  Questionnaire Response

The questionnaire was administered to 10 SCL enmgleywho were under
management with at least two years prior experiancthe cement industry. The

response rate was 100 percent with all respondeniming filled out questionnaires.

4.7.1. Project Functional Area

The questionnaire asked the respondents theirituradtareas of employment within
SCL. The response was as shown in Table 9 whererityapf the respondents were
technical department of production. The other radpats were distributed between

finance, projects, human resource and sales depatsm
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Table 9: Project Functional Area

Functional Area Number of Respondents
Finance 2

Production 4

Human Resource 1

Sales 1

Project 2

Total 10

4.7.2. About the Respondent

Majority (50 percent) of the respondents were naddlel managers. 3 respondents
representing 30 percent of total were from top rgan@ent, whereas the remaining 20
percent were from first level supervisors. Thishewn in Table 10 below.

Table 10: Employment L evel of Respondents

Position in the Company Number of Respondents
Top Management 3

Middle Management 5

First Level Supervisor 2

Non Managerial Position 0

Total 10

4.8  FactorsInfluencing Product Development Strategy

The questionnaire (see Appendix |) was used toecbltata on the factors that
influence the product development strategy. Thestipienaire was administered to all
the management staff who had experience of twosyearmore in the cement
industry. The main aim of the questionnaire was determine the product
development driving factors as well as the stra®gised in gaining competitive
edge. The external factors that were consideredstemngly affecting product
development were government policies, customer beed and actions of

competitors.

Internal factors that were considered as stronffgcang product development were

the pricing strategy, plant planning, productiotiggoand the technology in use. The
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guestionnaire also covered the production stratetpyle it was observed that there is
indeed a formalized and centralized productionetpathat strategy heavily relied on
subjective (judgemental) methods. In this casejuheof executive opinion was the
most used technique in the product developmentteglya When quantitative
(computer based) methods were used for producticategy, majority of the
respondents felt that the most common techniquetheagse of trend line analysis.

4.7.3. External Factors

As per the questionnaire, the external factorscéffg production strategy and
product development at SCL were tabulated as sliwwable 11 below. As seen, the
external factors influencing product developmers@t were customer feedback and

actions of competitors.

Table 11: External Factors Deter mining Production Strategy

Strong | Moderate| Weak No
Total
effect effect effect | effect
Government Policy 5 4 1 0 10
Customer Feedback 7 3 0 0 10
Fiscal Policies(taxation 2 4 2 2 10
Raw Materials Prices 6 3 1 0 10
Competitors 8 2 0 0 10

47.4. |Internal Factors

As per the questionnaire, the factors determinnoglpction strategy at SCL were
tabulated as shown in Table 12 below. Productidicypand planning were seen to
be having strong effects on production strategyredthe technology in use at SCL
and pricing strategy were seen to be having langelgerate to weak effects on the

production strategy.
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Table 12: Internal Factors Deter mining Production Strategy

Strong | Moderate| Weak No
Total
effect effect effect | effect
Pricing Strategy 2 3 5 0 10
Planning 8 1 1 0 10
Production Policy 8 2 0 0 10
Technology 4 5 1 0 10

4.7.5. Production Strategy Currently Employed at Savannah Cement

The questionnaire also asked respondents on wéauthent production strategy
being used as SCL was and the importance of eattte gftrategies. The response was

as shown in Table 13

Table 13: Responseto Current Production Strategy Used

5 4 3 2 1 Total
Extremely Somewhat Little Not
Important
important important | importance | Important
Computer based
8 2 0 0 0 10
methods
Judgmental
7 2 1 0 0 10
methods
Combinations of
3 3 4 0 0 10
the above two
Other (please
0 0 0 0 0 10
specify)

Table 13 was also summarised in chart form as showigure 10 below which

shows the response percentages to the questiomsaien this research.

It is clear that majority (50 percent) of the resgents felt that the production strategy
was largely based on judgmental methods. In thise,c&xecutive management

opinion was considered the strongest technique uspdoduct development and in
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forecasting production. The questionnaire was gitemanagers with at least two
years of experience in the cement industry.

Computer based methods were found to be the seepost used product
development strategy.In instances were computerdoaethods were used, trend line
analysis was the most used computer based metretli Uisend line analysis was
largely used in projecting production levels antuates. Trend line analysis was also
used to speculate preceeding months sales voluthas, aiding in planning of
production to be able to meet projected demands.

Figure 10: Response to Strategy Questionnaire
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49 Discussions

The main objective of this study was to establish strategies adopted by SCL in
cement production management and to determinefiibetieeness of cement product
development at SCL. The final objective was to ldi&h the factors of product

development at Savannah Cement.

On the first objective, we found that SCLs maimatggy is to reduce the costs of
production. This was achieved through use of lgadyction methods like using of a
roller press and importation of clinker. Anotheragégy was found to be production
of unique and quality cement. This was seen imiagtenance of cement fineness at
constant levels throughout the year 2013. The tlstrthtegy used was also

management focus and direct input in productiomnfithe questionnaires, it was
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observed that the single most used productionegfyatvas the expert opinion and the

jury of executive opinion.

The second objective was to determine the effecéige of the strategies used and
here the secondary data obtained from operationpaoduction data for the year
2013 was analysed and used to determine the e#eess. SCL's growth in 2013
was clearly evident, with it gaining advantage maghiits competitors. At the
beginning of the year 2013, the sales volumes af 8€re about a third of Bamburi’s
sales. This has grown and was seen to be aboet duarters of Bamburi's sales by
the month of September 2013.

The final objective was to determine the driverspodduct development at SCL.
From the data obtained, it was observed that ortheofactors was cement quality,
represented by cement fineness. Another factor paager consumption. Power
consumption had a direct impact on cost of the gpcgdand thus measures were put in
place to reduce consumption. For the case of S@$ was achieved through use of a
roller press and by optimising production levelsheTfinal factor of product
development was also the sales volumes which hdudleat impact on production

levels. The higher the sales volumes the higheptbduction levels.
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CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS

51 I ntroduction

In this chapter discusses the summary of the fgglobtained in chapters 3 and 4 of

this research. Thereafter the conclusions and rewndations were given.
52 Summary

The main objective of this study was to establisé tement product development
management in Kenya using a case of SCL. Spedijiectves were to establish the
strategies adopted by SCL in cement production gemant; determine the
effectiveness of cement product development at $@H establish the factors

influencing product development at SCL.

It was established that maintaining quality stadddras been the strategic pillar. This
was seen in that the cement fineness was mainta@medear constant levels
throughout the entire year. It was also establistedl minimizing power was also
used as a strategy. This helped reduce direct ptiotiucosts enabling the company
maintain the price of the product. It should beedothat SCL has been in operation

for just over a year, and thus only the productiata for 2013 was used.
53  Conclusion

The study established that the quality of the carhas been used to gain competitive
edge. The fineness and the strength of the cemer thie indicating quality factors.
These have been maintained constant throughoyetire

As a result, there has been a steady rise in fles salumes from January 2013 to
September 2013. This can be attributed to the ctmensistency leading to

countrywide consumer acceptance.

During the same period, the sales volumes of atberpetitors has dipped albeit by
small margins. This can be attributed to the gaimarket share of the SCL products,
which has seen their sales volumes just about ntatide of big industry players like

MCL and EAPCC.

External factors have also contributed to the dmweent strategy used at the

company. Government regulations through Kenya BuodeStandards (KEBS), were

43



the main contributors. The KEBS dictates the minimrequired quality standards

with regards to material mixtures and cement fissne

Other external factors are customer requiremendsagtions of competitors, both of

which impact the product development process.

54  Limitations of the Study

The study was limited to SCL only thus making thenple of the survey small. This
meant that much information could not have beelectdd.

Another limitation was that the study did not foomis how to reduce the power
consumption. Power consumption is the largest ol cost outside the cost of

raw materials.
55 Areasfor Further Research

Since the study was focused on the specific casaeannah Cement, there is need
for further research on the product developmentcgss of other major industry
players like Bamburi Cement, EAPCC and Mombasa @&n¥his would give an

industry wide understanding of the product develeptprocess.

The power consumption data can also be studidukifiorm of an energy survey or
energy audit. This will give greater understandifigpecific areas of energy

improvement through conservation and better managem
56  Recommendation

In view of the findings, the following recommendsats were made. The company
should maintain management focus to ensure thet attherence to quality standards

and this has been used to gain competitive advaraad the strategy is bearing fruit.

While there exists a formalized production strateryis recommended that this
strategy be based on computer methods. The comglamyld incorporate methods
such as simple regression, moving averages andlesianerages in production
strategizing. At the moment, it was observed thateé was heavy reliance on trend

line analysis only as a production planning method.

The company should also survey the possibility afthfer reducing power

consumption during its production process. This thaspossibility to further reduce
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production costs; electric power is the single éastgproduction cost outside the cost
of raw materials. The company should also surveypgbssibility of using product
pricing as a competitive strategy. It has beenddbat the price remained constant

during the entire year.
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APPENDIXES

APPENDIX I: RESEARCH QUESTIONNAIRE

Section 1: Project Functional Area
Please tick the most appropriate functional area
1. Which functional area of the project do you work?
O Finance;
O Production
OHuman Resource
O Sales

O Project

Section 2: About Yourself
Please tick the most appropriate information alyoutself
2. Your position in the project
OO0 Top management
0 Middle management
O First level supervisor
O Non managerial position
3. Your Gender
O Male
O Female
4. Your age in years

O Less than 25

025-35
O 36 — 47
048 -54
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O More than 54

Your highest level of education
O Diploma

O University/College degree

O Masters Degree

O PhD

O Other (please specify):

Number of years worked in organization or project
O Less than 6 months
O 6 — 12 months
O 12 — 18 months
O 18 — 24 months

O Over 2 years

Section 3: External and Internal Environment

To what extent do the following external and intdrproduction factors affect the
type and quality of cement product? (please tigkrapriate box)

External environment

Strong Moderate Weak effect  No effect

effect effect
Government policy O O O O
Customer feedback O O
Fiscal O O
policies(taxation)
Raw materials OO O O O

prices
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Competitors O

Internal environment

Strong
effect

Pricing Strategy O
Planning O
Production Policy 0O

O

Technology

Section 4:

Production Strategy

O O
Moderate

effect

O O
O O
O O
O O

8. Is there a formalized and centralized productioatsgy?

O Yes O No

Weak effect

No effect

O Oo O d

9. Which production planning methods and strategiesldvgou consider important to

you (rate each method as 1= not important to eexty important

+5

Extremely Important Somewhat Little

important
Computer basedO
methods
Judgmental O
methods

Combinations of O

the above two

Other (please O
specify)

+4

50

+3

important

O

+2

importance

O

+1

Not

Important

O

NA



10. If subjective (judgmental) methods are used fodpmion planning, please select

11.

12.

the forecasting technique used in product develogme
O Jury of executive opinion

O Cross functional teams

O Survey of customer needs

O Expert opinion

O Other (please specify):

If quantitative (computer based) methods are usedifoduction planning, please

select the forecasting technique used in productldpment?
O Simple averages

O Moving averages

O Exponential smoothing

O Trend line Analysis

O Simple Regression

O Box — Jenkins time series

Which of the following criteria would you use totdemine the effectiveness of the

production plan used? (Please rate each criterddlasot important to +5 extremely

important)
+5 +4 +3 +2 +1
Extremely Important Somewhat Little Not
important important importance Important
Accuracy O O O O O
Credibility O O a O O
Customer satisfaction O O O O O
Ease of Use O O O O O
Inventory turnover O O O O O
Amount of data O O O O O
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required

Cost O O
Overall savings to theO O
SCL

13. Which of the following product planning timing hpoin is most important to you?

(Please rate each time period as +1= not impotterb extremely important)

+5 +4

Extremely Important Somewhat Little

important
Monthly O O
Quarterly O O
Semi-annual O O
Annual O O
Other (please O O

specify)

+3

important

O O o o o

+2

importance

O

O O o O

+1

Not

Important

O O o o g

NA

O O o o g

14. Please provide any additional comments on prodlehnmng and development

methods used by the Savannah plant
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